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486/PHYSICIANS' DESK REFERENCE® 

Alza-Cont. 

PRECAUTIONS 
GENERAL 
Patients should be adequately hydrated prior to the infusion 
and blood pressure should be monitored during the infusion. 
ETHYOL should be administered as a IS-minute infusion 
(See DOSAGE and ADMINISTRATION). 
The safety of ETHYOL administration has not been estab­
lished in elderly patients, or patients with preexisting cardi­
ovasCular or cerebrovascular conditions such as ischemic 
heart disease, arrhythmias, congestive heart failure, or his­
tory of stroke or transient ischemic attacks. ETHYO~ should 
be used with particular care in these and other patients 10 

whom the common ETHYOL adverse effects of nausea/vom· 
iting and hypotension may be more likely to have serious 
consequences. 
Drug Interactions 
There are no known drug interactions with ETHYOL. How­
ever special consideration should be given to the administra­
tion ~fETHYOL in patients receiving antihypertensive med­
ications or other drugs that could potentiate hypotension. 
Carcinogenesis, Mutagenesis and Impairment of Fertility 
No long term animal studies have been performed to evalu­
ate the carcinogenic potential of ETHYOL." ETHYOL was 
negative in the Ames test and in the mouse mi~~onl;lcleus 
test. The free thiol metabolite, however, was posItive 10 the 
Ames test with S9 microsomal fraction in the TA1535 Salmo­
nella typhimurium strain and at the TK locus in the mouse 
L5178Y cell assay. The metabolite was negative in the mouse 
micronucleus test and negative for clastogenicity in human 
lymphocytes. 
Pregnancy 
Pregnancy Category C. ETHYOL (amifostine) has been 
shown to be embryotoxic in rabbits at doses of 50 mg/kg, 
approximately sixty percent of the recommended dose 10 

humans on a body surface area basis. There are no adequate 
and well-controlled studies in pregnant women. ETHYOL 
should be used during pregnancy only ifthe potential benefit 
justifies the potential risk to the fetus. 
Nursing Mothers 
No information is available on the excretion of ETHYOL or 
its metabolites into human milk. Because many drugs are 
excreted in human milk and because ofthe potential for ad­
verse reactions in nursing infants. it is recommended that 
breast feeding be discontinued if the mother is treated with 
ETHYOL. 

ADVERSE REACTIONS 
ETHYOL produced a transient reduction in blood pressure 
in 62% of patients treated. The mean time of onset was 14 
minutes into the IS-minute period ofETHYOL infusion, and 
the mean duration was 6 minutes. In some cases, the infusion 
had to be prematurely terminated due to a more pronounced 
drop in systolic blood pressure. In general, the blood pressure 
returned to normal within 5-15 minutes. Fewer than 3% of 
patients discontinued ETHYOL due to blood pressure reduc­
tions. Short term, reversible loss of consciousness has been 
reported rarely. Blood pressure reductions during ETHYOL 
administration have not been reported to cause long~term 
CNS, cardiovascular or renal sequelae, but clinical studies 
performed to date have not evaluated the safety of ETHYOL 
in elderly patients or patients with pre-existing cardiovascu­
lar or cerebrovascular conditions. 
Hypotension that requires interruption of the ETHYOL 
Infusion should be treated with fluid infusion and postural 
management of the patient (supine or Trendelenburg posi­
tion). If the blood pressure returns to normal within 5 min­
utes and the patient is asymptomatic, the infusion may be 
restarted, so that the full dose of ETHYOL can be adminis­
tered. 
Nausea and/or vomiting occur frequently after amifostine 
infusion and may be severe. In the ovarian cancer random~ 
ized study, the incidence of severe nausea/vomiting on day. 1 
of cyclophosphamide-dsplatin chemotherapy was 10':0 10 

patients who did not receive ETHYOL, and 19% In patients 
who did receive ETHYOL. Other effects which have been 
described during or following ETHYOL infusion are flush­
ing/feeling of warmth, chills/feeling of coldness, dizziness, 
somnolence, hiccupa and sneezing. These effects have not 
generally precluded the completion of chemotherapy. 
Decrease in serum calcium concentrations is a known phar­
macological effect of ETHYOL. At the recommended doses, 
clinically significant hypocalcemia has occurred rarely 
«1%). 
Allergic reactions, ranging from mild skin rashes to rigors, 
have occurred rarely « 1 %). There has been no reported 
occurrence of anaphylaxis with ETHYOL. 

OVERDOSAGE 
In clinical trials, the maximum single dose of ETHYOL was 
1300 mg/m2. No information is available on single doses 
higher than this in adults. In the setting of a clinical trial, 

.. children have received single ETHYOL doses of up to 2700 
mg/m2 with no unexpected effects. Multiple infusions (up to 
three) of 740-910 mg/m2 doses of ETHYOL have i>e<1n ae!' 
ministered within a 24·hour period under study conditioru. 
without unexpected effects. Administration of ETHYOL at 
2 and 4 hours after the initial dose has not led to increased or 
cumulative side effects, such as increased nausea and vomi~ 
ing or hypotension. The most likely symptom of overdosage 
is hypotension, which should be managed by infusion of nor­
mal saline and other supportive measures, as clinically indi, 
cated. 

DOSAGE AND ADMINISTRATION 
In adults, the recommended starting dose of ETHYOL is 
910 mg/m2 administered once daily as a IS-minute i.v. infu­
sion, starting 30 minutes prior to chemotherapy. 
The IS-minute infusion is better tolerated than more ex­
tended infusions. Further reductions in infusion times have 
not been systematically investigated. 
The infusion of ETHYOL should be interrupted if the sys­
tolic blood pressure det:reases significaritly from the baseline 
value as listed in the guideline below: 

Guideline for Interrupting ETHYOL Infusion Due to 
Decrease in Systolic Blood Pressure 

Baseline Systolic Blood Pressure (mm Hg) 

< 100 100-119 120-139 140-179 ~ 180 

Decrease in 
systolic blood 
pressure during 20 
infusion of 
ETHYOL (mm Hg) 

25 30 40 50 

If the blood pressure returns to normal within 5 minutes and 
the patient is asymptomatic, the infusion may be restarted 
so that the full dose of ETHYOL may be administered. If the 
full dose of ETHYOL cannot be administered, the dose of 
ETHYOL for subsequent cycles should be 740 mg/m2. 

Only limited experience is available for the usage of 
ETHYOL in children or elderly patients (more than 70 years 
ofage). 
It is recommended that antiemetic medication, including 
dexamethasone 20 mg i.v. and a serotonin 5HT3 receptor 
antagonist, be administered prior to and in conjunction with 
ETHYOL. Additional antiemetics may be required based on 
the chemotherapy drugs administered. 
Reconstitution . 
ETHYOL (amifostine) for Injection is supplied as a sterile 
lyophilized powder mixture requiring reconstitution for in­
travenous infusion. Each single-use vial contains 500 mg of 
amifostine (anhydrous basis) and 500 mg of ",annito!. 
Prior to intravenous injection, ETHYOL for Injection is re-

. constituted with 9.5 mL of sterile Sodium Chloride Injection, 
USP 0.9%. The reconstituted solution (500 mg amifostine/ 
10 mL) is chemically stable for up to 5 hours at room temper- . 
ature (approximately 25"<;) or up to 24 hours under refrigera­
tion(2'C to IrC). 
ETHYOL prepared in polyvinylchloride (PVc) bags at con­
centrations ranging from 5mg/ mL to 40 mgt mL is chemi­
cally stable for up to 5 hours when stored at room tempera­
ture (25'C) or up to 24 hours when stored under refrigeration 
(2'C to S'C). 
CAUTION: Parenteral products should be inspected visu­
ally for particulate matter and discoloration prior to admin­
istration whenever solution and container permit. Do not 
use if cloudiness or precipitate is observed. 
Incompatibilities 
The compatibility of amifostine with solutions other than 
0.9% Sodium Chloride for Injection, or Sodium Chloride 
solutions with other additives, has not been examined. The 
use of other solutions is not recommended. 

HOW SUPPLIED 
ETHYOL (amifostine) for Injection is supplied as a sterile 
lyophilized powder in 10 mL single-use vials (NDC 17314, 
3123-1). Each single-use vial contains 500 mg of amifostine 
(anhydrous basis) and 500 mg of mannitol. The vials are 
available packaged as 3 vials per carton as follows: 
3 pack-3 vials per carton (NDC 17314,3123-3) 
Store the lyophilized dosage form in a refrigerator (2'C to 
S'C). 
CAUTION: Federal (U.S.A.) law prohibits dispensing with-
out prescription. . 
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TESTODERM® 
[Tes-UHierm I 
(Testosterone Transdermal System) 
CONTROLLED DELIVERY FOR ONCE·DAIL Y 
APPLICATION 

DESCRIPTION 

@ 

The Testoderm ® Testosterone TranOOermal System is d~ 
signed to release controlled amounts of testosterone;. ih. 
primary circulating endogenous androgen, continuously 
upon application to scrotal skin. 
Two sises are available to provide nominal in vivo transder, 
mal delivery of 4 or 6 mg testosterone for one day (patieIiij 
vary in their ability to absorb testosterone transdel1lI'!lG; 
see Clinical Studies); they have a contact surface area 0(40' 
or 60 cm2 and contain 10 or 15 mg testosterone USP, respec­
tively. The composition of the two sises per uriit area:.jB 
identical. Testosterone USP is a white or creamy-whit. 

· crystalline powder or crystals chemically described·~, 
· 17 -betahydroxyandrost~n-:H>ne. 

C,.H280 2m.w.2BB.43 

Testoderm® system is composed of two layers. Proceeding 
from the outer surface to the film in contact with the skin; 
these layers are a soft flexible backing of polyethylene tere., 
phthalate and. a testosterone-containing film of ethylen~ 
vinyl acetate copolymer that contacts.the skin surface and 
modulates the availability of the steroid. A protective lin.r 
of fluorocarbon diacrylate or silicone-coated polyester covera 
the drug fIlm and mUst be removed before the system can ~ 
used.· . 

The active compolient of-the system is testosterone. The re:' 
maining components of the system are pharmacologically 
inactive. . . 

CLINICAL pHARMACOLOGY 
restoderm® releases teStosterone, the priinary endogenoUs 
androgenic hormone. Epdogenous androgens, including te&: 
tosterone and dihydrotestosterone (DHT), are responsible for., 
the normal growth and development of the male·sex org8ll!', 
and for maintenance of secondary. sex characteristics .. Th~. 
effects include th.e growth and maturation of prostate, se",,:: 
nal vesicles; penis, and scrotum; the development of malo, 

· hair distriilution, such as facial, pubic, chest, and axillary, 
· Iiair; laryngeal enlargement, vocal chord thickening, alter: 

ations in hQdy musculature, and fat distnbution .. DHT .ilI 
necessary for the normal development!,f secondary sex char: 
acteristics. 
Drugs in this class also cause retention of nitrogen, sodium, 
potassium, phoSphorus, and decreased urinary excretion of; 
calcium. Androgens have been reported to increase protein, 
anabolism and decrease protein catabolism. Nitrogen bal-, 
ance is improved only when there is sufficient intake of cal'" 

. ries and protein. 
Androgens are responsible for the growth spurt of OOoles­
cence and for the eventual termination of linear growth 
brought about by fusion of the epiphyseal growth centers. In, 
children, exogenous androgens accelerate linear growtH' 
rates but may cause a disproportionate advancement in bone' 
maturation. Use over long periods may result in fusion ofth._ 
epiphyseal growth centers and termination of the growth' 
process. Androgens havebeen reported to stimulate the pro-. 
duction of red blood cells by enhancing the production of 
erythropoietin. . , 
During exogenous administration of androgens, endogeno~ 
testosterone release may be inhibited through feedback inhi-, 
bition of pituitary luteinizing hormone (LH). At large doses' . 
of exogenous androgens, spermatogenesis may also be sup­
pressed through feedback inhibition of pituitary follicle­
stimulating hormone (FSH). 
There is a lack of substantial evidence that androgens 
effective in fractu~) surgery, or convalescence. 
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Pharmacokinetics 
Endogenous total testosterone serum concentrations in nor­
mal malo. follow a diurnal pattern. Young men and old men 
have slightly different patterns (Figure A). Dai4yapplication 
of Testoderm® approximates the natural endogenous pat­
tern of serum testosterone of normal males. Following place­
ment ofTestoderm ® on scrotal skin, the serum testosterone 
concentration rises to a maximum at 2 to 4 hours and returns 
toward baseline within approximately 2 hours after system 
removal. Serum levels reach a plateau at 3 to 4 weeks. 
Hypogonadal men using Testoderm ® therapy have trough 
serum testosterone concentrations that are about 15% of 
peak levels. The testosterone levels achieved with Tes­
toderm® therapy generally'are within the range for normal 
men (see also Clinical Studies). The typical pattern achieved 
with nominal testosterone delivery of 6 mg/day from Tes­
toderm ® is shown in Figure B. Scrotal skin is at least five 
times more permeable to testosterone than other skin sites. 
Testoderm® will not produce adequate serum testosterone 
concentration if it is applied to nongenital skin. 
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Figure A. Hourly serum testosterone levels (meon ± SE) in 
normal young (n=17) and old (n=12) men. (From Bremner, 
19831 
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Figure B.- Serum concentration of testosterone (mean ± sm 
while wearing a Testoderm® system or placebo (n=301. 
Systems were applied at 0 hours and removed at 22 hours. 

There is considerable variation in the half-life of testoste­
rone as reported in the literature, ranging from 10 to 100 
minutes. 
Circulating teatosterone is chiefly bound in the serum to sex 
hormone-binding globulin (SHBG) and albumin. The albu­
min-bound fraction of testosterone easily dissociates from 
albumin and is presumed to be bioactive. The portion of tes­
tosterone bound to SHBG is not considered biologically ac­
tive. The amount of SHBG in the serum and the total,testos­
terone' level will determine the distribution of bioactive and 
nonbioactive androgen. SHBG-binding capacity is high in 
prepubertal children, declines during puberty and adulthood 
and increases again during the later decades of life. 
Testosterone is a substrate for conversion to an active metat>.: 
olite dihydrotestosterone (DHT>. 
Abo,ut 90 percent of a dose of testosterone given intramuscu­
larly is excreted in the urine as glucuronic and sulfuric acid 
conjugates of testosterone and its metabolites; about 6 per­
cent of a dose is excreted in the feces, mostly in theiinconju'­
gated form. Inactivation of testosterone occurS primarily in 
the liver. TestOsterone is metsbolized to various 17-keto ste­
roids through two different pathways, and the major actiye 
metabolites are estradiol and dihydrotestosterone (DHT). 
Normal concentrations of estradiol in men are 0.8 to 3.5 ng/ 
dL. DHT concentrations in normal male serum are 30 to 85 
ng/dL. DHT binds with greater affinity to SHBG than does, 
~tosterone. In reproductive tissues, DHT is further metabo­
lized to 3-alpha and 3-beta androstenediol. 
In many tissues the activity of testosterone appears to de­
pend on reduction to dihydrotestosterone, which binds to 
cytosol receptor proteins. The steroid-receptor complex is 
transported to the nucleus where it initiates transcription 
and cellular changes related to androgen action. ' 
Clinical Studies 
After at least 3 weeks of Testoderm® therapy when steady 
state is obtained, 30 hypogonadal men treated with 6 mg/d 
systems for 22 hours daily achieved mean maximum serum 
tes~terone concentrations of 593 ng/ dL at 2 to 4 hours post­
appl!cation. Sixty percent of the patients achieved individual 
lllaXlmal 'testosterone concentrations > 500 ng/ dL. The 
mean 24-hour steady-state A UC (area under the curve) value 
was 9132, ng/ dL. The mean DHT serum concentrations 

ranged from 134 to 162 ng/dL. Normal levels of testosterone 
have been maintained in patients who have worn the sys­
tems for up to six years. DHT levels also remain stable. The 
increase in serum testosterone concentration is proportional 
to the size of the system. 
The variability of total testosterone concentrations among 
patients receiving Testoderm® treatment had a coefficient 
of variation from 35% to 49%. The coefficient of variation of 
totsl testosterone concentrati9ns within individual patients 
was 30% to 41%. This variability is comparable to the values 
reported in the literatUre for both normal and hypogonadal 
men. 
In two 12-week clinical studies in 72 hypogonadal men, 
Testoderm® therapy produced positive effects on mood and 
sexual behavior: By 5 weeks, 45 patients not previously 
treated with Testoderm® showed statistically significant 
increases in sexual activity. Compared to baseline. mean 
sexual events per week increased for sexual intercourse (0.3 
to 0.8), orgasm (0.4 to 1.21, waking erections (1.0 to 3.5), and 
spontaneous erections <0.4 to 2.8). 
Changes in 'nonfasting serum lipid concentrations were ob­
served during Testoderm® therapy. By three months total 
cholesterol and high-density lipoprotein cholesterol de­
creased an average of 8% and 13%, respectively. High-den­
sity lipoprotein cholesterol remained stable thereafter. Total 
cholesterol continued to decrease through two years. At the 
end of two years, the total cholesterollhigh-density lipopro­
tein cholesterol ratio was not different from pretreatment 
values. 
Composite results of all studies show elevated dihydrotestos­
terone concentrations and a change in the ratio of testoste­
rone to dihydrotestosterone (T/DHT) during treatment. The 
range in this ratio was 0.7-12.5, as compared with a ratio of 
3.6-15.2 in normal untreated men. The long-term effects of 
the change in this ratio are not known. 
Estradiol levels increased to the normal range with treat­
ment. Sporadic elevations of estradiol above the normal 
range for men were observed in 3 of 72 patients and these 
were not associated with feminizing side effects. 

INDICATIONS AND USAGE 
Testoderm® is indicated for replacement therapy in males 
for conditions associated with a deficiency or absence of en­
dogenous testosterone: 
1. Primary hypogonadism (congenital or acquired)-testicu­

lar failure due to cryptorchidism, bilateral torsion, orchi­
tis, vanishing testis syndrome, orchidectomy, Klinefelter's 
syndrome, chemotherapy, or toxic damage from alcohol or 
heavy metals. These men usually have low serum testoste­
rone levels and gonadotropins (FSH, LH) above the nor­
mal range. 

2. Hypogonadotropic hypogonadism (congenital or acquired) 
-idiopathic gonadotropin or LHRH deficiency or pitui­
tary-hypothalamic injury from tumors, trauma, or radia_ 
tion. These men have low testosterone serum levels but 
have gonadotropins in the normal or low range. 

Testoderm® therapy has not been evaluated clinitally in 
males under 18 years of age. 

CONTRAINDICATIONS 
Androgens are contraindicated. in men with carcinoma of the 
breast or known or suspected carcinoma of the prostate. 
Testoderm® therapy has not been evaluated in women and 
must not be used in women. Testosterone may cause fetal 
harm. 
Testoderm® systems should not be used in patients with 
known hypersensitivity to any components of the system. 

WARNINGS 
Prolonged use of high doses of orally active 17-alpha-alkyl 
androgens (eg, methyltestosterone) has been associated with 
serious hepatic adverse effects (peliosis hepatitis, hepatic 
neoplasms, cholestatic hepatitis, and jaundice). Long-term 
therapy with testosterone enanthate, which elevates blood 
levels for prolonged periods, has produced mUltiple hepatic 
adenomas. Testosterone is not known to produce these 
adverse effects. 
Geriatric patients treated with androgens may be at an in­
creased risk for the development of prostatic hyperplasia 
and prostatic carcinoma (see PRECAUTIONS: Carcinogene­
sis, Mutagenesis, lmpairnlent of Fertility). 
Edema with Or without congestive heart failure may be a 
serious complication in patients with preexisting cardiac, 
renal, or hepatic disease. In addition to discontinuation of 
the drug, diuretic therapy may be required. 
Gynecomastia frequently develops and occasionally persists 
in patients being treated for hypogonadism. 

PRECAUTIONS 
Information for the Patient 
A booklet containing instructions for use of the Testoderm ® 
system is available. ' 
The physician should instruct patients to report any of the 
following side effects of androgens: 
• Too frequent or persistent erections of the penis. 
• Any nausea, vomiting, changes in skin color or ankle 

swelling. 

PRODUCT INFORMATION/487 

Virilization of female partners has been reported with use of 
a topical testosterone solution. Percutaneous creams leave 
as much as 90 mg residual testosterone on the skin. The re­
sults from one study indicated that, after removal of a Tes­
toderm® system, the potential for transfer of testosterone to 
a sexual partner was 6 ~, 1I45th the daily endogenous tes­
tosterone production by the female body. Changes in body 
hair distribution or significant increase in acne of the female 
partner should be brought to the attention of a physician. 
Laboratory ·Tests 
1. Hemoglobin and hematocrit levels should be checked peri­

odically (to detect polycythemia) in patients on long-term 
androgen therapy. 

2. Liver function, prostatic acid phosphatase, prostatic spe­
cific antigen, cholesterol, and high-density lipoproteins 
should be checked periodically. 

Drug Interactions 
1. Anticoagulants. C-17 substituted derivatives of testoste­

rone, such as methandrostenolone, have been reported to 
decrease the anticoagulant requirements of patients re~ 
ceiving oral anticoagulants. Patients receiving oral antico­
agulant therapy require close monitoring, especially when 
androgens are started or stopped, ' 

2. Oxyphenbutazone. Concurrent administration of oxy­
phenbutawne and androgens may result in elevated 
serum levels of oxyphenbutazone. 

3. Insulin. In diabetic patients the metabolic effects of andro­
gens may decrease blood glucose and, therefore, insulin 
requirements. . 

Drug/laboratory Test Interactions 
Androgens may decrease levels of thyroxin-binding globulin, 
resulting in decreased total T. serum levels and increased 
resin uptake of Ta and T •. Free thyroid hormone levels re­
main unchanged, however, and there is no clinical evidence 
of thyroid dysfunction. 
Carcinogenesis. Mutagenesis. Impairment of Fertility 
Animal Data. Testosterone has been tested by subeutane­
ous injection and implantation in mice and rats. In mice, the 
implant induced cervical-uterine tumors, which metasta­
sized in some cases. There is suggestive evidence that injec­
tion of testosterone into some strains of female mice in~ 
creases their susceptibility to hepatoma. Testosterone is also' 
known to increase the number of tumors and decrease the 
degree of differentiation of chemically induced carcinomas 
of the liver in rats, 
Human Data. There are rare reports of hepatocellular car­
cinoma in patients receiving long-term therapy with andro­
gens in high doses. Withdrawal of the drugs did not lead to 
regression of the tumors. in all cases. 
Geriatric Use. Geriatric patients treated with androgens 
may be at an increased risk for the development of prostatic 
hyperplasia and prostatic carcinoma. 
Pregnancy Category X (See Contra indications). 
Teratogenic Effects. Testoderm ® therapy must not be used 
in women. 
Nursing Mothers. Testoderm® therapy must not be used 
in women. 
Pediatric Use. Testoderm® therapy has not been evalu­
ated clinically in males under 18 years of age. 

ADVERSE REACTIONS 
Adverse Reactions with the Testoderm® system 
In clinical studies of 104 patients treated with 
Testoderm® the most commOn adverse effects reported 
were local effects. In US clinical trials, most of the 72 pa-, 
tients filling out a daily questionnaire reported scrotal itch­
ing, discomfort, or irritation at some time during therapy. Of 
all the daily questionnaire responses, 7% reported itching, 
4% discomfort, and 2% irritation. All topical reactions de­
creased with duration of use. 
The following adverse effects were reported in association 
with Testoderm® therapy in 104 patients using the product 
for up to three years; a causal relationship to Testoderm® 
treatment was not always determined. These effects are 
listed in decreasing order of occurrence with the number of 
patients reporting the effect in parentheses: Gynecomastia 
(5), acne (4), prostatitis/urinary tract infection (4), breast 
tenderness (3), stroke (2), memory loss (I), pupillary dilation 
(1), abnormal liver enzymes (1), scrotal cellulitis (1), deep 
vein phlebitis (1), benign prostatic hyperplasia (1), rectal 
mucosal lesion over prostate (1), hematuria/bladder cancer 
(II, papilloma on scrotum (1), and congestive heart failure (1). 
See CLINICAL PHARMACOLOGY, Clinical Studies subsec­
tion, regarding effects on serum lipids. 
Adverse Reactions with Injection or Oral Androgen Therapy. 
Skin and Appendages. Hirsutism, male pattern of baldness, 
seborrhea, and acne. 
Endocrine and Urogenital. Gynecomastia and excessive fre­
quency and duration of penile erections. Oligospermia may 
occur at high dosages (see CLINICAL PHARMACOLOGY). 
Fluid and Electrolyte Disturbances. Retention of sodium;' 
chloride, water, potassium, calcium, and inorganic phos­
phates . 

Continued on next page 
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Gastrointestinal. Nausea, cholestatic jaundice, alterations 
in liver function tests. Rare instances of hepatocellular n"", 
plasms and peliosis hepatitis have occurred (see WARN­
INGS). 
Hematologic. Suppression of clotting factors II, V, VII, and 
X, bleeding in patients on concomitant anticoagulant ther­
apy, and polycythemia. 
Nervous System. Increased or decreaSed libido, headache, 
anxiety, depression, and generalized paresthesia. 
Metabolic. Increased serum cholesterol. 
Miscellaneous. Rarely, anaphylactoid reactions. 

DRUG ABUSE AND DEPENDENCE 
Testoderm® is a Schedule III controlled substance under 
the Anabolic Steroids Control Act. 
With oral administration, it is not possible to achieve clini­
cally significant serum testosterone concentrations in the 
target organs using the testosterone in Testoderm ® due to 
extensive first-pass metabolism. The half-life of an 1M injec­
tion of testosterone is about 10 minutes. 
Because scrotal skin is at least five times more permeable to 
testosterone than other skin sites, Testoderm ® will not pro­
duce adequate serum testosterone concentrations if it is ap­
plied to nongenital skin. 

OVERDOSAGE 
There is one report of acute overdosage with testosterone 
enanthate: testosterone levels of up to 11,400 ng/dL were 
implicated in a cerebrovascular accident. 

DOSAGE AND ADMINISTRATION 
Patients should start therapy with a 6 mg/d system applied 
daily; if scrotal area is inadequate, a 4 mg/d system should be 
used. Testoderm® should be placed on clean, dry, scrotal 
skin. Scrotal hair should be dry-shaved for optimal skin con­
tact. Chemical depilatories should not be used (see Patient 
Information). Testoderm® should be worn 22-24 hours. 
After 3-4 weeks of daily system use, blood should be drawn 
2-4 hours after system application for determination of 
serum total testosterone. Because of variability in analytical 
values among diagnostic laboratories, this laboratory 
work and later analyses for assessing the effect of the 
Testoderm ® therapy should be performed at the same 
laboratory. 
If patients have not achieved desired results by the end of 
6-{l weeks of therapy with Testodeim®, another form of 
testosterone replacement therapy should be considered. 

HOWSUPPUED 
Testoderm ® testosterone transdermal system is a Schedule 
III controlled substance under the Anabolic Steroids Control 
Act. 
Testoderm® systems are supplied as individually pouched 
systems, 30 per carton. 
Testoderm® 4 mg/d (testosterone transdermal system) 
---€ach 40 cm2 system contains 10 mg testosterone USP for 
nominal delivery of 4 mg for one day.' 

Carton of 30 systems ............................ NDC 17314-4608-3 
Testoderm® 6 mg/d (testosterone transdermal system>­
---€ach 60 cm2 system contains 15 mg testosterone USP for 
nominal delivery of 6 mg for one day_' 

Carton of 30 systems ............................ NDC 17314-4609-3 
Store at room temperature 15-30"C 

REFERENCE 
Bremner WJ, Vitiello MV, Prinz PN. Lass of Circadian 
Rhythmicity in Blood Testosterone Levels with Aging in Nor­
mal Men. J Clin Endocrin Metab (1983) 56 (6): 1278-1281. 
Caution: Federal law prohibits dispensing without pre­
scription. 
Manufactured by ALZA Corporation, Palo Alto, California 
94304, USA 
'See Clinical Studies 
Edition: 6/94 

PROGESTASERT EDUCATIONAL MATERIAL 

All progestasert educational materials are complimentary. 
B~klets-Brochures 
A: Patient Information Leaflet 
. (English and Spanish) 
B. ,Clinical EvideIice Brochure 
C.' Demonstration Kit 
Videos-Audiotapes-Slides 
A::'Pro?estasert® System Insertion Technique 

VIdeocassette 
B. Patient Audiocassette Tape 
C;e.'lnstructional Slide Program 

American Lecithin Company 
115 HURLEY ROAD. UNIT 2B 
OXFORD, CT 06478 

Direct Inquiries to: 
Randall E. Zigmont 
(203) 262-7100 
Fax: (203) 262-7101 

For Medical Emergencies Contact! 
In Emergencies: 
Randall E. Zigmont 
(203) 262-7100 
Fax: (203) 262-7101 

PHOSCHOL® OTC 
[(os '/wI] 
Phosphatidylcholine (highly purified lecithin) 
Soltgels and Concentrate 

DESCRIPTION 
PhosChol 900 contsins 900 mg of pure phosphatidylcholine 
in each softgel. 
PhosChol Concentrate contsins 3000 mg of pure pho5-
phatidylcholine in each teaspoonful. 

ACTION & USES 
Choline circulating in the blood after PC ingestion is taken 
up into all cells of the body. The brain has a unique way of 
ensuring that its nerve cells will receive adequate supplies of 
circulating choline. 
A special protein molecule within the brain's capillaries 
traps the circulating choline, and then transports it across 
the blood-brain barrier, into the brain. Once in the brain, 
choline is incorporated into the brain's own pc, which is an 
essential and major part of neuronal membranes. Circulat­
ing choline transported into the brain has 'an additional very 
importsnt function for a special group of nerve cells that 
make a biochemical, acetylcholine, which is released into, 
synapses as a neurotransmitter. It provides the essential 
precursor used to synthesize acetylcholine. Moreover, when 
nerve cells are active, firing frequently and releasing large 
quantities of acetylcholine, their ability to make adequate 
amounts of the neurotransmitter requires that they receive 
adequate amounts of choline from the hlood stream. In the 
absence of adequate choline, the ability of nerve cells 'to 
transmit messages to other cells across synapses is impaired 
and neuronal cell membranes can be depleted of pc causing' 
cell damage. In contrast, when supplemental choline is pro­
vided, these messages can be amplified and membrane struc­
ture ' maintained. 
PhosChol ® brand of highly purified lecithin has been care-

. fully developed to contain the highest concentration of ph os· 
phatidylcholine commercially available and can provide for 
the highest blood choline levels. 
Figure 1. 
LEVELS OF CHOLINE IN HUMAN PLASMAAFTER THE 
ADMINISTRATION OF 3, 6, 9, AND 18 GRAM DOSES OF 
LECITHIN AS PHOSCHOL 

Normal 
Blood 
Choline 6 
level TIme (Hours) 

8 10 

(18 grams) 

(9 grams) 

(6 grams) 

(3 grams) 

(One 9~gram dose al baseline, one 9~gram dose at 4 hours) 

ADMINISTRATION 
PhosChol® nutritional supplements may be recommended 
for two purposes: 
To guard against low blood choline levels, and to restore 
b!ood choline levels in patients suffering from selected brain 
dISOrders. Amounts of PC sufficient to increase blood choline 
I<:v:els would help support normal cellular membrane compo­
sItIon and repaIr; they would also provide sufficient precur-

,~:~ormation will be su~rseded by supplements and subsequent editions 

sor choline for the maintenance of acetylcholine·biosynthe­
sis_ Taken according to these schedules, dietary supplementi! 
of pc are an aid to good health, and protect against low cho-
line stores. , 
'1'0 increase blood choline by 50%, patients should take 3 
grams of PhosChol before meals by noon. To double blood 
choline levels, patients should take 9 grams of PhosChol be­
fore meals by noon. If ingestion beforeiJDeals causes intesti­
nal distress, it is recommended that PhosChol be taken ei­
ther with meals or immediately thereafter. 

ADVERSE REACTIONS 
No major side effects have been reported in connection with 
consumption of large quantities of phosphatidylcholine or 
commercially available (less pure) lecithin. 
Minor side effects may be seen such as increased salivation, 
nausea and upset stomach. 

HOWSUPPUED 
Two strengtha as clear, amber colored, one-piece sealed 
softgels. 
PhosChol 900 contains 900 mg of pure phosphatidylcholine 
in each softgel and is available in bottles of 30, 100 and 300 
softgels. Ten softgels a day provide 9 grams of phosphatidyl­
choline. 
PhosChol 565 contains 565 mg of pure phosphatidylcholine 
and is available in bottles of 100. 
One strength as a liquid concentrate. 
PhosChol Concentrate contains 3000 mg of pure phos­
phatidylcholine in each teaspoonful and is available in 8 oz., 
and 16 oz. bottles. Three teaspoonsful a day provide 9 grams 
of phosphatidylcholine. 

American Red Cross 
NATIONAL HEADQUARTERS 
BIOMEDICAL SERVICES 
431 18th St. N.W. 
WASHINGTON. DC 20006-5306 

Direct Inquiries to: 
Professional Services Department 
703-312-8737 
FAX: 703-312-8742 
Customer Service Department 
800-446-8883 
FAX: 703-312-8746 

ANTIHEMOPHILIC FACTOR (HUMAN) ~ 
Method M 
Monoclonal Purified 

This product is derived from blood collected from volunteer 
donors by the American Red Cross Blood Services. The cost 
of processing, testing and packaging was paid by the Ameri­
can Red Cross Blood Services. 

DESCRIPTION 
Antihemophilic Factor (Human), Method M, is a sterile, non­
pyrogenic, dried preparation of antihemophilic factor (Fac­
tor VIII, Factor VIII:C, AHF) in concentrated form with a 
sPecific activity range of 2 to 15 AHF International UnitSl 
mg of total protein. When reconstituted with the appropriate 
volume of diluent, it contains approximately 12.5mg/mL 
Albumin (Human), 1.5 mg/mL polyethylene glycol (3350), 
0.055 M histidine and 0.030 M glycine as stabilizing agents. 
In the absence of the added Albumin (Human), the specific 
activity is approximately 2,000 AHF International Unitsl 
mg of protein. It also contsins, per AHF International Unit, 
not more than 0.1 ng mouse protein,.18 ng organic solvent 
(tri(n-butyl)phosphate] and 50 ng detergent (Triton X-100). 
See CLINICAL PHARMACOLOGY. 
Antihemophilic Factor (Human) is prepared by the Method 
M process from pooled human plasma by immunoallinity 
chromatography utilizing a murine monoclonal antibody to 
Factor VIII:C, followed by an ion exchange chromatography 
step for further purification. Method M also includes an or­
ganic solvent [tri(n-butyl) phosphate] ,and detergent (Triton 
)(:-100) virus inactivation step designed to reduce the ,risk of 
transmission of hepatitis and other viral diseases., However, 
no procedure has been shown to be totally effective in remov­
ing viral infectivity from coagulation factor products, 
Each bottle of Antihemophilic Factor (Human) is labeled 
with the AHF activity expressed in International Units per 
bottle, which is referenced to the WHO International Stan­
dard. 
Antihemophilic Factor (Human) is to be administered only 
intravenously. 

HOW SUPPLIED 
Antihemophilic Factor (Human), Method M, is available as 
single dose bottles. Each bottle is labeled with the potency in 
lnternational Units, and is packaged together with 10 mL of 
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640/PHYSICIANS' DESK REFERENCE® 

Berlex Laboratorie$~Cont; 

half-life ofsotalol is prolonged.(upto 69 hours)·in anuric pa-' 
tients. Sotalol, however, can be partly removed by dlaiysiS 
with subsequent partiru rebound in Concentrations when 
dialysis is completed. Both safety (heait raW, QT 'interval) 
and efficacy (arrhythmia contiol) must be closely monitored. 
Transfer to BETAPACE® 
Before starting BETAPACE®, previo~ antiarrhythmic 
therapy should generally be withdrawn under careful moni­
toring for a minimum of2-3 plasma half-lives if the patient's 
clinical condition· permits (see DRUG INTERACTIONS). 
Treatment has been initiated in some patients receiving I.V; 
lidocaine without ill effect. After dii"'':'tinuation of amioda­
rone, BETAPACE® should not be initiated until the QT 
interval is normalized (see WARNINGS). . . 

H()W'SOPPLIED 
BET AP ACE® (soW';1 hydrochlorid~); .ca:~iile..MPed light: 
blue sc.ored. tablets imprinted With.' th~' 'st~ngth . and 
"BETAPACE", are available as foliii;"'s:':; ..... ce·.) : •....•.•.. '," 
NIX.: 50419-10s.:10 80 mgstrength, ilo.ttle Of 100' . 
NDC 50419-101>-11 80 mgstrength, cartoriciflOO'imit'doSi; 
NDC 50419-109-10 120 mgstre~gth;bottle Of ioo ., " 
NDC 50419-109-11 120 mg strength, cartOn of'I00Wiit 

"". dose 
NDC.50419'-106-10 180mgstrength, bOttle of 100 
NDC 50419-106-11 160 mg strength, carton 'Of 100 unit 

dose . 
NDC 50419-107-10 240 mg strength; bottle of 100 
NDC 50419-107-11 240 mg strength, carton of 100. unit 

. tlose '. 
Store at controlled room, temperature, between 15' to 30'C 
(59' to 86'F). ... 

,Caution: Federal law prohibits dispensiIlg without .pre­
scription. 

Incidence (%) of Adverse Events and Discontinuations 
DAILY DOSE 

% patients' 
Body 160rng 240ing 320mg 480mg 640mg Any Dose- Discon'tin~e:~ 
System (n=832) (n=263) (n=835) (n=459) (n=324) (ri';1~'92) (n=1292) 

Body as a whole 
infection 1 . 2 2 2 3 4 <1 
fever 1 2 3 2 2 4 <1 
localized pain 1 1 2 2 2 3 <1 
Cardiovascular 
dyspnea 5 8 11 15 15 21 2 
bradycardia 8 8 9 7 5 16 2 
chest pain 4 3 10 10 14 16 <1 
palpitation 3 3 8 9 12 14 <1 
edema 2 2 5 3 5 8 1 
ECG abnormal 4 ·2 4 2 2 7 1 
hypotension 3 4 3 2 3 6 2 
proarrhythmia <1 <1 2 4 5 5 3 
syncope 1 1 3 2 5 5 1 
heart failure 2 3 2 2 2 5 1 
presyncope 1 2 2 4 3 4 <1 

,peripheral vascular 
disorder 2 2 3 <1 

cardiovascular 
disorder 1 <1 2 2 2 3 <I 

vasodilation 1 <1 1 2 1 3 <1 
AICD Discharge <1 2 2 2 2 3 <1. 
hypertension <1 1 1 1 2 2 <1 
Nervous 
fatigue 5 8 12 12 13 20 2 
dizziness 7 6 11 11 14 20 1 
asthenia 4 5 7 8 10 13 1 
light-headed 4 3 6 6 9 12 1 
headache 3 2 4 4 4 8 <1" 
sleep problem 1 1 '5 5 6 8 <1 
perspiration 1 2 3 4 5 6 <1 
altered 
consciousness 2 3 1 2 3 4 <1 

depression 1 2 2 2 3 4 <1 
paresthesia 1 1 2 3 2 4 <1 
anxiety 2 2 2 3 2 4 <1 
mood change <1 <1 1 3 2 3 <1 
appetite disorder 1 2 2 1 3 3 <1 
stroke <1 <1 1 1 <1 1 <1 
Digestive 
nausea/vomiting 5 4 4 6 6 10 1 
diarrhea 2 3 3 3 5 7 <1 
dyspepsia 2 3 3 3 3 6 <1 
abdominal pain <1 <1 2 2 2 3 <1 
colon problem 2 1 1 <1 2 3 <1 
flatulence 1 <1 1 1 2 2 <1 
Respiratory 
pUlmonary problem 3 5 3 4 8 < 1 
upper reSpiratory 
tract problem 1 3 4 3 5 < 1 

~thma <1 1 1 1 2 <1 
Urogenital 
genitourinary 

disorder 0'1 2 3 <1 
sexual dysfunction < 1 1 1 3 2 < 1 
Metabolic 
abnormal lab value 2 3 2 1 4 < 1 
weight change 1 1 < 1 2 2 < 1 
Musculoskeletal 
extremity pain 2 2 4 5 3 7 < 1 
i»lck pain 1 <1 2 2 2 3 <1 
Skin and Appendages 

~s:.!:atoI09ic 2 , .. 3' 2 3 4 5 <1 

~l~ng <1 <1 2 2 <1 
Special Senses 
Visual problem 1 2 4 5 5 < 1 

. "Because patients are counted at each dose level tested, the Any Dose column cannot be determined by adding across the 
doses. . .' 

Information will be superseded" by .supplements and subsequent editions 

©1996, Berlex Laboratories. All rights reserved. 
Manufactured for: 
BERLEX Laboratories, Wayne, NJ 07470 
Manufactured by: 
A Bristol-Myers Company 
Evansville, Indiana 47721 
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CLIMARA® 
[cZi-mar'-a 1 
(ESTRADIOL TRANSDERMAL 
SYSTEM) 

PRESCRIBING INFORMATION 

1. ESTROGENS HAVE BEEN REPORTED TO IN­
CREASE THE RISK OF ENDOMETRIAL CARCI­
NOMA IN POSTMENOPAUSAL WOMEN. 

. ·Close clinical surveillance of all women taking estro­
gens is important. Adequate diaguostic meaSures, in­
cluding endometrial sampling when indicated, should 
be undertaken to rule out maliguancy in all cases of 
undiaguosed persistent or recurring abnormal vaginal 
bleeding. There is currently no evidence that "natural" 
.estrogens are more or less hazardous than "synthetic" 
.estrogens at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING 
PREGNANCY. 
Estrogen therapy during preguancy is associated with 
an increased risk of congenital defects in the reproduc­
tive organs of the fetus, and possibly other birth defects. 
Studies of women who received diethylstilbestrol (DES) 
during pregnancy have shown that female offspring 
have an increased risk of vaginal adenosis, squamous 
cell dysplasia of the uterine cervix, and clear cell vagi­
nal cancer later in life; male offspring have an increased 

.' risk of urogenital abnormalities and possibly testicular 
cancer later in life. The 1985 DES Task Force concluded 
that use of DES during preguancy is associated with a. 
subsequent increased risk of breast cancer in ,the moth~ 
ers, although a causal relationship remains unproven 
and the observed level of excess risk is similar to thal for 

, . a number of other breast cancer risk factors. 
. There is no indication for estrogen therapy during preg­
nancy or during the immediate postpartum period. Es­
trogens are ineffective for the prevention or treatment 
of threatened or habitual abortion. Estrogens are not 

, . indicated for the prevention of postpartum breast en­
gorgement. 

DESCRIPTION 
Climara®, estradiol transdermal system, is desigued to re­
lease 17,B-estradiol continuously upon application to intact 
skin. Two (12.5 and 25.0 sq cm) systems are available to pro­
vide nominal in vivo delivery of 0.05 or 0.1 mg respectively of 
estradiol per day. The period of use is 7 days. Each system 
has a contact surface area of either 12.5 or 25.0 sq cm, and 
contains 3.9 or 7.8 mg of estradiol USP respectively. The 
composition of the systems per unit area 'is identical. 
Estradiol USP (17,B-estradiol) is a white, crystalline powder, 
chemically described as estra-I,3,5(1Ol-triene-3,17 ,B-diol. It 
has an 'empirical formula of C18H2402 and molecular weight. 
of 272.37. The structural formula is: 

HO 

~" 
The Climara® system comprises two layers. Proceeding 
from the visible surface toward the surface attached to the 
skin, these layers are (1) a translucent polyethylene film, and 
(2) an acrylate adhesive matrix containing estradiol USP. A 
protective liner (3) of siliconized or fluoropolymercoated 
polyester film is attached to the adhesive surface and must 
be removed before the system can be used. 

~~~~~~~~~:E~~ (1) film Baclting 
.e:: ~(2)DrUg/Adhe~laYCr 

(3) Protective Uner 

The active component of the system is 17,B-estradiol. The 
remaining components of the system (acrylate copolymer 
adhesive, fatty acid esters, and polyethylene bacKing) are 
pharmacologically inactive. 

CUNICAL PHARMACOLOGY 
The Climara ® system provides systemic estrogen replace­
ment therapy by releasing 17,B-estradiol, the major estro­
genic hormone secreted by the human ovary. 
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Estrogens are important in the development and mainte­
nance of the female reproductive system and secondary sex 
characteristics. By a direct action, they cause growth and 
development of the uterus, fallopian tubes, and vagina. With 
other hormones, such as pituitary hormones and progester­
one, they cause enlargement of the breasts through promo­
tion of ductal growth, stromal development, and the accre­
tion of fat. Estrogens are intricately involved with other hor­
mones, especially progesterone, in the processes of the ovula­
tory menstrual cycle and pregnancy, and affect the release of 
pituitary gonadotropins. They also contribute to the shaping 
of the skeleton, maintenace of tone and elasticity of urogeni­
tal structures, changes in the epiphyses of the long bolieS 
that allow for the pubertal growth spurt and its termination; 
and pigmentation of the nipples and genitals. . 
Estrogens occur naturally in several forms. The primary 
source of estrogen in normally cycling adult women .is the 
ovarian follicle, which secretes 70 to 500 micrograms of es­
tradiol daily, depending on the phase of the menstrual cycle. 
This is converted primarily to estrone, which circulates in 
roughly equal proportion to estradiol, and to small amounts 
of estriol. After menopause, most endogenous estrogen is 
produced by conversion of androstenedione,secreted by the 
adrenal cortex, to estrone by peripheral tissues. Thus, es: 
trone---especially in its sulfate ester form-is the most abun­
dant circulating estrogen in postmenopausal women. Al­
though circulating estrogens exist in a dynamic equilibrium 
of metabolic interconversions, estradiol is the principal in­
tracellular human.estrogen and is substantially more potent 
than estrone or estriol at the receptor. 
Estrogen drug products act by regulating the transcription 
of a limited number of genes. Estrogens diffuse through cell 
membranes, distribute themselves throughout the cell, and 
bind to and activate the nuclear estrogen receptor, a DNA­
binding protein which is found in estrogen-responsive tis­
sues. The activated estrogen receptor binds to specific DNA 
sequences, or hormone-response elements, which enhance 
the transcription of adjacent genes and in turn lead to the 
observed effects. Estrogen receptors have been identified in 
tissues of the reproductive tract, breast, pituitary, hypothal­
amus, liver, and bone of women. 
Estrogens used in therapy are well absorbed through the 
skin, musous membranes, and gastrointestinal tract. Admin­
istered estrogens and their esters are handled within the 
body essentially the same as the endogenous hormones. Met­
abolic conversion of estrogens occurs primarily in the liver 
(first pass effect), but also at local target tissue sites. Complex 
metabolic processes result in a dynamic equilibrium of circu­
lating conjugated and unconjugated estrogenic forms, which 
are continually interconverted, especially between estrone 
and estradiol and between esterified and unesterified forms. 
Although naturally-<>ccurring estrogens circulate in the 
blood largely bound to sex hormone-binding globulin and 
albumin, only unbound estrogens enter target tissue cells. A 
significant proportion of the circulating estrogen exists as 
sulfate conjugates, especially estrone sulfate, which serves 
as a circulating reservior for the formation of more active 
estrogenic species. A certain proportion of the estrogen is 
excreted into the bile and then reabsorbed from the intes­
tine. During this enterohepatic recirculation, estrogens are 
desulfated and resulfated and undergo degradation through 
conversion to less active estrogens (estriol and other estro­
gens), oxidation to nonestrogenic substances (catecholestr<>­
gens, which interact with catecholamine metabolism, esPe­
cially in the central nervous system), and conjugation with 
glucuronic acids (which are then rapidly excreted in the 
urine). 
When given orally, naturally-<>ccurring estrogens and their 
esters are extensively metabolized (first pass effect) and cir­
culate primarily as estrone sulfate, with smaller amounts of 
other conjugated and unconjugated estrogenic species. This 
results in limited oral potency. In contrast, the skin metabol­
izes estradiol only to a small extent. Therefore, transdermal 
administration produces therapeutic serum levels of estra­
diol with lower circulating levels of estrone and estrone con­
jugates, and requires smaller total doses than does oral ther­
apy. Because estradiol has a short half-life, transdermal 
administration of estradiol allows a rapid decline in blood 
levels after the Climara® system is removed. 

PIlARMACOKINETICS 
Transdermal administration of estradiol is reported to pro­
duce mean serum concentrations of estradiol comparable to 
those produced by daily oral administration of eStradiol at 
about 20 times the daily transdermal dose. . 
In a 3-week multiple-application study in 24 postmenopausal 
women, the 25.0·sq cm Climara® system produced average 
peak estradiol concentrations of approximately 100 pg/mL. 
Trough values at the end of each wear interval were approxi­
mately 35 pg/mL. Nearly identical serum curves were. Seen 
~ch week, indicating little or no accumulation of estradiol 
In the ·body. Serum estrone peak and trough levels were 60 
and 40 pg/mL, respectively. Because estradiol has a short 
:half-life (approximately 1 hour), serum concentrations of 
estradiol and estrone returned to preapplication levels 

R 

within 6 to 24 hours after removal of the last system (to less 
than 17 pg/mL of estradiol and 30 pg/mL estrone.) 
Linear pharmacokinetics have been demonstrated for the 
Climara® system. In a 1-week application study in 54 post­
menopausal women, the 25.0 sq cm system produced estra­
diol serum level profiles and pharmacokinetic parameters 
that were twice as high as the 12.5 sq cm system. Statistical 
analyses 'confll"Illed the 2:1 dOse propOrtionality. 
On average, the Climara® 25.0 sq cm system maintained 
meim steady-state serum estradiol levels of approximately 
70 pg/mL, and the Climara® 12.5 sq cm system maintained 
mean steady-state sertim estradiol levels of approximately 
35 pg/mL. . . 
Table 1 summarizeS the mean results from four pharmacoki­
netic studies>AlI systems were applied on the abdomen fora 
single 1-week period. Cmax occurred at approximately 30 
hours. 

Surface 
Area 
(sqcm) 

12.5 

25.0 

Table 1 
Pharmacokinetic Summary 

Delivery Cmax Cmin 
Rate (pg/mL) (pg/mL) 
(mg/day) 

0.05 58-82 20-32 

0.1 9&--172 394;1 

Cav, 
(pg mL) 

33--45 

53-93 

The relative standard deviation of each pharmacokinetic 
parameter averaged 50%, which is indicative of the c1>nsider: 
able intersub ject variability associated with transdermal 
drug delivery. . 
Two studies compared a single, 1-week application of the 
Climara ® system with consecutive 3-day and 4-day applica­
tions ofEstradentl® (a twice-a-week transdermalestradiol 
system). The Climara® 25.0 sq cmsystem was corilPared 
with the Estraderm® 20 sq cm system (see Figure. 1); the 
Climara® 12~5 sq cm system was compared to the Es­
traderm® 10 sq cm system (see Figure 2): For a 1-week treat­
ment period, both sizes of Climara® systems maintained 
significantly lower peak and mean steady:state levels than 
did the Estraderm® system; however, towards the end of 
each treatment period, the Climara® systemsinaintained 
similar (day 6) or higher (day 7) serum estradiol levels than 
did the Estraderm® system. As a result, the peak-to-end of 
application interval trough level fluctuations were 3- to 4-
times less with the Climara® system. 

Fogure 1 
Mean Serum Estradiof Levels for a ORe-Week Application of 
the Climara' system (25 sq em) and Consecutive Thn!e-Dav 

and Four-DaV ApplicatiOns of the Estraderm'System (20 sq em) 
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Fogure 2 
Mean Serum ~IOI Levels for a One-Week Application of 

IIKi Cllmara"system (12.5 sq em) and Consecutive Three-DaV 
and Four-DaV Applications of the Estraderm· System (10 sq em) 

150 

INDICATIONS AND USAGE 
Climara® is indicated in the: 
1. Treatment of moderate to severe vasomotor syptoms asso­
ciated with the menopause. There is no adequate eYidence 
that estrogens are effective for nervous symptoms or depres:­
sion which might occur during menopause and they should 
not be used to treat these conditions. 
2. Treatment of vti1val. and vaginal atrophy. 
3. Treatment of hypoestrogenism· due to hypogonadism, 
castration or primary .. ovarian failure. 
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4. Treatment of abnormal uterine bleeding due to hormonal 
imbalimce in the absence of organic pathology and only 
when associated with a hypoplastic or atrophic endome­
trium. 

CONTRAINDICATIONS 
Estrogens should not be used in individuals with any of the 
following conditions: 
1. Known or suspected pregnancy ~see Boxed Warning). 
Estrogens may cause fetal harm when administered toa 
pregnant woman. 
2. Undiagnosed abnormal genital bleeding. 
3. Known or suspected cancer of the breast except in appro­
priately selected patients being treated for metastatic 
disease. 
4. Known or suspected estrogen-dependent neoplasia. 
5. Active thrombophlebitis or thromboembolic disorders. 

WARNINGS 
1. Induction of malignant neoplasms. 
Endometrial cancer. The reported endometrial cancer risk 
among unopposed estrogen users is about 2 to 12 fold greater 
than in non-users, and appears dependent on duration of 
treatment and on estrogen dose. Most studies show no signif­
icant increased risk associated with use of estrogens for less 
than one year. The greatest risk appears associated with 
prolonged use-with increased risks of 15- to 24-fold for five 
to ten years or more. In three studies, persistence of ris~ was 
demonstrated for 8 to over 15 years after cessation of estro­
gen treatment. In one study a significant decrease in the 
incidence of endometrial cancer occurred six months after 
estrogen withdrawal. Concurrent progestin therapy may 
offset this risk but the overall health impact in postmeno­
pausal women is not known (see Precautions). 
Breast cancer. While the majority of studies have not 
shown an increased risk of breast cancer in women who have 
ever used estrogen replacement therapy, some have reported 
a moderately increased risk (relative risks of 1.3-2.0) in those 
taking higher doses or those taking lower doses for prolonged 
periods oftime, especially in excess of 10 years. Other studies 
have not Shown this relationship. 
Congenital lesions with malignant potential. Estrogen 
therapy during pregnancy is associated with an increased 
risk of fetal congenital reproductive tract disorders, alld pos­
sibly other birth defects. Studies of women who received DES 
during pregnancy have shown that female offspring have an 
increased risk of vaginal adenosis, squamous cell dysplasia of 
the uterine cervix, and clear cell vaginal cancer later in life; 
male offspring have an increased risk of urogenital abnor­
malities and possibly testicular cancer later in life. Although 
some of these changes are benign, others are precursors of 
malignancy. 
2. Gallbladder disease. Two studies have reported a 2- to 
4-fold increase in the risk of gallbladder disease requiring' 
surgery in women receiving postmenopausal estrogens. 
3. Cardiovascular disease. Large doses of estrogen (5 mg 
conjugated estrogens per day), comparable to those used to 
treat cancer of the prostate and breast, have been shown in a 
large prospective clinical trial in men to increase the risks of 
nonfatal myocardial infarction, pulmonary embolism, and 
thrombophlebitis. These risks cannot necessarily be extraw­
lated from men to women. However, to avoid the theoretical 
card iovascular risk to women caused by high estrogen doses, 
the dose for estrogen replacement therapy should not exceed 
the lowest effective dose. 
4. Elevated blood pressure. Occasional blood pressure in­
creases during estrogen replacement therapy have been at- . 
tributed to idiosyncratic reactions to estrogens. More often, 
blood pressure has remained the same or has dropped. One 
study showed that postmenopausal estrogen users have 
higher blood pressure than nonusers. Two other studies 
showed slightly lower blood pressure among estrogen users 
compared to nonusers. Postmenopausal estrogen use does 
not increase the risk of stroke. Nonetheless, blood pressure 
should be monitored at regular ifltervals with estrogen use. 
Ethinyl estradiol and conjugated estrogens have been shown 
to increase renin substrate. In contrast to these oral estro­
gens, transdermally administered estradiol has been re­
ported not to affect renin suhstrate. 
5. Hypercalcemia. Administration of estrogens may lead to 
severe hypercalcemia in patients with breast cancer. and 
bone metastases. If this occurs, the drug should be stopped 

Continued on next page 

Information on the Berlex products appearing here is based 
on the most current information available at the time of 
publication closing. Further information for these and other 
products may be obtained from the Medical Affairs 
Department. Berlex Laboratories. 300 Fairfield Road. 
Wayne. New Jersey 07470. 1-800-888-2407. Information 
on 8etaseron and Fhldara may be obtained from 8erlex 
Laboratories. 15049 San Pablo Avenue. Richmond, 
California 94804-0016. 1-800-888-4112. 
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and appropriate measures .taken to reduce the serum 
calcium leveL 

PRECAUTIONS 
A. General 
1. Addition of a progestin. Studies of the addition of a pro­
gestin for 10 or more days of a cycle of estrogen administra­
tion have reported a lowered incidence of endometrial hyper­
plasia than would be induced by estrogen treatment alone. 
Morphological and biochemical studies of endometria sug­
gest that 10 to 14 days of progestin are needed to provide 
maximal maturation of the endometrium and to reduce the 
likelihood of hyperplastic changes. 
There are, however, possible risks which may be associated 
with the use of progestins in estrogen replacement regimens. 
These include: (1) adverse effects on lipoprotein metabolism 
(lowering HDL and raising LDL) which could diminish the 
purported cardioprotective effect of estrogen therapy (see 
Precautions D.4., below); (2) impairment of glucose tolerance; 
and (3) possible enhancement of mitotic activity in breast 
epithelial tissue, although few epidemiological data are 
available to address this point (see Precautions below). 
The choice of progestin, its dose, and its regimen may be im­
portant in minimizing these adverse effects, but these issues 
will require further study before they are clarified. 
2. C8rdiov8scul8r risk. A causal relationship between estro­
gen replacement therapy and reduction of cardiovascular dis­
ease in postmenopausal women has not been proven. Further­
more, the effect of added progestins on this putative benefit is 
not yet known. 
In recent years many published studies have suggested that 
there may be a cause-effect relationship between postmeno­
pausal oral estrogen replacement therapy without added 
progestins and a decrease in cardiovascular disease in 
women. Although most of the observational studies which 
assessed this statistical association have reported a 20% to 
50% reduction in coronary heart disease risk and associated 
mortality in estrogen takers, the following should be consid­
ered when il)terpreting these reports: (1) Because only one of 
these studies was randomized and it was too small to yield 
statistically significant results, all relevant studies were 
subject to selection bias. Thus, the apparently reduced risk 
of coronary artery disease cannot be attributed with cer­
tainty to estrogen replacement therapy. It may instead have 
been caused by life-style and medical characteristics of the 
women studied with the result that healthier women were 
selected for estrogen therapy. In general, treated women 
were of a higher socioeconomic and educational status, more 
slender, more physically active, more likely to have under­
gone surgical menopause, and less likely to have diabetes 
than the untreated women. Although some studies at­
tempted to control for these selection factors, it is common 
for properly designed randomized trials to fail to confirm 
benefits suggested by less rigorous study designs. Thus, ongo­
.ing and fut).!re large-scale randomized trials may fail to con­
firm this apparent benefit. (2) Current medical practice often 
includes the use of concomitant progestin therapy with in­
tact uteri (see PRECAUTIONS and WARNINGS). While the 
effects of added progestins on the risk of ischemic heart dis­
ease are not known, all available progestins reverse at least 
some of the favorable effects of estrogens on HDL and LDL 
levels. (3) While the effects of added progestins on the risk of 
breast cancer are also unknown, available epidemiological 
evidence suggests that progestins do not reduce, and may 
enhance, the moderately increased breast cancer incidence 
that has been reported with prolonged estrogen replacement 
therapy (see WARNINGS above). 
Because relatively long-term use of estrogens by a woman with 
d uterus has been shown to induce endometrial cancer, physi­
cians often recommend that women who are deemed candi­
dates for hormone replacement should take progestins as well 
as estrogens. When considering prescribing concomitant estro­
gens and progestins for hormone replacement therapy, physi­
cians and patients are advised to carefully weigh the potential 
benefits and risks of the added progestin. Large-scale random­
ized, placebo-controlled, prospective clinical trials are required 
to clarify these issues. 
3. Physical examination. A complete medical and family 
history should be taken prior to the initiation of any estrogen 
therapy. The pretreatment and periodic physical examina­
tions should include special reference to blood pressure, 
breasts, abdomen, and pelvic organs, and should include a 
Papanicolaou smear. As a general rule, estrogen should not 
be prescribed for longer than one year without reexamining 
the patient. 
4 .. !Hypercoagulability. Some studies have shown that 
wom",n taking estrogen replacement therapy have hyperco­
agnlability, primarily related to decreased antithrombin 
a.cti~ty. This effect appears dose- and duration-dependent 
and!S less .pronounced than that associated with oral contra­
ceptive use. 
AIs9, postmenopausal women tend to have increased coagn­
lation parameters at baseline compared to premenopausal 

women. There is some suggestion that low dose postmeno­
pausal mestranol may increase the risk of thromboem~ 
lism, although the majority of studies (of primarily conjue 
gated estrogens users) report no such increase. There is in· 
sufficient information on hypercoagnlability in women whO 
have had previous thromboembolic disease. 
5. Familial hyperlipoproteinemia. Estrogen therapy may 
be associated with massive elevations of plasma triglycerides 
leading to pancreatitis and other complications in patients 
with familial defects of lipoprotein metabolism. 
6. Fluid retention. Because estrogens may cause some 
d~ee of fluid retention, conditions which might be exacer­
bated by this factor, such as asthma, epilepsy, migraine,an!! 
cardiac or renal dysfunction, require careful observation. 
7. Uterine bleeding and mastodynia. Certain patients 
may develop undesirable manifestations of estrogenic stimu. 
lation, such as abnormal uterine bleeding and mastodynia. 
8. Impaired liver function. Estrogens may be poorly me­
tabolized in patients with impaired liver function and should 
be administered with caution. 
B. Information for the Patient .. See text of Patient Pack­
age Insert after the How Supplied section. 
C. Laboratory Tests. Estrogen administration should 
generally be guided by clinical response at the smallest dose, 
rather than laboratory monitoring, for relief of symptoms 
for those indications in which symptoms are observable. 
D. Drug/Laboratory Test Interactions. 
1. Accelerated prothrombin time, partial thromboplastin 
time, and platelet aggregation time; increased pilltelet 
count; increased factors II, VII antigen, VIII antigen, VIII 
coagulant activity, IX, X, XII, VII-X complex, II-VII-X com: 
plex, and betathromboglobulin; decreased levels of anti-fac­
tor Xa and antithrombin III, decreased antithrombin III 
·activity; increased levels of fibrinogen and fibrinogen 
activity; increased plasminogen antigen and activity. 
2. Increased thyroid·binding globulin (TBG) leading to in­
creased circulating total thyroid hormone, as measured by 
protein-bound iodine (PBI), T4 levels (by column or by radio­
immunoassay) or T3 levels by radioimmunoassay. T3 resin 
uptake is decreased, reflecting the elevated TBG. Free T4 
and free T3 concentrations are unaltered. ' 
3. Other binding proteins may be elevated in serum, i.e., 
corticosteroid binding globulin (CBG), sex hormone-binding 
globulin (SHBG), leading to increased circulating corticoste­
roids and sex steroids respectively. Free or biologically active 
hormone concentrations are unchanged. Other plasma pro­
teins may be increased (angiotensinogen/ renin substrate, 
alpha-I-antitrypsin, ceruloplasmin). 
4. Increased plasma HDL and HDlr2 subfraction concen­
trations, reduced LDL cholesterol concentration, increased 
triglycerides levels. 
5. Impaired glucose tolerance. 
6. Reduced response to metyrapone test. 
7. Reduced seruin folate concentration. 
E. Carcinogenesis, Mutagenesis, and Impairment of Fertil­
ity. See CONTRAINDICATIONS and WARNINGS. Long 
term continuous administration of natural and synthetic 
estrogens in certain animal species increases the frequency 
of carcinomas ofthe breast, uterus, cervix, vagina, testis, and 
liver. 
F. Pregnancy Category X. See CONTRAINDICATIONS 
and Boxed Warning. Estrogens should not be used during 
pregnancy. 
G. Nursing Mothers. As a general principle, the adminis­
tration of any drug to nursing mothers should be done only 
when clearly necessary since many drugs are excreted in 
human milk. In addition, estrogen administration to nursing 
mothers has been shown to decrease the quantity and quality 
of the milk. 

ADVERSE REACTIONS 
See WARNINGS and Boxed Warning regarding induction of 
neoplasia, adverse effects on the fetus, increased incidence of 
gallbladder disease, cardiovascular diseaSe, elevated blood 
pressure, and hypercalcemia. 
The most commonly reported adverse reac,tion to the 
Climara® system in clinical trials was skin irritation at the 
application site. In two well-controlled clinical studies; the 
overall rate of discontinuation due to skin irritation at the 
application site was 6.8%; 7.9% for the 12.5 sq em system and 
5.3% for the 25.0 sq cm system compared with 11.5% for the 
placebo system. In a 3-week comparative skin irritation 
study with the Estraderm®system, in 95 subjects, no statis­
tically significant differences in irritation were observed. 
Some degree of irritation at the end of week three was seen 
in 25% ofEstraderm® and 31 % ofClimara® subjects. Clin­
ically significant irritation (mild erythema associated with 
symptoms or moderate to severe erythema) was evident at 
the end of week three in 11% of Estraderm® and 9% of 
Climara® subjects. 
The following additional adverse reactions have been re­
ported with estrogen therapy: 
1. Genitourinary system. 
Changes in vaginal bleeding pattern and abnormal with­
drawal bleeding or flow, breakthrough bleeding, spotting. 
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Increase in size of uterine leiomyomata. Vaginal candidiasiS. 
Change in amount of cervical secretion. 
2 .. Breasts. 
Tenderness, enlargement. 
3. Gastrointestinal. 
Nausea, vomiting. Abdominal cramps, bloating. Cholestatic 
jaundice. Increased incidence of gallbladder disease. 
4. Skin. 
Chloasma or melasma that may persist when drug is discon­
tinued. Erythema multiforme. Erythema nodosum. Hemor­
rhagic eruption. Loss of scalp hllir. Hirsutism. 
5. Eyes. 
Steepening of corneal curvature. Intolerance to contact 
lenses. 
6. Central nervous system. 
Headache, migraine, dizziness. Mental depression. Chorea. 
7. Miscellaneous. . . . 
Increase or decrease in weight. Reduced carbohydrate toler­
ance. Aggravation of porphyria. Edema. Changes in libido. 

OVERDOSAGE 
Serious ill effects have not been reported following a.cute 
ingestion of lllrge doses of estrogen-containing oral con­
traceptives by young children. Overdosage of estrogen may 
cause nausea and vomiting, and withdrawal bleeding may 
9Ccur in females. 

DOSAGE AND ADMINISTRATION 
The adhesive side of the Climara® system should be placed 
On a clean, dry area of the abdomen. The Climara®. system 
should not be applied to the breasts. The sites of application 
must be rotated, with an interval of at leaSt 1 week allowed 
between applications to a particular ·site. The area seleCted 
should not be oily, damaged, or irritated. The waistline 
should be avoided, since tight clothing may rub and remove 
the system. The system should be applied immediately after 
opening the pouch and removing the protective liner. The 
system should be pressed firmly in place with the fmgers for 
about 10 seconds, making sure there is good contact, espe' 
cially around the edges. In the unlikely event that a system 
should fall off, a new system should be applied for the re­
mainderofthe 7-day dosing interval. Only one system should 
be worn at anyone time during the 7-day dosing interval. 
·'nitiation of Therapy 
Two (12.5 and 25.0 sq cm) Climara® systems are available. 
Treatment is usually initiated with the 12.5 sq cm (0.05 mg/ 
day) Climara® system applied to the skin once-weekly. The 
dose should be adjusted as necessary to control symptoms. 
Clinical responses (relief of symptoms) at the lowest effective 
dose should be the guide for establishing administration of 
the Climara® system, especially in women with an intact 
uterus. Attempts to taper or discontinue the medication 
should be made at 3- to 6-month intervals. 
In women who are not currently taking oral estrogens, treat­
ment with the Climara® system can be initiated at once: In 
women who are currently taking oral estrogen, treatment 
with the Climara® system can be initiated 1 week after 
withdrawal of oral therapy or sooner if symptoms reappear 
in less than 1 week. . 
Therapeutic Regimen 
Therapy with the Climara® system is usually administered 
on a cyclic schedule (e.g., 3 weeks of therapy followed by 1 
week without) especially in women with an intact uterus, 
who are not using concomitant progestin therapy. 

HOW SUPPLIED 
Climara® (estradiol transdermal system), 0.05 mg/ 
day-each 12.5 sq cm system contains 3.9 mg of estradiol 

USP ........................................................ , NDC 50419-451-04 
Individual Carton of 4 systems 
Shelf Pack Carton of 6 Individual Cartons of 4 systems 

Climara® (estradiol transdermal system), 0.1 mg/day-each 
25.0 sq cm system contains 7.8 mg of estradiol 

USP ......................................................... NDC 50419452-04 
Individual Carton of 4 systems 
Shelf Pack Carton of 6 Individual Cartons of 4 systems 

Do not store above 86"F (30"C). Do not store unpouched. Ap­
ply immediately upon removal from the protective pouch. 
CAUTION: Federal law prohibits dispensing without pre­
scription. 
Manufactured for Berlex Laboratories, Wayne, NJ 07470 
Manufactured by 3M Pharmaceuticals, St. Paul, MN 55144 

INFORMATION FOR THE PATIENT 
INTRODUCTION 

The Climara ® system that your doctor has prescribed for 
you releases small amounts of estradiol through the skin in a 
continuous way. Estra,diol is the same hormone that your 
ovaries produce abundantly before menopause. The dose of 
estradiol you require will depend upon your individual re­
sponse. The dose is adjusted by the size of the Climara ® 
system used; the systems are available in two sizes. 
This leaflet describes when and how to use estroge.ns, and the 
risks and benefits of estrogen treatment. 
Estrogens have important benefits but also some risks. You 
must decide, with your doctor, whether the risks to you of 
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·estrogen use are acceptable because of their benefits. If you 
Use estrogens, check with your doctor to be sure you 'are us-, 

lng the lowest possible dose that works, and that you don't 
use them longer than necessary. How long you need to use 
estrogens will depend on the reason for use. 

1. ESTROGENS INCREASE THE RISK OF CANCER 
. OF THE UTERUS IN WOMEN WHO HAVE HAD 
, THEIR MENOPAUSE ("CHANGE OF LIFE"). 
'Ifyou use any estrogen-eontaining drug, it is important' 
to visit your doctor regularly and report any unusual 
vaginal bleeding right away. Vaginal bleeding after .' 
menopause may be a warning sign of uterine cancer. 
Your doctor should evaluate any unusual vaginal bleed­
ing to find out the cause. 
2. ESTROGENS SHOULD NOT BE USED DURING 
PREGNANCY. 
Estrogens do. not prevent miscarriage (spontaneous 
abortion) and are not needed in the days following 
childbirth. If you take estrogens during pregnancy, your 
unborn child has a greater than usual chance of having 
birth defects. The risk of developing these defects is 
small, but clearly larger than the risk in children whose 
mothers did not take estrogens during pregnancy. These 
birth defects may affect the baby's urinary system and 
sex organs. Daughters born to mothers who took DES 
(an estrogen drug) have a higher than usual chance of 
developing cancer of the vagina or cervix when they 
become teenagers or young adults. Sons may have ·a 
higher than usual chance of developing cancer o( the 

. testicles when they become teenagers or young adults. 

INFORMATION ABOUT ClIMARA® 
How The Climara® System Works 
The Glimara® system contains 17/3-estradiol. When applied 
to the skin as directed below, the Climara® system releases 
17/3-estradiol, which flows through the skin into the blood­
stream. 
How and Where to Apply the Climara® System 
Each Climara® system is individually sealed in a protective 
pouch. Tear open this pouch at the indentation (do not use 
scissors) and remove the system. 

A protective liner covers the adhesive side of the system­
the side that will be placed against your skin. This liner must 
be iemoved before applying the system. Remove the protec­
tive liner and discard it. Try to avoid touching the adhesive. 
Apply the adhesive side of the system to a clean, dry lirea of 
the skin on the abdomen: Do not apply the Climara® system 
to Your breasts. The sites of application must be rotated, with 
an interval of at least 1 week allowed between applications to 
a particul;ir site. The area selected should not be oily, dam~ 
aged, or irritated. Avoid the waistline, since tight clothing 
may rub and remove the system. Apply the system immedi­
ately after opening the pouch and removing the protective / 
liner. Press the system firmly in place with the fingers for 
about 10 seconds, making sure there is a good contaCt; 
especially around the edges. . 

The Climara® system should be worn continuously for one 
week. You may wish to experiment with different locations 
when applying a new system, to find ones that are most com­
fortable for you and where clothing will not rub on the 
system. 
When to Apply the Climara® System 
The Climara® system should be changed once weekly. 
When changing the system, remove the used Climara® sy& 
tern and discard it. Any adhesive that might remain on your 
skin can be easily rubbed off. Then place the new Climara® 
system On a different skin site. (The same skin site should not 
be used again for at least 1 week after removal of the system). 
Contact with water when you are bathing, swimming, or 
showering will not affect the system. In the unlikely event 
that a system shQuld fall off, a new system should be applied 
for the remainder of the 7-day dosing interval. 

. USES OF ESTROGEN 
(Not every estrogen drug is approved for every use listed in 
this section. If you want to know which of these possible useS 

. are approved for the medicine prescribed for you, ask your 
doctor or pharmacist to show you the professional Iabeling. 
You can also look up the specific estrogen product in a book 

called the "Physician's Desk Reference", which is available 
in many book stores and public libraries. Generic drugs 
carry virtually the same labeling information as their brand 
name versions.) 
• To reduce moderate or severe menopausal symptoms. 

Estr9gens are hormones made by the ovaries of normal 
women. Be.tween ages 45 and 55, the ovaries normally stop 
making estrogens. This leads to a drop in body estrogen 
levels which causes the "change of life" or menopause (the 
end of monthly menstrual periods). If both ovaries are 
removed during an operation before natural menopause 
takes place, the sudden drop in estr<>gen -levels causes 
usurgical menopause". 
When the estrogen levels begin dropping, some women 
develop very uncomfortable symptoms, such as feelings of 
warmth in the face, neck, and chest, or sudden intense 
episodes of heat and sweating ("hot flashes" or "hot 
flushes"). Using estrogen drugs can help the body adjust to 
lower estrogen levels and reduce these symptoms. Most 
women have only mild menopausal symptoms or none at 
all and do not need to use estrogen drugs for these symp­
toms. Others may need to take estrogens for a few months 
while ·their bodies adjust to lower estr<>gen levels. The 
majority of women do not need estrogen replacement for 
longer than six months for these symptoms. 

.• To treat vulval and vaginal atrophy (itching, burning, dry­
ness in or around the vagina, difficulty or burning on 
urination) associated with menopause. 

• To treat certain conditions in which a young woman's 
ovaries do not produce enough estrogen naturally. 

• To treat certain tYpes of abnormal vaginal bleeding due to 
hormonal imbalance wilen your doctor has found no 
serious cause of the bleeding. 

• To treat certain cancers in special situations, in men and 
women. 

• To prevent thinning of bones. 
Osteoporosis is a thinning of the bones that makes them 
weaker and allows them to break more easily. The bones of 
the spine, wrists and hips break most often in osteoporosis; 
Both men and women start to lose bone mass after about 
age 40, but women lose bone mass faster after the meno­
pause. Using estrogens after the menopause slows down 
bone thinning and may prevent bones from breaking. Life,­
long adequate calcium intake, either in the diet (such as 
dairy products) or by calcium supplements (to reach a total 
daily intake of 1000 milligrams per day before menopause 
or 1500 milligrams per day after menopause), may help to 
prevent osteoporosis. Regular weight-bearing exercise 
(like walking and running for an hour, two or three times 
a week) may also help to prevent osteoporosis. Before you 
change your calcium intake or exercise habits, it is impor­
tant to discuss these lifestyle changes with your doctor to 
find out if they are safe for you. 
Since estrogen use has some risks, only women who are 
likely to develop osteoporosis should use estrogens for pre,­
vention. Women who are likely to develop osteoporosis 
often have .the following characteristics: white or Asian 
race, slim, cigarette smokers, and a family history of osteo­
porosis in a mother, sister, or aunt. Women who have rela, 
tively early menopause, often because their ovaries were 
.removed during an operation ("surgical menopause"), are 
more likely to develop osteoporosis than women whose 
menopause happens at the average age. 

WHO SHOULD NOT USE ESTROGENS 
Estrogens should not be used: 
• During pregnancy (see Boxed Warning). 

If you think you may be pregnant, do not use any form of 
estrogen-eontaining drug. Using estrogens while you are 
pregnant may cause .. your unborn child to have birth 
defects. Estrogens do not prevent miscarriage. 

• If you have unusual vaginal bleeding which has n.ot been 
evaluated by your doctor (see Boxed Warning). 
Unusual vaginal bleeding can be a warning sign of cancer 

. of the uterus, especially if it happens after menopause. 
Your doctor must find out the cause ofthe bleeding so that . 
he or she can recommend the proper treatment. Taking 
estr<>gens without visiting your doctor can cause you. seri­
ous harm if your vaginal bleeding is caused by cancer of 
the uterus. 

• If you have had cancer. 
Since estrogens increase the risk of certain types of cancer, 
you should not use estrogens if you have ever had cancer of 
the breast or uterus, unless your doctor recommends that 
the drug may help in the cancer treatment. (For certain 
patients with breast or prostate cancer, estrogens may 
help), 

• If you have any circulation problems. 
. Estrogen drugs should not be used except in unusually 
special situations in which your doctor judges that you 
need estrogen therapy so much that the risks are accept­
able. Men and women with abnormal blood clotting condie 
tions should avoid estrogen use (see Dangers of Estrogens, 
below). 

• When they do not work. 
During menopause, some women develop nervous syrilp­
toms or depression. Estrogens do not relieve these symp-

PRODUCT INFORMATION/643 

toms. You may have heard that taking estrogens for years 
after menopause will keep your skin soft and supple and 
keep you feeling young. There is no evidence for these 
claims and such long-term estrogen use may have serious 
risks. 

• After childbirth or when breastfeeding a baby. 
Estrogens should not be used to try to stop the breastS 
from filling with milk after a baby is born. Such treatment 
may increase the risk of developing blood clots (see 
Dangers of Estrogens, below). 
If you are breastfeeding, you should avoid using any drugs 
because many drugs pass through to the baby in the milk. 
While nursing a baby, you should take drugs only on the 
advice of your health care provider. 

DANGERS OF ESTROGENS 
• Cancer of the uterus. 

Your risk of developing cancer of the uterus gets higher 
the longer you use estrogens and the larger doses you use. 
One study showed that after women stop taking estrogens, 
this higher cancer risk quickly returns to the usual level of 
risk (as if you had never used estrogen therapy). Three 
other studies showed that ~he cancer risk stayed high for 8 
to more than 15 years after stopping estrogen treatment. 
Because of this risk. IT IS IMPORT ANT TO TAKE THE 
LOWEST DOSE THAT WORKS AND TO TAKE IT ONLY 
AS LONG AS YOU NEED IT. 

. Using progestin therapy together with estrogen th~rapy 
may reduce the higher risk of uterine cancer related to 
estrogen use (but see Other Information, below.) 
If you have had your uterus removed (total hysterectomy), 
there is no danger of developing cancer of the uterus. . 

• Cancer of the breast. 
Most studies have not shown a higher risk of breast cancer 
in women who have ever used estrogens. However, some 
studies have reported that breast cancer developed more 
often (up to twice the usual rate) in women who used estrO­
gens for long periods of time (especially more than 10 
years), or who used higher doses for shorter time periods. 
Regular breast examinations by a health professional and 
monthly self-examination are recommended for all 
women. 

• Gallbladder disease. 
Women who use estrogens after menopause are more 
likely to develop gallbladder disease needing surgery than 
women who do not use estrogens. 

• Abnormal blood clotting. 
Taking estrogens may cause changes in your blood clotting 
system. These changes allow the blood to clot more easily, 
possibly allowing clots to form in your bloodstream. If 
blood clots do form in your bloodstream, they can cut off 
the blood supply to vital organs, causing serious problems. 
These problems may include a ,stroke (by cutting off blood 
to the brain), a heart attack (by cutting off blood to the 
heart), a pulmonary embolus (by cutting off blood to the 
lungs), or other problems. Any of these conditions may 
cause death or serious long-term disability. However, most 
studies of low dose estrogen usage by women do not show 

: an increased risk of these complications. 
SIDE EFFECTS 
In addition to the risks listed above, the following side effects 
have been reported with estrogen use: 
-Nausea and vomiting. 
-Breast tenderness or enlargement. 
-Enlargement of benign tumors ("fibroids") of the uteru~. 
-Retention of excess fluid. This may make some conditions . 

worsen, such as asthma, epilepsy, migraine, heart disease, 
or kidney disease. 

-A spotty darkening of the skin, particularly on the face. 
REDUCING RISK OF ESTROGEN USE 
If you use estrogens, you can reduce your risks by doing these 
things: . 
• See your doctor regularly. 

While you are using estrogens, it is important to visit your 
doctor at least once a year for a check-up. If you develop 
vaginal bleeding while taking estrogens, you may need 
further evaluation. If members of your family have had 
breast cancer or if you have ever had breast lumps or an 
abnormal mammogram (breast x-ray), you may need to 
have more frequent breast examinations. . 

• Reassess your need for estrogens. 
You and your doctor should reevaluate whether or not you 
still need estrogens at least every six months. 

Continued on next page 

Information on the Berlex products appearing here is baSed 
on the most clirrent information available at the time of 
publication closing. Further information for these and other 
products may be obtained from the Medical Affairs 
Department; Berlex Laboratories, 300 Fairfield Road, 
Wayne, New Jersey 07470, 1-800-888-2407. Information 
on Betaseron and Fludara may be obtained from Berlex 
laboratories, 15049 San Pablo . Avenue, Richmond, 
California 94804-0016,1-800-888-4112. 

Consult 1997 supplements 'and future editions for revisions 
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• Be alert for signs of trouble. 
If any of these warning signals (or any other unusual 
symptoms) happen while you are using estrogens, call 
your doctor immediately: . 
Abnormal bleeding from the vagina (possible uterine 
cancer) 
Pains in the calves or chest, sudden shortness of breath, or 
·coughing blood (possible clot in the legs, heart,or lungs) 
Severe headache or vomiting, dizziness, faintness, changes 
In vision or speech, weakness or numbness of an arm or leg 
(possible clot in the brain or eye) 
Breast lumps (possible breast cancer; ask your doctor or 
health professional to show you how to examine your 
breasts monthly) . 
Yellowing of the skin or eyes (possible liver problem) 
Pain. swelling, or tenderness in the abdomen (possible 
gallbladder problem) 

OTHER INFORMA nON 
1. Estrogens increase the risk.of developing a condition (en­
dometrial hyperplasia) that may lead to cancer of the lining 
of the uterus. Taking progestins, another hormone drllg, 
with estrogens lowers the risk of developing this condition. 
Therefore. if your uterus has·not been removed, your doctors 
may prescribe a progestin fOF you to take together with your 
estrogen. 
You should know. however. that taking estrogens with pr9-
gestins may have additional risks. These include: 
-unhealthy effects on blood fats (especially a lowering of 

HDL blood cholesterol. the "good" blood fat which protects 
against heart disease); 

~unhealthy effects on blood sugar (which might make a 
diabetic condition worse); and . 

-Ii possible further increase in breast cancer risk which 
may be associated with long-term estrogen use. 

Some research has shown that estrogens taken without 
progestins may protect women against developing heart 

disease. However. this is not certain. The protection shown 
may have been caUsed by the characteristics of the estrogen­
treated··women. and not by the estrogen treatment itself. In 
·general;'treated women were slimmer, more physically ac­
tive, ariil!\ve'fe'less likely to have diabetes than the untreated 
women>Tfiese characteristics are known to protect against 
heart disease. 
You are cautioned to discuss very carefully with your doctor or 
health care provider all the possible risks and benefits of long­
term estrogen and progestin treatment as they affect you 
personally. 
2. Your doctor has prescribed this drug for you and you 
alone. Do not give the drug to anyone else. 
3.If you will be taking calcium supplements as part of the 
treatment to help prevent osteoporosis, check with your doc­
tor about how much to take. 
4. Keep this and all drugs out of the reach of children. In case 
of overdose, call your doctor, hospital or poison control cen­
tei immediately. 
5. This leaflet provides a summary of the most important 
-information about estrogens. If you want more information, 
ask·your. doctor or pharmacist to show you the professional 
labeling. The professional labeling is also published in a book 
called the "Physicians' Desk .Reference," which is available 

. in book stores and public libraries. Generic drugs carry virtu­
ally the same labeling information as their brand name ver­
sions. 
Do not store above 86"F (30'C). Do not store unpouched. Ap­
ply immediately upon removal from the protective pouch. 
CAUTION: Federal law prohibits dispensing without pre­
·scription. 
Manufactured for Berlex Laboratories, Wayne, NJ 07470 
Manufactured by 3M Pharmaceuticals, St. Paul, MN 55144 
© 1995, Berlex Laboratories. 
All Rights Reserved. 
617201 
617300 
BERLEX LABORATORIES, 
WAYNE, NJ 07470 

January 1995 
January 1995 
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QUiNAGLUTE 
DURA-TABS® TABLETS 
[kwln fuh·gloot 1 
(BRAND OF QUINIDINE GLUCONATE 
EXTENDED-RELEASE TABLETS. USP) 

DEsCRIPTION 
Qui~idine is an antimalarial schizonticide and an antiar­
rhytpmic agent with Class Ia .activity; it is the d-isomer of 
qu.ini~e, and its molecular weight is 324.43. Quinidine gl uco­
nate IS the gluconate salt of quinidine; its chemical name is 
cinchonan-9-oI, 6'-methoxy-, (9S)-, mono-D-gluconate; its 
structural formula is: 

H 

• roOH 
HCOH 

HOCH 
H¢OH 
HCOH 

I 
CH;PH 

Its empirical formula isC:roH24N202,C6~1207; and its molec­
ular weight is 520.58, of which 62.3% is quinidine base. 
Each QUINAGLUTE DURA-TABS® tablet contains 324 mg 
of quinidine gluconate (202 mg of quinidine base) in a matrix 
to provide extended-release; the inactive ingredients include 
confectioner's sugar, magnesium stearate, I!orn ~tarch and 
other ingredients. Meets USP Drug Release Test 4. 

CIJNICAL PHARMACOLOGY 
Pharmacokinetics alJd Metabolism: 
The absolute bioavailability of quinidine from QUINAG­
LUTE® is 70-80%. Relative to a solution of quinidine sul­
fate, the bioavailability of quinidine from QUINAGLUTE® 
is reported to be 1.03; The less-than-complete bioavailability 
is thought to be due to first-pass·lllimination by the liver. 
Peak serum levels generally appear 3-5 hours after dosing; 
when the drug is· taken with food, absorption is increased in 
both rate (27%) and extent (17%) .. The rate and extent of 
absorption of quinidine from QUINAGLUTE® are.not sig­
nificantly affected by the coadministration of an.alumilllim- . 
hydroxide antacid. 
The volume of distribution of quinidine is 2-3 L/kg. in 
healthy young adults, but this may bereduced to as little as 
0.5 L/kg in patients with congestive heart failure, or in­
creased to 3-5 Llkg in patients with cirrhOsis of the liver. At 
concentrations of 2-5 mg/L (6.5-16.2 p.moIlL), the fraction of 
quinidine bound to plasma proteins (mainly to a I-acid glyco­
protein and to. albumin) is 8O-S8% in adults and older chil­
dren, but it is lower in pregnant women, and in infants and 
neonates it may be as low as 50-70%. Because araoid glyco­
protein levels are increased in response to stress, serum lev­
els of total quinidine may be .greatly increased in settings 
such as acute myocardial infarction,even though the serum 
content of unbound (active) drug may remain normal. Pro­
tein binding is also increased in chronic renal frulure, but 
binding abruptly descends toward or below· ·normal when 
heparin is administered for· hemodialysis. 
Quillidine clearance typically proceeds at 3-5 mllmin/kg in 
adultS, but clearance in children may be twice or three times 
as rapid. The elimination half-life is 6--8 hours in adults and 
3-4.hours in children. Quinidine clearance is unaffected by 
hepiltic cirrhosis, so the increased volume of distribution 
seen in cirrhosis leads to a proportionate increase in the 
elimination half-life. 
Most quinidine is eliminated hepatically via the. action of 
cytochrome P450IIIA4; there are several different hydroxyl­
ated metabolites, and some of these have antiarrhythinic 
activity. 
The most important of quinidine's metabolites is 3-hydroxy­
quinidine (3HQ), serum levels of which can approach those of 
quinidi.ne in patients receiving conventional doses of QUI­
NAGLUTE®. The volume of distribution of 3HQ appears to 
be larger than that of quinidine, and the elimination half-life 

'of 3HQ is about 12 hours. 
As measured by antiarrhythmic effects on animals, byQTc 
prolongation in human volunteers, or by various in vitro 
techniques, 3HQ has at least half the antiarrhythmic activ­
ity. of the parent compound; so it may be responsible for a 
sui:>stantial fraction of the effect of QUINAGLUTE® . in 
chronic use. 
When the urine pH is less than 7, about 20% of administered 
quinidine appears unchanged in the. urine, but this fraction 
drops to as little as 5% when the urine is more alkaline. Re­
nal clearance involves both glomerular filtration and active 
tubular secretion, moderated by (pH-dependent) tubular 
reabsorption. The net renal clearance is about 1 ml/min/kg 
in healthy adults. 
When renal· function is taken into account, quinidine 
clearance is apparently independent of patient age, 
Assays of serum quinidine levels are widely available, but 
the results of modern assays· may not be consistent,with re­
sults cited in the older medical literature. The serum levels 
of quinidine cited in this package insert are those derived 
from specific assays, using either benzene extraction or (pref­
erably) reverse-phase high-pressure liquid cJ.iromatography. 
In matched samples, older assays might unpredictably have 
given results that were as much as two·or three times higher. 
A. typical "therapeutic" concentration range is 2-6 mg/L 
(6;~18.5 p.moI/L). 
·Mechanisms of action 
In patients with malaria, quinidine acts primarily as an in­
traerythrocytic schizonticide, with little effect upon sporo­
zites or upon pre-erythrocytic parasites. Quinidine is game­
tocidal to Plasmodium vivax and P. malariae, but not to P. 
falciparum. . 

• nformation will be superseded by supplements and SUbsequent editions 

In cardiac muscle and in Purkinje fibers, quinidine de, 
presses the rapid inward depolarizing sodium . current; 
thereby slowing. phase-O depolarization and reducing th.e 
amplitude of the action potential without affecting the rest 
ing potential. In normal Purkinje fibers, it reduces the slope 
of phase-4 depolarization, shifting the threshold voltage uI>.­
ward toward zero. The result is slowed conduction and re­
duced automaticity in all parts of the heart, with increase of 
the effective refractory period relative to the duration of the 
action potential in the atria, ventricles, and Purkinje ti& 
sues. Quinidine also raises the fibrillation thresholds of the 
atria and ventricles, and it raises the ventricular defibrilla_ 
tion threshold as well. Quinidine'S actions fall into Class Li 
in the Vaughn-Williams· classification. . 
By slowing conduction and prolonging the effective refrac­
tory period, quinidine can interrupt or prevent reentrant 
arrhythmias and arrhythmias due to increased .automatic­
ity, including atrial flutter, atrial fibrillation, and paroxJS' 
mal supraventricular tachycardia.· . 
In patients with sick sinus syndrome, quinidine can cause· 
marked sinus node depression and bradycardia .. In most 
patients, however, use of quinidine is associated with an 
increase in the sinus rate, 
Like other antiarrhythmic drugs with Class Ia activity,quin­
idine prolongs the QT interval in a dose-related fashion. This' 
may lead to increased ventricular automaticity and polymor' 
phic ventricular tachycardias, including torsades de paintes 
(see Warnings). • 
In addition, quinidine has anticholinergic activity, it haS 
negative inotropic activity, and it acts peripherally as 811 
a-adrenergic antagonist (that is, as a vasodilator). 

CUNICAL EFFECTS 
Main.tenance of sinus rhythm after conversion from atrial 
fibrillation: In six clinical trials (published between 1970 
and 1984) wit/! a total of 808 patients, quinidine (418 pa­
tlllnts) was compared to non treatment (258 patients) or pla­
cebo (132 patients) for the maintenance of sinus rhythm af­
ter cardioversion from chronic atrial fibrillation. Quinidine 
was consistently more efficacious in mruntaining sinus 
r,hythm, but a meta-analysis found that mortality in the 
quinidine-exposed patients (2.9%) was significantly greater 
than mortality in the patients who had not been treated with 
active drug (0.8%). Suppression of atrial fibrillation with 
quinidine has theoretical patient benefits (e.g., improved 
exercise tolerance; reduction in hospitalization for cardioV:­
ersion; lack of arrhythmia-related palpitations, dyspnea and 
chest pain; reduced incidence of systemic embolism and/or 
stroke), but these benefits have never been demonstrated in 
clinical trials. Some of these benefits (e.g., reduction in 
stroke incidence) may be achievable by other means (antico­
agulation). 
By slowing the atrial rate in atrial flutterlfibrillation, quini­
dine can decrease the degree of atrioventricular block and 
can cause an increase, sometimes marked, in the rate at 
which supraventricular impulses are successfully conducted 
by the atrioventricular node, with the resultant paradoxical 
illcrease in ventricular rate (see Warnings). 
No,;;/ife-threatening ventricular arrhythmias: In studies of 
patients with a variety of ventricular arrhythmias (mrunly 
fr'equimt ventricular premature beats and non-sustained 
vehtricular tachycardia, quinidine (total n =502) has been 
c()mpared with flecainide (n= 141), meiciletine (n = 246), pro­
plifenone (n=53), and tocainide (n=67). In each of these 
studies, the mortality in the quinidine group was numeri­
cally greater than the mortality in the comparator group. 
When the studies were combined in a meta-analysis quini­
dine was associated with a statistically significant threefold 
relative risk of death, 
At therapeutic doses, quinidine'S only consistent effect upon 
the sUrface electrocardiogram is an increase in the QT inter­
val. This prolongation can be monitored as a guide to safety, 
and it may provide better quidance than serum drug levels 
(see Warnings). 

INDICATIONS AND USAGE 
(;onversion of atrial fibrillation/flutter: In patients with 
symptomatic atrial fibrillation/flutter whose symptoms are 
not adequately controlled by measures that reduce the rate 
of ventricular response, QUINAGLUTE® is indil!8ted as a 
means of restoring normal sinus rhythm. If this use of QUI­
NAGLUTE® does not restore sinus rhythm within a reason­
able time (see Dosage and Administration), then QUINAG­
LUTE® should be discontinued. 
Reduction of frequency of relapse into atrial fibrillation/ 
flutter: Chronic therapy with QUINAGLUTE® .is indi­
cated for some patients at high risk of symptomatic atrial 
fibrillation/flutter, generally patients who have had previ­
ous episodes of atrial fibrillation/flutter that were so fre­
quent and poorly tolerated as to outweigh, in the judgment 
of the physician and the patient, the risks of prophylactic 
therapy-with QUINAGLUTE®. The increased risk of death 
should specifically be considered, QUINAGLUTE® should 
be used only after alternative measures (e.g., use oLother 
drugs·to control the ventricular rate) have been found to be 
inadequate . 
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Catapres-ITS®-1 (clonidine) 
Catapres-ITS®-2 (clonidine) 
Catapres-ITS®-3 (clonidine) 

Programmed Delivery 
Clonidine in vivo 

. Per Day Over 1 Week 

0.1 mg 
0.2 mg 
0.3 mg 

from 2 months prior to mating. Increased resorptions were 
not associated with treatment at the same or at higher dose 
levels (up to 3 times the oral MRDHD) when the dams were 
treated on gestation days 6-15. Increases in resorption were 
observed at much higher dose levels (40 times the oral 
MRDHD on a mg/kg basis; 4 to 8 times the MRDHD on a mgt 
m2 basis) in mice and rats treated on gestation days 1-14 
(lowest dose employed in the study was 500 meg/kg). 
No adequate, well-controlled studies have been conducted in 
pregnant women. Because animal reproduction studies are 
not always predictive of human response, this drug should be 
used during pregnancy only if clearly needed. 
Nursing Mothers: As clonidine hydrochloride is excreted in 
human milk, caution should be exercised when CATAPRES 
(clonidine hydrochloride USP) is administered to a nursing 
woman. 
Pediatric Use: Safety and effectiveness in pediatric patients 
below the age of twelve have not been established (See Warn­
ings on Withdrawal). 

ADVERSE REACTIONS 
Most adverse effects are mild and tend to diminish with con­
tinued therapy. The most frequent (which appear to be dose­
related) are dry mouth, occurring in about 40 of 100 patients; 
drowsiness, about 33 in 100; dizziness, about 16 in 100; consti­
pation and sedation, each about 10 in 100. 
The following less frequent adverse experiences have also 
been reported in patients receiving CATAPRES,(clonidine 
·hydrochloride USP), but in many cases patients were receiv­
ing concomitant medication and a causal relationship has 
not been established. 
Body as a Whole: Weakness, about 10 in 100 patients; fa­
tigue, about 4 in 100; headache and withdrawal syndrome 
each about 1 in 100. Also reported were pallor; a weakly posi­
tive Coombs' test; increased sensitivity to alcohol; and fever. 
Cardiovascular: Orthostatic symptoms, about 3 in 100 pa· 
tients; palpitations and tachycardia, and bradycardia, each 
about 5 in 1000. Syncope, Raynaud's phenomenon, conges· 
tive heart failure, and electrocardiographic abnormalities 
(i.e. sinus node arrest, functional bradycardia, high degree 
AV block and arrhythmias) have been reported rarely. Rare 
cases of sinus bradycardia and atrioventricular block have 
been reported, both with and without the use of concomitant 
digitalis. 
Central Nervous System: Nervousness and agitation, about 
3 in 100 patients, mental depression, about 1 in 100 and in· 
somnia, about 5 in 1000. Other behavioral changes, vivid 
dreams or nightmares, restlessness. anxiety, visual and audi· 
tory hallucinations and delirium have rarely been reported. 
Dermatological: Rash, about 1 in 100 patients; pruritus, 
about 7 in 1000; hives, angioneurotic edema and urticaria, 
about 5 in 1000; alopecia, about 2 in 1000. 
Gastrointestinal: Nausea and vomiting, about 5 in 100 pa· 
tients; anorexia and malaise, each about 1 in 100; mild tran· 
sient abnormalities in liver function tests, about 1 in 100; 
hepatitis, parotitis, constipation, pseudo-obstruction, and 
abdominal pain, rarely. 
Genitourinary: Decreased sexual activity. impotence and 
loss of libido, about 3 in 100 patients; nocturia, about 1 in 
100; difficulty in micturition, about 2 in 1000; urinary reten· 
tion, about 1 in 1000. 
Hemotologic: Thrombocytopenia, rarely. 
Metabolic Weight gain, about 1 in 100 patients; gynecomas· 
tia, about 1 in 1000; transient elevation of blood glucose or 
serum creatine phosphokinase, rarely. 
Musculoskeletal-Muscle or joint pain, about 6 in 1000 and 
leg cramps, about 3 in 1000. 
Oro-otolaryngeal: Dryness of the nasal mucosa was re.­
ported. 
Ophthalmological: Dryness of the eyes, burning of the eyes 
and blurred vision were reported. 

OVERDOSAGE 
Hypertension may develop early and may be followed by 
hypotension, bradycardia, respiratory depression, hypother· 
mia, drowsiness, decreased or absent reflexes,. weakness, 
irritability and miosis. The frequency of CNS depression 
may be higher in children than adults. Large overdoses may 
result in reversible cardiac conduction defects or dysr· 
hythmias, apnea, coma and seizures. Signs and symptoms of 
overdose generally Occur within 30 minutes to two hours 
after exposure. As little as 0.1 mg of clonidine has produced 
signs of toxicity in children. 
There is no specific antidote for c10nidine overdose. Cloni· 
dine overdosage may result in the rapid development ofCNS 
4epression; therefore, induction <;>f vomiting with ipecac 

Clonidine 
Content Size Code 

2.5 mg 3.5 cm2 BI-31 
5.0 mg 7.0 cm2 BI-32 
7.5 mg 10.5 cm2 BI-33 

syrup is not recommended. Gastric lavage may be indicated 
following recent and/or large ingestions. Administration of 
activated charcoal and/or a cathartic may be beneficial. Sup­
portive care may include atropine sulfate for bradycardia, 
intravenous fluids and/or vasopressor agents for hypoten· 
sion and vasodilators for hypertension. Naloxone may be a 
useful adjunct for the management of c1onidine-induced 
respiratory depression, hypotension and/or coma; blood 
pressure should be monitored since the administration of 
naloxone has occasionally resulted in paradoxical hyperten· 
sion. Tolazoline administration has yielded inconsistent 
results and is not recommended as first-line therapy. Dialy· 
sis is not likely to significantly enhance the elimination of 
clonidine. 
The largest overdose reported to date involved a 28-year old 
male who ingested 100 mg of c10nidine hydrochloride pow· 
der. This patient developed hypertension followed by hypo­
tension, bradycardia. apnea, hallucinations, semicoma, and 
premature ventricular contractions. The patient fully recov· 
ered after intensive treatment. Plasma c10nidine levels were 
60 ng/ml after 1 hour, 190 ng/ml after 1.5 hours, 370 ng/ml 
after 2 hours, and 120 ng/ml after 5.5 and 6.5 hours. In mice 
and rats, the oral LD50 of c10nidine is 206 and 465 mg/kg, 
respectively. 

DOSAGE AND ADMINISTRATION 
Adults: The dose of Catapres® (c1onidine hydrochloride 
USP) must be adjusted according to the patient's indivjdual 
blood pressure response. The following is a general guide to 
its administration. 
Initial Dose: 0.1 mg tablet twice daily (morning and bed· 
time). Elderly patients may benefit from a lower initial dose. 
Maintenance Dose: Further increments of 0.1 mg per day, 
may be made at weekly intervals if necessary until the de· 
sired response is achieved. Taking the larger portion of the 
oral daily dose at bedtime may minimize transient adjust· 
ment effects of dry mouth and drowsiness. The therapeutic 
doses most commonly employed have ranged from 0.2 mg to 
0.6 mg per day given in divided doses. Studies have indicated 
that 2.4 mg is the maximum effective daily dose, but doses as 
high as this have rarely been employed. 
Renal Impairment: Dosage must be adjusted according to 
the degree of impairment, and patients should be carefully 
monitored. Since only a minimal amount of c10nidine is re­
moved during routine hemodialysis, there is no need to give 
supplemental c10nidine following dialysis. 

HOWSUPPUED 
Catapres® (c1onidine hydrochloride USP) is supplied in tab­
lets containing 0.1 mg, 0.2 mg or 0.3 mg of c10nidine hydro­
chloride. 

[See table above.] 

Store below 86"F (30'C). 
Dispense in tight, Iight·resistant container. 
Caution: Federal law prohibits dispensing without prescrip­
tion. 

Bottle of 1000 Unit Dose 100 
NDC0597.()(J()6.1O NDC0597-OOO6-61 
NDC0597-OOO7-10 NDC0597-OOO7-61 
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CATAPRES.TTS® 
(clonidine, 
Transdermal Therapeutic 
System 
Catapres-TTS .1 
Catapres-TTS -2 
eatapres-TTS -3 
(clonidine, 

ProgramrJ.Ied delivery in vivo of 0.1. 0.2 or 0.3 mg clonidine 
per'day, for one week. 
Ptescribing Information 

DESCRIPTION 
CATAPRES-TTS (c1onidine) is a transdermal system provid· 
ing continuous systemic delivery of c10nidine for 7 days at an 
approximately constant rate. Clonidine is a centrally acting 
a1pha·agonist hypotensive agent. It is an imidazoline deriva· 
tive with the chemical name 2, 6-dichloro-N.2-
imidazolidinylidenebenzenamine and has the following 
chemical structure: 
[See chemical structure at top of next column.] 
System Structure and Components: CATAPRES-TTS is a 
multilayered film, 0.2 mm thick, containing c10nidine as the 
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Mol. Wt. 266.56 

active agent. The system areas are 3.5 cm2 (CATAPRES­
TTS-lJ, 7.0 cm2 (CATAPRES-TTS-2) and 10.5 cm2 

(CATAPRES-TTS-3) and the amount of drug released is di· 
rectly proportional to the area (see Release Rate Concept). 
The composition per .unit area is the same for all three doses. 
Proceeding from the visible surface towards the surface at­
tached to the skin, there are four consecutive layers 1) a 
backing layer of pigmented polyester film; 2) a drug reservoir 
of clonidine, mineral oil, polyisobutylene, and colloiidal sili· 
con dioxide; 3) a microporous polypropylene membrane that 
controls the rate of delivery of c10nidine from the system to 
the skin surface; 4) an adhesive formulation of clonidine, 
mineral oil, polyisobutylene, and colloidal silicon dioxide. 
Prior to use, a protective slit release liner of polyester that 
covers the adhesive layer is removed. . 
Corss-section of the sytsem: 

Backing 
Drug ReservOir 

Control Membrane 
AdheSive 

I Slit Release liner I 

Release Rate Concept: CATAPRES-ITS is programmed to 
release c10nidine at an approximately constant rate for 7 
days. The energy for drug release is derived from the concen· 
tration gradient ·existing between a saturated solution of 
drug in the system and the much lower concentration pre' 
vailing in the skin. Clonidine flows in the direction of the 
lower concentration at a constant rate, limited by the rate· 
controllinlf .membrane, so long as a saturated solution is 
maintained in the drug reservoir. 
Following system application to intact skin, c10nidine in the 
adhesive layer staurates the skin site below the system. 
Clonidine from the drug reservoir then begins to flow 
through the rate-controlling membrane and the adhesive 
layer of the system into the systemic circulation via the cap­
illaries beneath the skin. Therapeutic plasma c10nidine lev· 
els are achieved 2 to 3 days after initial application of 
CATAPRES-TTS. 
The 3.5, 7.0, and 10.5 cm2 systems deliver 0.1, 0.2, and 0.3 mg 
of c10nidine per day, respectively. To ensure constant release 
of drug for 7 days, the total drug content of the system is 
higher than the total amount of drug delivered. Application 
of a new system to a fresh skin site at weekly intervals con· 
tinuously maintains therapeutic plasma concentrations of 
c1onidine. If the CATAPRES-ITS is removed and not re­
placed with a new system, therapeutic plasma c10nidine lev· 
els will persist for about 8 hours and then decline slowly over 
several days. Over this time period, blood pressure returns 
gradually to pretreatment levels. 

CUNICAL PHARMACOLOGY 

Clonidine stimulates alpha·adrenoreceptors in the brain 
stem. This action results in reduced sympathetic outflow 
from the central nervous system and in decreases in periph· 
eral resistance, renal vascular resistance, heart rate, and 
blood pressure. Renal blood flow and glomerular filtration 
rate remain essentially unchanged. Normal postural re­
flexes are intant; therefore, orthostatic symptoms are mild 
and infrequent. 
Acute studies with c10nidine hydrochloride in humans have 
demonstrated a moderate reduction (15-20%) of cardiac out­
put in the supine position with no change in peripheral resis­
tance, at a 45'tiIt there is a smaller reduction in cardiac out­
put and a decrease of peripheral resistance. 
During long·term therapy, cardiac output tends to return to 
control values, while peripheral resistance remains de: 
creased. Slowing of the pulse rate has been observed in most 
patients given clonidine, but the drug does not alter normal 
hemodynamic responses to exercise. 
Tolerance to the antihypertensive effect may develop in 
some patients, necessitating a reevaluation of therapy. 
Other studies in patients have provided evidence of a reduc­
tion in plasma renin activity and in the excretion of aldoste­
rone and catecholamines. The exact relationship of these 
pharmacologic actions to the antihypertensive effect of c1oni­
<line has not been fully elucidated. 
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Clonidine acutely stimulates the release of growth hormone 
in children as well as adults but does not produce a chronic 
elevation of growth hormone with long-term use. 
Pharmacokinetics: The plasma half-life of c!onidine is 12.7 
+ 7 hours. Following oral administration, about 40-60% of 
the absorbed dose is recovered in the urine as unchanged 
drug within 24 hours. The remainder of the absorbed dose is 
metabolized in the liver. 

INDICATIONS AND USAGE 
CATAPREs.TTs (c!onidine) is indicated in the treatment of 
hypertension. It may be employed alone or concomitantly 
with other antihypertensive agents. 

CONTRAINDICA TIONS 
CATAPREs.TI'S (clonidine) should not be used in patients 
with known hypersensitivity to clonidine or to any other 
component of the therapeutic system. 

PRECAUTIONS 
General: In patients who have developed localized contact 
sensitization to CATAPREs.TTS (c!onidine) continuation of 
CATAPREs. TTS or substitution of oral c!onidine hydrochlo­
ride therapy may be associated with development of a gener­
alized skin rash. 
In patients who develop an allergic reaction to CATAPRES­
TI'S, substitution of oral clonidine hydrochloride may also 
elicit an allergic reaction (including generalized rash, urtica­
ria. or angioedema). 
CATAPRES-TI'S should be used with caution in patients 
with severe coronary insufficiency. conduction distrubances, 
recent myocardial infarction, cerebrovascular disease. or 
chronic renal failure. 
Withdrawal: Patients should be instructed not to discon­
tinue therapy without consulting their physician. Sudden 
cessation of clonidine treatment has, in some cases, resulted 
in subjective symptoms such as nervousness, agitation, head­
ache, and confusion accompanied or followed by a rapid rise 
in blood pressure and elevated catecholamine concentra­
tions in the plasma. The likelihood of such reactions to dis­
continuation of clonidine therapy appears to be greater after 
administration of higher doses or continuation of concomi­
tant beta-blocker treatment, and special caution is therefore 
advised in these situations. Rare instances of pulmonary 
edema, hypertensive encephalopathy, cerebrovascular acci­
dent and death have been reported after clonidine with­
drawal. 
An excessive rise in blood pressure following discontinuation 
ofCATAPRES-TTS therapy can be reversed byadministra­
tion of oral clonidine HCI or by intravenous phentolamine. If 
therapy is to be discontinued in patients receiving a beta­
blocker and clonidine concurrently, the beta-blocker should 
be withdrawn several days before cessation ofCATAPRES­
TIS administration. 
In rare instances, loss of blood pressure control has been 
reported in patients using CATAPRES·TTs® according to 
the instructions for use. 
Perioperative Use: CATAPRES-TI'S therapy should not be 
interrupted during the surgical period. Blood pressure 
should be carefully monitored during surgery and additional 
measures to control blood pressure should be available if 
required. Physicians considering starting CATAPRES-TI'S 
therapy during the perioperative period must be aware that 
therapetic plasma clonidine levels are not achieved until 2 to 
3 days after initial application of CAT APRES-TTs (see DOS­
AGE AND ADMINISTRATION). 
Defibrillation or Cardioversion: The transdermal clonidin~ 
systems should be removed before attempting defibrillation 
or cardioversion because of the potential for altered electri­
cal conductivity which may increase the risk of arcing, a 
phenomenon associated with the use of defibrillators. 
Information for Patients: Patients should be cautioned 
against interruption of CATAPREs.TTS therapy without 
their physicians' advice. 
Patients who engage in potentially hazardous activities, 
such as operating machinery or driving, should be advised of 
a·possible sedative effect of clonidine. They should also be· 
informed that this sedative effect may be increased by con­
comitant use of alcohol, barbiturates, or other sedating 
drugs. 
Patients should be instructed to consult their physicians 
promptly about the possible need to remove the patch if they 
observe moderate to severe localised erythema and/or vesi­
cle formation at the site of application or generalized skin 
rash. 
If a patient experiences isolated, mild localized skin irrita­
tion before completing 7 days of use, the system may be re­
moved and replaced with a new system applied to a fresh 
skin site. 
If the system should begin to loosen from the skin after appli­
cation, the patient should be instructed to place the adhesive 
overlay directly over the system to enSure adhesion during 
its 7 -day use. . 
Used CATAPRES-TTS patches contain a substantial amount 
of their initial drug content which may be harmful to infants 
and children if accidentally applied or ingested. THEREFORE, 
PATIENTS SHOULD BE CAUTIONED TO KEEP BOTH USED AND UN· 

USED CATAPRES TI'S PATCHES OUT OF REACH OF CHILDREN. 

After use, CATAPRES-TTS should be folded in half with the 
adhesive sides together and discarded away from children's 
reach. 
Instructions for use, storage and disposal of the system are 
provided at the end of this monograph. These instructions 
also are included in each bos of Catapres-TTS. 
Drug Interactions: Clonidine may potentiate the CNS-de­
pressive effects of alcohol, barbiturates or other sedating 
drugs. If a patient receiving clonidine is also taking tricyclic 
antidepressants, the hypotensive effect of clonidine may be 
reduced, necessitating an increase in the clonidine dose. 
Due to potential for additive effects such as bradycardia and 
A V block, caution is warranted in patients receiving cloni­
dine concomitantly with agents known to affect sinus node 
function or A V nodal conduction e.g., digitalis, calcium chan­
nel blockers and beta-blockers. 
Amitriptyline in combination with clonidine enhances the 
manifestation of corneal lesions in rats (See TOXICOLOGY) 
Toxicology: In several studies with oral clonidine hydro­
chloride, a dose-dependent increase in the incidence and 
severity of spontaneous retinal degeneration was seen in 
albino rats treated for six montbs or longer. Tissue distribu­
tion studies -in dogs and monkeys showed a concentration of 
clonidine in the choroid. 
In view of the retinal degeneration seen in rats, eye examina­
tions were performed during clinical trials in 908 patients 
before, and periodically after, the start of clonidine therapy. 
In 353 of these 908 patients, the eye examinations were car­
ried out over periods of 24 months or longer. Except for some 
dryness of the eyes, no drug-related abnormal ophthalmolog­
ical findings were recorded and, according to specialized 
tests such as electroretinography and macular dazzle, reti-
nal function was unchanged. . 
In combination with amitriptyline, clonidine hydrochloride 
administration led to the development of corneal lesions in 
rats within 5 days. 
Carcinogenesis. Mutagenesis. Impairment of Fertility: A 
132-week study in rats with clonidine administered at a fixed 
concentration in the diet at ·32-46 times the oral maximum 
recommended daily human dose (MRDHDl revealed no evi­
dence of a carcinogenic potental. Mutagenicity tests were 
negative. Fertility of male and female rats were ul)affected 
by clonidine doses as high as 150 mcg/kg (approximately 3 
times the MRDHDl. In a separate experiment, fertility of 
female rats appeared to be affected at dose levels of 500 to 
2000 mcg/kg (10 to 40 times the oral MRDHDl. 
Pregnancy: TERA TOGENIC EFFECTS Pregnancy Cate­
gory C Reproduction studies performed in rabbits at doses up 
to approximately 3 times the oral maximum recommended 
daily human dose (MRDHDl of CATAPRES® (clonidine) 
produced no evidence of a teratogenic or embryotoxic poten­
tial in rabbits. In rats, however, doses as low as '13 the oral 
MRDHD of c10nidine were associated with increased resorp­
tions in a study in which dams were treated continuously 
from 2 months prior to mating. Increased. resorptions were 
not associated with treatment at the same or at higher dose 
levels (up to 3 times the oral MRDHD) when the dams were 
treated on gestation days 6-15. Increases in resorption were 
observed at much higher dose levels (40 times the oral 
MRDHDl in rats and mice treated on gestation days 1-14 
(lowest dose employed in the study was 500 mcg/kg) 
No adequate, well-eontrolled studies have been conducted in 
pregnant women. Because animal reproduction studies are 
not always predictive of human response, this drug should be 
used during pregnancy only if clearly needed. 
Nursing Mothers: As donidine is excreted in human milk, 
caution should be exercised when CATAPRES-TTS is admin­
istered to a nursing woman. 
Pediatric Use: Safety and effectiveness in children below 
the age of twelve have not been established. 

ADVERSE REACTIONS 
Clinical trial experience with Catapres-TTS Most systemic 
adverse effects during CATAPRES-TI'S therapy have been 
mild and have tended to diminish with continued therapy. In 
a 3-month multiclinic trial ofCATAPRES-TTS in 101 hyper­
tensive patients. the systemic adverse reactions were, dry 

.mouth (25 patients) and drowsiness (12) fatigue (6), headache 
(5), lethargy and sedation (3 each), insomnia, dizziness, impo­
tence/sexual dysfunction, dry throat (2 each) and constipa­
tion, nausea, change in taste and nervousness (1 each). 
In the above mentioned 3-month controlled clinical trial, as 
well as other uncontrolled clinical trials, the most frequent 
adverse reactions were dermatological and are described 
below. 
In the 3-month trial, 51 of the 101 patients had localized skin 
reactions such as erythema (26 patients) and/or pruritus, 
particularly after using an adhesive overlay throughout the 
7-day dosage interval. Allergic contact sensitization to 
Catapres-TTS was observed in 5 patients. Other skin reac­
tions were localized vesiculation (7 patients), hyperpigmen­
tation (5), edema (3), exoriation (3), burning (3), papules (1), 
throbbing (1), blanching (1), and a generalized macular rash 
(1). 

PRODUCT INFORMATION/G01 

In additional clinical experience contact dermatitis resulting 
in treatment discontinuation was observed in 128 of 673 pa­
tients (about 19 in 100) after a mean duration of treatment of 
37 weeks. The incidence of contact dermatitis was about 34 
in 100 among white women, about 18 in 100 in white men, 
about 14 in 100 in black women, and approximately 8 in 100 
in black men. Analysis of skin reaction data showed that the 
risk of having to discontinue CATAPRES-TTS treatment 
because of contact dermatitis was greatest between treat­
ment weeks 6 and 26, although sensitivity may develop ei­
ther earlier oilater in treatment. 
In a large-scale clinical acceptability and safety study by 451 
physicians in a total of 3539 patients, other allergic reactions 
were recorded for which a causal relationship to 
CA TAPRES-TTS was not established: maculopapular rash 
(10 cases), urticaria (2 cases), and angioedema of the fact (2 
cases), which also affected the tongue in one ofthe patients. 
Marketing Experience with Catapres-TTS: Other adverse 
effects reported since the drug has been marketed are listed 
below by body system. In this setting, an incidence or causal 
relationship cannot always be accurately determined. 
Body as a Whole: Fever, malaise, weakness, pallor, and 
discontinuation syndrome. 
Cardiovascular. Congestive heart failure, cerebrovascular 
accident, electrocardiographic abnormalities (Le., conduc­
tion distrubances and arrhythmias), chest pain, orthostatic 
symptoms, syncope, increases in blood pressure, sinus brady­
cardia and atrioventricular block with and without the use 
of concomitant digitalis, Raynaud's phenomenon, tachycar­
dia, bradycardia, and palpitations. 
Central and Peripheral Nervous System/Psychiatric: 
Delirium, mental depression, visual and auditory halluci­
nations, localized numbness, vivid dreams or nightmares, 
restlessness, anxiety, agitation, irritability, other behav­
ioral changes, and drowsiness. 
Dermatological: Angioneurotic edema, localized or gener­
alized rash. hives, urticaria, contact dermatitis, pruritus, 
alopecia, and localized hypo or hyper pigmentation. 
Gastrointestinal: Anorexia, and vomiting. 
Genitourinary: Difficult micturation, loss of libido, and 
decreased sexual activity. 
Metabolic: Gynecomastia or breast enlargement and 
weight gain. 
Musculoskeletal: Muscle or joint pain, and leg cramps. 
Ophthalmological: Blurred vision, burning of the eyes and 
dryness of the eyes. 
Adverse Events Associated with Oral CATAPARES Thera­
py: In controlled trials of oral Catapres, the most common 
adverse reactions were dry mouth (about 40%), drowsiness 
(about 35%) and sedation (about 8%). The following is a list 
of adverse events that were reported less frequently. Bodyas 
A Whole: Weakness, about 10 in 100 patients; fatigue, about 
4 in 100; headache and discontinuation syndrome. each 
about 1 in 100. Also reported were pallor; a weakly positive 
Coombs' test; increased sensitivity to alcohol; and fever. Car­
diovascular: Orthostatic symptoms, about 3 in 100 patients; 
palpitations and tachycardia, and bradycardia, each about 5 
in 1000. Syncope, raynaud's phenomenon, congestive heart 
failure, and electrocardiographic abnormalities (i.e., conduc­
tion distrubances and arrhythmias) have been reported 
rarely. Rare cases of sinus bradycardia and atrioventricular 
block have been reported, both with and without the use of 
concomitant digitalis. Central Nervous System: nervousness 
and angitation, about 3 in 100 patients; mental depression, 
about 1 in 100; insomnia, about 5 in 1000. Other behavioral 
changes, vivid dreams or nightmares, restlessness, anxiety. 
visual and auditory hallucinations, and delirium have been 
reported. Dermatological: Rash, about 1 in 100 patients, 
puritus, about 7 in 1000; hives, angioneurotic edema and 
urticaria, about 5 in 1000; alopecia, about 2 in 1000. Gastro­
intestinal: Nausea and vomiting, about 5 in 100 patients; 
anorexia and malaise, each about 1 in 100; mild transient 
abnormalities in liver function tests, about 1 in 100; hepati­
tis, parotitis and abdominal pain, rarely. Genitourinary: De· 
creased sexual activity, impotence and loss of libido, about 3 
in 100 patients; nocturia, about 1 in 100; difficulty in mictu­
rition, about 2 in 1000; urinary retention, about 1 in 1000. 
Hematologic: Thrombocytopenia, rarely. Metabolic: Weight 
gain, about 1 in 100 patients; gynecomastia, about 1 in 1000; 
transient elevation of blood glucose or serum creatine phos­
phokinase, rarely. Musculoskeletal: muscle or joint pain, 
about 6 in 1000 and leg cramps, about 3 in 1000. Oro-otola· 
ryngeal: dryness of the nasal mucosa was reported. Ophthal­
mological: dryness of the eyes, burning of the eyes and 
blurred vision was reported. 

OVERDOSAGE 
The signs and symptoms of clonidine overdosage may in­
clude hypotension, bradycardia, lethargy, irritability, weak­
ness, somnolence, diminished or absent reflexes, miosis, 
vomiting, and hypoventilation. After large overdoses, revers­
ible cardiac conduction def~ or arrhythmias, apnea, sei­
zures, and transient hypertension have been reported. . 

Continued on next page 
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682/PHYSICIANS' DESK REFERENCE® 

Boehringer Ingelheim-Cont. 

Catapres-TTS®-l (c1onidine) 
Catapres-TTS®-2 (c1onidine) 
Catapres-TTS®-3 (c1onidine) 

Programmed Delivery 
Clonidine in vivo 

Per Day Over 1 Week 

0.1 mg 
0.2 mg 
0.3mg 

If symptoms of overdosage occur, remove all CATAPRES­
TTS systems. After their removal, the plasma c10nidine lev­

'els will persist for about 8 hours, then decline slowly over a 
period of several days. 
There is no specific antidote for clonidine. Treatment should 
be supportive and may include intravenous fluids as indi­
cated, I.V. atropine sulfate for bradycardia, vasopressor 
agents in addition to I.V. fluids for hypotension, and vasodi' 
lators for hypertension. The alpha-blocker tolazoline has 
yielded inconsistent results in c10nidine overdosage and is 
therefore not recommended as first-line treatment. The opi- . 
oid antagonist naloxone may be useful as an adjunct in the 
management of c10nidine intoxication, but cases of a para­
doxical hypertensive response to this substance have been 
reported. 
Routine hemodialysis is of limited benefit since a maximum 
of 5% of total body stores c10nidine is removed. 
Rare cases of CATAPRES-TTS overdosage due to accidental 
or deliberate mouthing or ingestion of the patch have been 
reported, many of them involving children. 
In' a 28-year old man who ingested 100 mg of c10nidine hydro-

. chloride powder, plasma c10nidine levels were 60 nglml after 
1 hour, 190 nglml after 1.5 hours, 370 nglml after 2 hours, 
and 120 nglml after 5.5 and 6.5 hours. This patient devel' 
oped hypertension followed by hypotension, bradycardia, 
apnea, hallucinations, semicoma, and premature ventricu­
lar contractions. He fully recovered after intensive treat­
ment. In mice and rats, the oral LD50 of c10nidine is 206 and 
465 mglkg, respectively. 

DOSAGE AND ADMINISTRATION 
Apply CATAPRES-TTS (c1onidine) once every 7 days to a 
hairless area of intact skin on the upper outer arm or chest. 
Each new application of CATAPRES-TTS should be on a 
different skin site from the previous location. If the system 
loosens during 7-day wearing, the adhesive overlay should be 
applied directly over the system to ensure good adhesion. 
There have been rare reports of the need for patch changes 
prior to 7 days to maintain blood pressure 'control. 
To initiate therapy, CATAPRES-TTS dosage should be ti­
trated according to individual therapeutic requirements, 
starting with CATAPRES-TTS-I. If after one or two weeks 
the desired reduction in blood pressure is not achieved, in­
crease the dosage by adding another CATAPRES-TTS-1 or 
changing to a larger system. An increase in dosage above two 
CATAPRES-TTS-3 is usually not associated with additional 
efficacy. 
When substituting CATAPRES-TTS for oral clonidine or for 
other antihypertensive drugs, physicians should be aware 
that the antihypertensive effect of CAT APRES-TTS may not 
commence until 2-3 days after initial application. Therefore, 
gradual red uction of prior drug dosage is advised. Some or all 
previous antihypertensive treatment may have to be' contin­
ued, particularly in patients with more severe forms of hy-
pertension. . 
Renal Impairment: Dosage must be adjusted according to 
the degree of impairment, and patients should be carefully 
monitored. Since only a minimal amount of clonidine is re­
moved during routine hemodialysis, ther~ is no need to give 
supplemental clonidine following dialysis. 

HOW SUPPLIED 
CATAPRES-TTS-1 (c1onidine) and CATAPRES-TTS-2 are 
supplied as a 4 pouched systems and 4 adhesive overlays per 
carton, 3 cartons per shipper (NDC 0597-0031-12 and 0597-
0032-12, respectively). CATAPRES-TTS 3 is supplied as 4 
pouched systems and 4 adhesive overlays per carton (NDC 
0597-0033-34). See chart below. 
'[See table above.] 

STORAGE AND HANDLING 
-Store below 8() F (30' C). 
: CAUTION: Federal law prohibits dispensing without pre­
scription. 

Shown in Product IdentifICation Gui<k, page 306 

Clonidine 
Content Size Code 

2.5 mg 3.5 cm' BI-31 
5.0 mg 7.0 cm' BI-32 
7.5 rng 10.5 cm' BI-33 

COMBIPRES® ~ 
[kom I be-pres] 
Each tablet contains: 
Clorlidine hydrochloride USP. 
0.1 mg or 0.2 mg or 0.3 mg 
and,chlorthalidone USP. 15 mg 
Oral Antihypertensive 
Tablets 0.1 ................................................................... BI.CODE oli 
Tablets 0:2 ................................................................... BI·CODE 09 
Tablets 0.3 ...... ; ........................... : ................................ BI-CODE 10 

DESCRIPTION 
Combipres® is a combination of c1onidine, hyd~ochloride (a 
'""ntrallyacting antihypertensive agent) and chlorthalidone 
(a diuretic). Combipres® is available as tablets for oral ad­
ministration in three dosage strengths: 0.1115 mg, 0.2/15 mg 
and 0.3/15 mg .of c10nidine hydrochloride/chlorthalidone, 
respectively. 
The inactive ingredients are colloidal silicon dioxide, corn 
starch, dibasic calcium phosphate, gelatin, glycerin, lactose, 
magnesium stearate, methylparaben and propy;lparaben. 
The Combipres 0.1115 mg tablet also contains FD&CRed No. 
3. The Combipres 0.2/15 mg tablet also containsFD&C Blue 
No. I. 
Clonidine hydrochloride: . 
Clonidine hydrochloride is an imidazoline derivative, and 
exists as a mesomeric compound. The chemical name is 2~ 
(2,6-dichlorophenylaminol-2-imidazoline hydrochloride. The 
following is the structural formula: 

[cf-""~<ot 
CI H ~ 
CgH9CI,N3 ·HCl 
Mol. Wt. 266.56 

Clonidine hydrochloride is an odorless, bitter, white crystal­
line substance soluble in water and alcohol. 
Chlorthalidone 
Chlorthalidone is a monosulfamyl diuretic that differs chem­
ically from thiazide diuretics in that a double ring system is 
incorporated in its structure. It is a racemic mixture of 2~ 
.chloro-5-<l- hydroxy-3-0xo-1-isoindolinyl) benzenesulfona­
mide with the following structural formula: 

0'<::::: -, ~_H OI-S02NH2 
"":::::"C/NH ::::,... -CI 

II' 
o 

CI4HllCI Nz04S 
Mol. Wt. 338.76 

Chlorthalidone is· practically insoluble in water, in ether 
and in chloroform; soluble in methanol; slightly soluble in 
alcohol. 

CLINICAL PHARMACOLOGY 
Combipres®: 
Combipres produces a more pronounced antihypertensive 
response than occurs after either c10nidine hydrochloride or 
chlorthalidone alone in equivalent doses. 
Clonidine hydrochloride: 
Clonidine hydrochloride acts relatively 'rapidly. The pa­
tient's blood pressure declines within 30 to 60 minuteS after 
an oral dose, the maXimum decrease occurring within 2 to 4 
hours. The plasma level of clonidine hydrochloride peaks in 
approximately 3 to 5 hours and the plasma half-life ranges 
from 12 to 16 hours. The half-life increases up to 41 hours in 
patients witb'severe impairment of renal function. Follow­
ing oral administration about 40-00% of the absorbed dose is 
recovered in the urine as unchanged drug in 24 hours. About 
50% of the absorbed dose is metabolized in the liver. 
Clonidine stimulates alpha-adrenoreceptors in the brain 
stem, resulting in reduced sympathetic outflow from the 
central nervous system and a decrease in peripheral resis­
tance, renal vascular resistance, heart rate, and blood pres­
sure. Renal blood flow and glomerular filtration rate remain 
essentially unchanged. Normal postural reflexes are intact 
and therefore orthostatic symptoms are mild and infrequent. 
Acute studies with c10nidine hydrochloride in humans have 
demonstrated a moderate reduction (15 to 20%) of cardiac 

Information will be superseded by supplements and subsequent editions 

output in the supine position with no change in the periph­
eral resistance; at a 45' tilt there is a smaller reduction in 
cardiac output and a decrease of peripheral resistance. Dur­
ing long-term therapy, cardiac output tends to return to con-, 
trol values, while peripheral resistance remains decreased. 
Slowing of the pulse rate has been observed in most patients 
given c10nidine but the drug does not alter normal hemody­
namic response to exercise. 
Other studies in patients have provided evidence of a reduc· 
tion in plasma renin activity and in the excretion. of aldoste.­
rone and catecholamines, but the exact relationship of these 
pharmacologic actions to the antihypertensive effect has not 
been fully elucidated. 
Clonidine acutely stimulates growth hormone release in 
both children and adults, but does not produce a chronic ele­
vation of growth hormone with long-term use. 
Tolerance may develop in some patients, necessitating a 
reevaluation of therapy. 
Chlorthalidone: 
Chlorthalidone is a long-acting oral diuretic with antihyper­
tensive activity. Its diuretic action commences a mean of-2.6 
hours after dosing and continues for up to 72 hours. The drug 
produces diuresis with increased excretion of sodium and 
chloride. The diuretic effects of chlorthalidone and the ben­
zothiadiazine (thiazide) diuretics appear to arise from simi­
lar mechanisms and the maximal effect of chlorthalidone 
and the thiazides appears to be similar. The site of action 
appear~ to be the distal convoluted tubule of the nephron. 
The diuretic effects of cblorthalidone lead to decreased ex­
tracellular fluid volume, plasma volume, cardiac output, 
total exchangeable sodium, glomerular filtration rate, and 
renal plasma flow. Although the mechanism of action of 
chlorthalidone and related drugs is not wholly clear, sodium 
and water depletion appear to provide a basis for its antihy­
perten~ive effect. Like the thiazide diuretics, chlorthalidone 
produces dose-related reductions in serum potassium levels, 
"elevations in serum uric acid and blood glucose, and it can 
lead to be decreased sodium and chloride levels. 
The mean plasma half-life of chlorthalidone is about 40 to 60 
hours. It is eliminated primarily as unchanged drug in the 
urine. Non-renal routes of elimination have yet to be clari~ 
fied.ln the blood, approximately 75% of the drug is bound to 
plasma proteins. 

INDICATIONS AND USAGE 
Combipres® (c1onidine hydrochloride USP/chlorthalidone 
USP) is indicated in the treatment of hypertension. This 
fixed combination drug is not indicated for initial therapy of 
hypertension. Hypertension requires therapy titrated to the 
i"ndividual patient. If the fixed combination represents the 
dosage so determined. its use may be more convenient in 
patient management. The treatment of hypertension is not 
statiC. but must be reevaluated as conditions in each patient 
warrant. 

CONTRAINDICATIONS 
Anuria. Combipres® is contraindicated in patients with 
known hypersensitivity to chlorthalidone or other sulfona­
mide-derived drugs. 

WARNINGS 
Chlorthalidone should be used with caution in severe renal 
disease. In patients with renal disease, chlorthalidone or 
related drugs may precipitate azotemia. Cumulative effects 
df the drug may develop in patients with impaired renal 
function. Chlorthalidone should be used with caution in pa­
tients with impaired hepatic function or progressive liver 
disease, because minor alterations of fluid and electrolyte 
balance may precipitate hepatic coma. 
Sensitivity reactions may occur in patients with a history of 
allergy or bronchial asthma. The possibility of exacerbation 
or activation of systemic lupus erythematosus has been 
reported with thiazide diuretics which are structurally re­
lated to chlorthalidone. However, systemic lupus erythe­
matosus has not been reported following chlorthalidone 
administration. 
PRECAUTIONS 
Clonidine hydrochloride: 
General In patients who have developed localized contact 
sensitization to Catapres-TTS® (c1onidine), substitution of 
oral c10nidine hydrochloride therapy may be associated with 
the development of a generalized skin rash. 
In patients who develop an allergic reaction from Catapres­
TTS® (c1onidine) that extends beyond the local patch site 
(such as generalized skin rash, urticaria, Or angioedema), 
oral c10nidine hydrochloride substitution may elicit a simi­
lar reaction. 
As with all antihypertensive therapy, c10nidine hydrochlo­
ride should be used with caution in patients with severe coro­
nary insufficiency, recent myocardial infarction, cerebrovas­
cular disease or chronic renal failure. 
Withdrawal Patients should be instructed not to discontinue 
therapy without consulting their physician. Sudden cessa­
tion of c10nidine treatment has resulted in subjective symp­
toms such as nervousness, agitation and headache, accompa~ 
nied or followed by a rapid rise in blood pressure and ole-
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vated catecholamine concentrations in the plasma, but such 
occurrences have usually been associated with previous ad­
ministration of high oral doses (exceeding 1.2 mg/day) and/ 
or with continuation of concomitant beta-blocker therapy. 
Rare instances of hypertensive encephalopathy and death 
have been reported. When discontinuing therapy with cloni­
dine hydrochloride, the physician should reduce the dose 
gradually over 2 to 4 days to avoid withdrawal symptom­
atology. 
An excessive rise in bloc<! pressure following clonidine hy­
drochloride discontinuance can be reversed by administra­
tion of oral clonidine or by .intravenous phentolamine. If 
therapy is to be discontinued in patients receiving beta­
blockers and clonidine concurrently, beta-blockers should be 
discontinued several days before the gradual withdrawal of 
clonidine hydrochloride. 
Perioperative Use Administration of clonidine hydrochloride 
should be continued to within four hours of surgery and re­
sumed as soon as possible thereafter. The bloc<! pressure 
should be carefully monitored and appropriate measures 
instituted to control it as necessary. 
Information for Patients Patients who engage in potentially 
hazardous activities, such as operating machinery or driv­
ing, should be advised of a potential sedative effect of cloni­
dine. Patients should be cautioned against interruption of 
clonidine hydrochloride therapy without a physician's ad­
vice. 
Drug Interactions If a patient receiving clonidine hydrochlo­
ride is also taking tricyclic antidepressants, the effect of 
clonidine may be reduced, thus necessitating an increase in 
dosage. Clonidine hydrochloride may enhance the CN8-<ie­
pressive effects of alcohol, barbiturates or other sedatives: 
Amitriptyline in combination with clonidine enhances 
the manifestation of corneal lesions in rats (see OCULAR 
TOXICITY). 

OCULAR TOXICITY 
In several studies, oral clonidine hydrochloride produced a 
dose-dependent increase in the incidence and severity of 
spontaneously occurring retinal degeneration in albino fats 
treated for six months or longer. Tissue distribution studies 
in dogs and monkeys revealed that clonidine hydrochloride 
was concentrated in the choroid of the eye. In view of the 
retinal degeneration observed in rats, eye examinations 
were performed in 908 patients prior to the start of clonidine 
hydrochloride therapy, who were then examined periodi­
cally thereafter. In 353 of these 908 patients, examinations 
were performed for periods of 24 months or longer. Except 
for some dryness of the eyes, no drug-related abnormal oph­
thalmologic findings were recorded and clonidine hydrochlo­
ride did not alter retinal function as shown by specialized 
tests such as the electroretinogram and macular dazzle. 
In rats, clonidine hydrochloride in combination with ami­
triptyline produced corneal lesions within 5 days. 
CarCinogenesis. Mutagenesis. Impairment of Fertility In a 
132-week (fixed concentraiton) dietary administration study 
in rats, clonidine hydrochloride administered at 32 to 46 
times the maximum recommended daily human oral dose 
was . .unassociated with evidence of carcinogenic potential. 
Fertility of male or female rats was unaffected by clonidine 
hydrochloride doses as high as 150 mcg/kg or about 3 times 
the maximum recommended daily human oral dose 
(MRDHD). Fertility of female rats did, however, appear to be 
affected (in another experiment) at dose levels of 500 to 2000 
meg/kg or 10 to 40 times the MRDHD. 
Usage in Pregnancy 
TERATOGENIC EFFECTS Pregrwncy Category C. Reproduc­
tion studies performed in rabbits at doses up to approxi­
mately 3 times the maximum recommended daily human 
dose (MRDHD) of clonidine hydrochloride have revealed no 
evidence of teratogenic or embryotoxic potential. In rats 
however, doses as low as 'fa the MRDHD were associated 
with increased resorptions in a study in which dams were 
treated continuously from 2 months prior to mating. In­
creased resorptions were not associated with treatment at 
the same or at higher dose levels (up to 3 times the MRDHD) 
when dams were treated days &-15 of gestation. Increased 
resorptions were observed at much higher levels (40 times 
the MRDHD) in rats and mice treated days 1-14 of gestation 
(lowest dose employed in that study was 500 meg/kg). There 
are, however, no adequate and well-controlled studies in 
pregnant women. Because animal reproduction studies are 
not always predictive of human response, this drug should be 
used during pregnancy only if clearly needed. 
NurSing Mothers As clonidine hydrochloride is excreted in 
human milk, caution should be exercised when it is adminis­
tered to a nursing woman. 
Pediatric Use Safety and effectiveness in the pediatric popu­
lation have not been established. 
Chlorthalidone: General 
Hypokalemia and other electrolyte abnormalities, including 
hyponatremia and hypochloremic alkalosis, are common in 
patients receiving chlortha!idone. These abnormalities are 
dose-related but may occur even at the lowest marketed 
doses of chlorthalidone. Serum electrolytes should be deter­
mined before initiating therapy and at periodic interva!s 

during therapy. Serum and urine electrolyte determinations 
are partiCUlarly important when the patient is vomiting 
excessively or receiving parentera! fluids. All patients tak­
ing chlorthalidone should be observed for clinical signs of 
electrolyte imbalance, including dryness of mouth, thirst, 
weakness, lethargy, drowsiness, re&tlessness, muscle pains 
or cramps, muscular fatigue, hypotension, oliguria, tachy­
cardia, palpitations and gastrointestinal disturbances, such 
as nausea and vomiting. Digitalis therapy may exaggerate 
metabolic effects of hypokalemia especially with reference to 
myocardial activity. 
Any chloride deficit is generally mild and usually does not 
require specific treatment except under extraordinary cir­
cumstances (as in liver disease or rena! disease). Dilutiona! 
hyponatremia may OCcur in edematous patients in hot 
weather: appropriate therapy is water restriction, rather 
than administration of salt, except in fare instances when 
the hyponatremia is life-threatening. In cases of actual salt 
depletion, appropriate replacement is the therapy of choice. 
Uric Acid Hyperuricemia may occur or frank gout may be 
precipitated in certain patients receiving chlorthalidone. 
Other Increases in serum glucose may occur and latent dia­
betes mellitus may become manifest during chlorthalidone 
therapy (see PRECAUTIONS Drug Interactions). Chlorthali­
done and related drugs may decrease serum PBI levels with­
out signs of thyroid disturbance. 
Information for Patients Patients should inform their doctor 
if they have: 1) had an allergic reaction to chlorthalidone or 
other diuretics or have asthma 2) kidney disease 3) liver dis­
ease 4) gout 5) systemic lupus erythematosus, or 6) been tak­
ing other drugs such as cortisone, digitalis, lithium carbon­
ate, or drugs for diabetes. 
Patients should be cautioned to contact their physician if. 
they experience any of the following symptoms of potassium 
loss: excess thirst, tiredness, drowsiness, restlessness, muscle 
pains or cramps, nausea, vomiting or increased heart rate or 
pulse. 
Patients should also be cautioned that taking alcohol can 
increase the chance of dizziness occurring. 
laboratory Tests Periodic determination of serum electro­
lytes to detect possible electrolyte imbalance should be per­
formed at appropriate intervals. 
All patients receiving chlorthalidone should be observed for 
clinical signs of fluid or electrolyte imbalance: namely, hypo­
natremia, hypochloremic alkalosis and hypokalemia. Serum 
and urine electrolyte determinations are particularly impor­
tant when the patient is vomiting excessively or receiving 
parenteral fluids. 
Drug Interactions Chlorthalidone may add to or potentiate 
the action of other antihypertensive drugs. Insulin require­
ments in diabetic patients may be increased, decreased or 
unchanged. Higher dosage of oral hypoglycemic agents may 
be required. Chlorthalidone and related drugs may increase 
the responsiveness to tubocurarine. Chlorthalidone and re­
lated drugs may decrease arterial responsiveness to norepi· 
nephrine. This diminution is not sufficient to preclude effec­
tiveness of the pressor agent for therapeutic use. Lithium 
renal clearance is reduced by chlorthalidone, increasing the 
risk of lithium toxicity. 
Drug/laboratory Test Interactions Chlorthalidone and re­
lated drugs may decrease serum PBI levels without signs of 
thyroid disturbance. 
Carcinogenesis. Mutagenesis. Impairment of Fertility No 
information is available. 
Usage in Pregnancy 
TERA TOGENIC EFFECTS Pregrwncy Category B. Reproduc­
tion studies have been performed in the rat and the rabbit at 
doses up to 420 times the human dose and have revealed no 
evidence of harm to the fetus due to chlorthalidone. There 
are, however, no adequate and well-controlled studies in 
pregnant women. Because animal reproduction studies are 
not always predictive of human response, this drug should be 
used during pregnancy only if clearly needed. 
NON-TERATOGENIC EFFECTS Thiazides croSS the placen­
tal barrier and appear in cord blood. The use of chlortha!i­
done and related drugs in pregnant women requires that the 
anticipated benefits of the drug be weighed against possible 
hazards to the fetus. These hazards include fetal or neonatal 
jaundice, thrombocytopenia, and possibly other adverse 
reactions that have occurred in the adult. 
Nursing Mothers Thiazides are excreted in human milk. 
Because of the potential for serious adverse reactions in 
nursing infants from chlorthalidone, a decision should be 
made whether to discontinue nursing or to discontinue the 
drug, tak.ing into account the importance of the drug to the 
mother. 
Pediatric Use Safety and effectiveness in the pediatric popu­
lation have not been established. 

ADVERSE REACTIONS 
Combipres® is generally well tolerated. Most adverse ef­
fects are mild and tend to diminish with continued therapy. 
The most frequent (which appear to be dose-related) are dry 
mouth, occurring in about 40 to 100 patients; drowsiness, 
about 33 in 100; dizziness, about 16 in 100; constipation and 
sedation, each about 10 in 100. 

PRODUCT INFORMA TION/683· 

In addition to the reactions listed above, certain less frequent 
adverse experiences. which are shown below, have also been 
reported in patients receiving the component drugs of Com­
bipres® but in many cases patients were receiving concomi­
tant medication and a causal relationship has not been es­
tablished: 
Clonidine hydrochloride: 
Gastrointestinal Nausea and vomiting, about 5 in 100 pa­
tients; anorexia and malaise, each about 1 in 100; mild tran­
sient abnormalities in liver function tests, about 1 in 100; 
rare reports of hepatitis; parotitis, rarely . 
Me.tabolic Weight gain, about 1 in 100 patients; gynecomas­
tia, about 1 in 1000, transient elevation of blood glucose or 
serum creatine phosphokinase, rarely. 
Central Nervous System Nervousness and agitation, about 3 
in 100 patients; mental depression, about 1 in 100; headache, 
about 1 in 100; insomnia, about 5 in 1000. Vivid dreams or 
nightmares, other behavioral changes, restlessness, anxiety, 
visual and auditory hallucinations and delirium have been 
reported. 
Cardiovascular Orthostatic symptoms, about 3 in 100 pa­
tients; palpitations and tachycardia, and bradycardia, each 
about 5 in 1000. Raynaud's phenomenon, congestive heart 
failure, and electrocardiographic abnormalities i.e. conduc­
tion disturbances and. arrhythmias have been reported 
rarely. Rare cases of sinus bradycardia and atrioventricular 
block have been reported, both with and without the use of 
concomitant digitalis. 
Dermatological Rash, about 1 in 100 patients; pruritus, 
about 7 in 1000; hives, angioneurotic edema and urticaria, 
about 5 in 1000, alopecia, about 2 in 1000. 
Genitourinary Decreased sexual activity, impotence and loss 
of libido, about 3 in 100 patients; nocturia, about 1 in 100; 
difficulty in micturition, about 2 in 1000; urinary retention, 
about 1 in 1000. 
Other Weakness, about 10 in 100 patients; fatigue, about 4 in 
100; discontinuation syndrome, about 1 in 100; muscle or 
joint pain, about 6 in 1000 and cramps of the lower limbs, 
about 3 in 1000. Dryness, burning of the eyes, blurred vision, 
dryness of the nasal mucosa, pallor, weakly positive Coombs' 
test, increased sensitivity to alcohol and fever have been 
reported. 
Chlorthalidone: 
Gastrointestinal Anorexia, gastric irritation, nausea, vomit­
ing, cramping. diarrhea, constipation, jaundice (intrahepatic 
cholestatic jaundice), pancreatitis. 
Central Nervous System Dizziness, vertigo, paresthesias, 
headache, xanthopsia. 
Hematologic LeUkopenia, agranulocytosis, thrombocytope­
nia, aplastic anemia. 
Dermatologic-Hypersensitivity Purpura, photosensitivity, 
rash, urticaria, necrotizing angiitis (vasculitis) (cutaneous 
vasculitis), Lyell's syndrome (toxic epidermal necrolysis). 
Cardiovascular Orthostatic hypotension may occur and may 
be aggravated by alcohol, barbiturates or narcotics. 
Other adverse reactions Hyperglycemia, glycosuria, hyperu­
ricemia, muscle spasm, weakness, restlessness, impotence. 
Whenever adverse reactions are moderate or severe, chlor­
thalidone dosage should be reduced or therapy withdrawn. 

OVERDOSAGE 
Clonidine hydrochloride: 
The signs and symptoms of clonidine hydrochloride overdos­
age include hypotension, bradycardia, lethargy, irritability, 
weakness, somnolence, diminished or absent reflexes, mio­
sis, vomiting and hypoventilation. With large overdoses, 
reversible cardiac conduction defects or arrhythmias, apnea, 
seizures and transient hypertension have been reported. The 
oral LDso of clonidine in rats was 465 mg/kg, andin mice 206 
mg/kg. 
The general treatment of clonidine hydrochloride overdos­
age may include intravenous fluids as indicated. Bradycar­
dia can be treated with intravenous atropine sulfate and 
hypotension with dopamine infusion in addition to intrave­
nous fluids. Hypertension, associated with overdosage, has 
been treated with intravenous furosemide or diazoxide or 
alpha-blocking agents such as phentolamine. Tolazoline, an 
alpha-blocker, in intravenous doses of 10 mg at 30-minute 
intervals, may reverse clonidine's effects if other efforts fail. 
Routine hemodialysis is of limited benefit, since a maximum 
of 5% of circulating clonidine is removed. 
In a patient who ingested 100 mg clonidine hydrochloride, 
plasma clonidine levels were 60 ng/ml (one hour),190 ng/ml 
(1.5 hours), 370 ng/ml (two hours) and 120 ng/ml (5.5 and 6.5 
hours). This patient developed hypertension followed by hy­
potension, bradycardia, apnea, hallucinations, semicoma, 
and premature ventricular contractions. The patient fully 
recovered after intensive treatment. 
Chlorthalidone: 
Symptoms of acute overdosage include nausea, weakness, 
dizziness and disturbances of electrolyte balance. The ora! 
LD50 of the drug in the mouse and the rat is more than 25,000 
mg/kg body weight. The minimum lethal dose (MLDJ in hu­
mans has not been established. There is no specific antidote 
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but gastric lavage is recommended, followed.by supportive 
treatment. Where necessary, this may include intravenous 
dextrose-saline with potassium, administered with caution. 

DOSAGE AND ADMINISTRATION 
The dosage must be determined by individual titration. (See 
INDICATIONS AND USAGE.) 
Chlorthalidone is usually initiated at a dose of 25 mg once 
daily and may be increased to 50 mg if the response is insuffi­
cient after a suitable trial. 
Clonidine hydrochloride is usually initiated at a dose of 0.1 
mg twice daily. Elderly patients may benefit from a lowe, 
initial dose. Further increments of 0.1 ing/ day may be made 
if necessary until the desired response is achieved. The ther­
apeutic doses most commonly employed have ranged from 
0.2 to 0.6 mg per day in divided doses. 
One Combipres® (clonidine hydrochloride/chlorthalidone) 
Tablet administered once or twice daily can be used to ad­
minister a minimum of 0.1 mg clonidine hydrochloride and 
15 mg chlorthalidone to a maximum of 0.6 II)g clonidine hy­
drochloride and 30 mg chlorthalidone. 

HOWSUPPUED 
Combipres® 0.1115 mg (each tablet contains clonidine hy­
drochloride USP, 0.1 mg + chlorthalidone USP,15 mg) tab­
lets are pink, oval shaped and single scored with the marking 
BI 8. Available in bottles oflOO (NDC 0597-0008-01) and 1000 
(NDC 0597-0008-10). 
Combipres® 0.2/15 mg (each tablet contains clonidine hy­
drochloride USP 0.2 mg + chlorthalidone USP, 15 mg) tab­
lets are blue, oval shaped and single scored with the marking 
Bl9. Available in bottles of 100 (NDC 0597-0009-01) and 1000 
(NDC 0597-0009-10). 
Combipres® 0.3/15 mg (each tablet contains clonidine hy­
drochloride USP, 0.3 mg + chlorthalidone USP, 15 mg) tab­
lets are white, oval shaped and single scored with the mark­
ing BlIG. Available in bottles of 100 (NDC 0597-0010-01). 
Store below 86"F (30·C). Avoid excessive humidity. 
Dispense in tight, light-resistant container. 
Caution: Federal law prohibits dispensing without prescrip­
tion. 

CM-PI-4/91 
Shown in Product IdentifICation Guide, page 306 

MEXITIL® 
(mexiletine hydrochloride) 
Oral Antiarrhythmic 
Capsules of 
150 mg ......................................................................... BI-CODE 66 
200 mg ..................... , ................................................... BI·CODE 67 
250 mg ""'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' BI-CODE 6.8 

DESCRIPTION 
Mexitil® (mexiletine hydrochl~ride) is an orally active anti­
arrhythmic agent available as 150 mg, 200 mg and 250 mg 
capsules. 100 mg of mexiletine hydrochloride is equivalent to 
83.31 mg of mexiletine base. It is a white to off-white crystal­
line powder with a slightly bitter taste, freely soluble in wa­
ter and in alcohol. Mexitil ® has a pKa of 92. . 
Chemically, Mexitil® is 1-methyl,2-(2,6-xylyloxyJ-ethyla­
mine hydrochloride and has the following structural for­
mula: 

mexiletine hydrochloride (USP) 
CIlH!7NO.HCI (MEXITIL) Mol. Wt. 215.73 

Mexitil Capsules contain the following inactive ingredients: 
colloidal silicon dioxide, cornstarch, magnesium stearate, 
titanium dioxide, gelatin, FD&C Red No. 40, D&C Red No. 
28, and FD&C Blue No.1; the Mexitil 150 mg and 250 mg 
""psules also contain FD&C Yellow No. 10. Mexitil® cap­
sules l11ay contain one or more of the following components: 
s.odium lauryl sulfate. sodium propionate. edetate calcium 
disodium. benzyl alcohol, carboxymethylcellulose sodium. 
glycerin, butylparaben. propylparaben, methylparaben, 
pharmaceutical glaze, ethylene glycol monoethyl ether, soya 
lecithin. dimethylpolysiloxane. refined shellac (food grade) 
and other inactive ingredients. 

ClJNICAL PHARMACOLOGY 
Mechanism of Action Mexitil® (mexiletine hydrochloride 
USP) is a local anesthetic. antiarrhythmic agent. structur­
ally similar to lidocaine. but orally active. In animal studies. 
Mexitil has been shown to be effective in the suppression of 
induced ventricular arrhythmias. including those induced 

by glycoside toxicity and coronary artery ligation. Mexitil®, . 
like lidocaine, inhibits the inward sodium current. thus 
reducing the rate of rise of the action potential. Phase O. 
Mexitil® decreased the effective refractory period (ERP) in· 
Purkinje fibers. The decrease in ERP was of lesser magni­
tude than the decrease in action potential duration (APD). 
with a resulting increase in the ERP / APD ratio. 
Electrophysiology in Man Mexiletine is a Class 1B antiar­
rhythmic compound with electrophysiologic properties in 
man similar to those of lidocaine. but dissimilar from quini­
dine, procainamide, and disopyramide. 
In patients with normal conduction systems. Mexitil® has a 
minimal effect on cardiac impulse generation and propaga­
tion. In clinical trials. no development of second-<legree or 
third-degree A V block was observed. Mexitil did not prolong 
ventricular depolarization (QRS duration) or repolarization 
(QT intervals) as measured by electrocardiography. Theoret­
ically. therefore. Mexitil® may be useful in the treatment of 
ventricular arrhythmias associated with a prolonged QT 
interval. 
In patients with pre-existing conduction defects. depression 
of the sinus rate, prolongation of sinus node recovery time, 
decreased conduction velocity and increased effective refrac~ 
tory period of the intraventricular conduction system have 
occasionally been observed. 
The antiarrhythmic effect of Mexitil ® has been established 
in controlled comparative trials against placebo, quinidine, 
procainamide and disopyramide. Mexitil®. at doses of 
200-400 mg q8h. produced a significant reduction of ventric­
ular premature beats. paired beats, and episodes of non-sus­
tained ventricular tachycardia compared to placebo and was 
similar in effectiveness to the active agents. Among all pa­
tientsentered into the studies. about 30% in each treatment 

. group had a 70% or greater reduction in PVC count and 
about 40% failed to complete the three-month studies be­
cause of adverse effects. Follow-up of patients from the con­
trolled trials has demonstrated continued effectiveness of 
Mexitil in long-term use. 
Hemodyo.amics Hemodynamic studies in a limited number 
of patients, with normal or abnormal myocardial function, 
following oral administration of Mexitil. have shown small, 
usually not statistically significant, decreases in cardiac 
output and increases in systemic vascular resistance, but no 
significant negative inotropic effect. Blood pressure and 
pulse rate remain essentially unchanged. Mild depression of 
myocardial function. similar to that produced by lidocaine. 
has occasionally been observed following intravenous Mex~ 
itil therapy in patients with cardiac disease. 
Pharmacpkinetics Mexitil is well absorbed (-90%) from 
the gastrointestinal tract. Unlike lidocaine. its first-pass 
metabolism is low. Peak blood levels are reached in two to 
three hours. In normal subjects. the plasma elimination 
half-life of Mexitil is approximately 10-12 hours. It is 
5fWlO% bound to plasma protein. with a volume of distribu­
tion of 5-7 liters/kg. Mexitil is metabolized in the liver. Ap­

. proximately 10% is excreted unchanged by the kidney. 
While urinary pH does not normally have much influence on 
elimination, marked changes in urinary pH influence the 
rate of excretion: acidification accelerates excretion, while 
alkalinization retards it. 
Several metabolites of mexiletine have shown minimal anti­
arrhythmic activity in animal models. The most active is the 
minor metabolite N-methylmexiletine. which is less than 
20% as potent as mexiletine. The urinary excretion of N~me­
thylmexiletine in man is less than 0.5%. Thus the therapeu­
tic activity of Mexitil is due to the parent compound·. 
Hepatic impairment prolongs the elimination half-life of 
Mexitil. In eight patients with moderate to severe liver dis­
ease. the mean half-life was approximately 25 hours. 
Consistent with the limited renal elimination of Mexitil. 
little change in the half-life has been detected in patients 
with reduced renal function. In eight patients with creati­
nine clearance less than 10 mllmin. the mean plasma elimi­
nation half-life was 15.7 hourS; in seven patients with creati­
nine clearance between 11-40 mllmin. the mean half-life 
was 13.4 hours. 
The absorption rate of Mexitil is reduced in clinical situa­
tions such as acute myocardial infarction in which gastric 
emptying time is increased. Narcotics, atropine and magne­
sium-aluminum hydroxide have also been reported to slow 
the absorption of Me xi til. Metoclopramide has been reported 
to accelerate absorption. 
Mexiletine plasma levels of at least 0.5 mcg/ml are generally 
required for therapeutic response. An increase in the fre­
quency of central nervous system adverse effects has been 
observed when plasma levels exceed 2.0 mcg/mL Thus the 
therapeutic range is approximately 0.5 to 2.0 mcg/ml. 
Plasma levels within the therapeutic range can be attained 
with either three times daily or twice daily dosing but peak 

. to trough differences are greater with the latter regimen. 
creating the possibility of adverse effects at peak and ar­
rhythmic escape at trough. Nevertheless. some patients may 
be transferred successfully to the twice daily regimen (See 
DOSAGE AND ADMINISTRATION). 

Information will be superseded by supplements and subsequent editions 

INDICATIONS AND USAGE 
Mexitil® is indicated for the treatment of documented ven­
tricular arrhythmias. such as sustained ventricular tachy_ 
cardia, that. in the judgement of the physician, are life­
threatening. Because of the proarrhythmic effects of Me xi til. 
its use with lesser arrhythmias is generally not reCOm­
mended. Treatment of patients with asymptomatic ventricu_ 
lar premature contractions should be avoided. 
Initiation of Mexitil treatment. as with other antiarrhyth­
mic agents used to treat life-threatening arrhythmias. 
should be carried out in the hospital. 
Antiarrhythmic drugs have not been shown to enhance sur­
vival in patients with ventricular arrhythmias. 

CONTRAlNDICATIONS 
Mexitil® (mexiletine hydrochloride USP) is contraindicated 
in the presence of cardiogenic shock or pre-existingsecond­
or third-<legree A V block (if no pacemaker is present). 

WARNINGS Mortality: In the National Heart. lung 
and Blood Institute's Cardiac Arrhythmia Suppression 
Trial (CAST), a long-term. multicentered. randomized. 
double-blind study in patients with asymptomatic non· 
life-threatening ventricular arrhythmias who had a ' 
myocardial infarction more than six days but less than 
two years previously, an excessive mortality or non­
fatal cardiac arrest rate (7.7%) was seen in patients 
treated with encainide or flecainide compared with that 
seen in patients assigned to carefully matched placebo­
treated groups (3.0%). The average duration of treat­
ment with encainide or flecainide in this study was ten 
months. 
The applicability of the CAST results to other popula­
tions (e.g., those without recent myocardial infarction) 
.is uncertain. Considering the known proarrhythmic 
properties of Mexitil and the lack of evidence of im­
proved survival for any antiarrhythmic drug in patients 
without life-threatening arrhythmias, the use of Mexitil 
as well as other antiarrhythmic agents should be reo 
_served for patients with life-threatening ventricular 
antiarrhythmia. 

Acute liver Injury In postmarketing experience abnormal 
liver function tests have been reported. some in the first rew 
weeks of therapy with Mexitil® (mexiletine hydrochloride). 
Most of these have been observed in the setting of congestive 
heart failure or ischemia and their relationship to Mexitil® 
has not been established. 

PRECAUTIONS 
General If a ventricular pacemaker is operative, patients . 
with second or third degree heart block may be treated with 
Mexitil® (mexiletine hydrochloride) if continuously moni­
tored. A limited number of patients (45 of 475 in controlled 
clinical trials) with pre-€xisting first degree A V block were 
treated with Mexitil; none of these patients developed second 
or third degree A V block. Caution should be exercised when 
it is used in such patients or in patients with pre-existing 
sinus node dysfunction or intraventricular conduction ab­
normalities. 
Like other antiarrhythmics Mexitil® (mexiletine hydro­
chloride) can cause worsening of arrhythmias. This has been 
uncommon in patients with less serious arrhythmias (fre­
quent premature beats or non~sustained ventricular tachy­
cardia: see ADVERSE REACTIONS). but is of greater con­
cern in patients with life-threatening arrhythmias such as 
sustained ventricular tachycardia. In patients with such 
arrhythmias subjected to programmed electrical stimula­
tion or to exercise provocation. 10-15% of patients had exaC­
erbation of the arrhythmia. a rate not greater than that of 
other agents. 
Mexitil should be used with caution in patients with hypo­
tension and severe congestive heart failure because of the 
potential for aggravating these conditions. 
Since Mexitil is metabolized in the liver. and hepatic impair­
ment has been reported to prolong the elimination half-life 
of Mexitil. patients with liver disease should be followed 
carefully while receiving MexitiI. The same caution should 
be observed in patients with hepatic dysfunction secondary 
to congestive heart failure. 
Concurrent drug therapy or dietary regimens which may 
markedly alter urinary pH should be avoided during Mexitil 
therapy. The minor fluctuations in urinary pH associated 
with normal diet do not affect the excretion of Mexitil. 
SGOT Elevation and liver Injury In three-month controlled 
trials. elevations ofSGOT greater than three times the upper 
limit of normal occurred in about 1 % of both mexiletine­
treated and control patients. Approximately 2% of patients 
in the mexiletine compassionate use program had elevations 
of SOOT greater than or equal to three times the upper limit 
of normal. These elevations frequently occurred in associa­
tion with identifiable clinical events and therapeutic mea­
sures such as congestive heart failure, acute myocardial in­
farction. blood transfusions and other medications. These 
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842/PHYSICIANS' DESK REFERENCE® 

CibaGeneva-Cont. 

OVERDOSAGE 
Acute Toxicity 
No deaths due to acute poisoning with Esimil have been 
reported. 
Oral LD50's in rats (mg/kg): guanethidine, 1262; hydrochlo­
rothiazide, 2750. 
Signs and Symptoms 
Guanethidine. Postural hypotension (with dizziness, blurred 
vision, and possibly syncope when standing), shock, and 
bradycardia are most likely to occur; diarrhea (possibly se­
vere), nausea, and vomiting may also occur. Unconscious-­
ness is unlikely if adequate blood pressure and cerebral per­
fusion can be maintained by placing the patient in the supine 
position and by administering other treatment as required. 
Hydrochlorothiazide. The most prominent feature of poison­
ing is acute loss of fluid and electrolytes. 
Cardiovascular: Tachycardia, hypotension, shock. 
Neuromuscular: Weakness, confusion, dizziness, cramps of 
the calf muscles, paresthesia, fatigue, impairment of 
consciousness. 
Digestive: Nausea, vomiting, thirst. 
Renal: Polyuria, oliguria. or anuria (due to hemocon­
centration). 
Laboratory Findings: Hypokalemia, hyponatremia, hypo­
chloremia, alkalosis, increased BUN (especially in patients 
with renal insufficiency). 
Combined Poisoning: Sigus and symptoms may be aggra­
vated or modified by concomitant intake of antihypertensive 
medication, barbiturates, digitalis (hypokalemia), corticoste­
roids, narcotics, or alcohol. 
Treatment 
There is no specific antidote. 
The stomach contents should be evacuated. An activated 
charcoal slurry should be instilled and laxatives given, if 
conditions permit. 
If hypotension or shock occurs, the patient's legs should be 
kept raised, and lost fluid and ·electrolytes (potassium, so­
dium) should be replaced. Renal function should be moni­
tored until conditions become nor~mal. . 
In sinus bradycardia, atropine should be administered. 
In previously normotensive patients, treatment has con­
sisted essentially of restoring blood pressure and heart rate 
to normal by keeping the patient in thesupine Position. N6r­
mal homeostatic control usually returns gradually over a: 
72-hour period in these. patients. 
In previously hypertensive patients, particularly those with 
impaired cardiac reserve or other cardiovascular-renal dis­
ease, intensive treatment may be required to support vital 
functions and to control cardiac irregula<ities that might be 
present. The supine position must.be maintained; if vaso­
pressors are required, they must be used with extreme cau­
tion, since guanethidine may increase responsiveness. caus­
ing a rise in blood pressure and development of cardiac 
arrhythmias. 
Diarrhea, if severe or persistent, should be treated with anti­
cholinergiC agents to reduce intestinal hypermotility, and 
hydration and electrolyte balance should be maintained. 
Since guanethidine is excreted slowly. cardiovascular and 

. renal function should be monitored for a few days. . 

DOSAGE AND ADMINISTRATION 
Dosage should be determined by titration of individual com­
ponents (see boxed WARNING). Once the ·patient has suc­
ce&Sfully been given titrated doses of the individual compo­
nents, Esimil may be substituted if the titrated doses ;ue the 
same as those in the fixed combination. . 
When combined with other antihypertensive agents, doses of 
hydrochlorothiazide in excess of 50 mg should be avoided. 
Therefore, since each Esimil tablet contains 25 mg of hydro­
chlorothiazide, the daily· dosage of this ftxed combination 
should not exceed two tablets. If further blood pressure con­
trol is indicated, additional doses of guanethidine or other 
nondiuretic antihypertensive agents should be considered. 
Before using any guanethidine-containing product; at least 
1 week should elapse after MAO inhibitors (see CONTRAIN­
DICATIONS) or ganglionic blockers have been discontinued. 

HOW SUPPUED 

Tablets -round, white, scored (imprinted CIBA 47) 
c., 10 mg of guanethidine monosulfate 
' .. 25 mg of hydrochlorothiazide 
:"Bottles of 100 ···.····· .................................. NDC 0083-0047-30 
Do not store. above 86"F (30"C). 
Dispense in tight contailW (USP) C96-16 mev. 3/96) 

. Shown in Product Identification Guide, page 309 

ESTRADERM® 
estradiol transdermal system 
.Continuous delivery for twice-weekly application 

Prescribing Information 

1. ESTROGENS HAVE BEEN REPORTED TO IN­
CREASE THE RISK OF ENDOMETRIAL CARCINOMA 
IN POSTMENOPAUSAL WOMEN. 
Close clinical surveillance of all women taking estro­
gens is important. Adequate diagnostic measures, inw 
cluding endometrial sampling when indicated, should 
be undertaken to rule out malignancy in all cases of 
undiagnosed persistent or recurring abnormal vaginal 
bleeding. There is no evidence that "natural" estrogens 
are more or Jess hazardous than ttsynthetic" estrogens 
at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING 
PREGNANCY. 
Estrogen therapy during preguancy is associated with· 
an increased risk of congenital defects in the reproduc­
tive organs of the fetus, and possibly other birth defects. 
Studies of women who received diethylstilbestrol (DES) 
during pregnancy have shown that female offspring 
have an increased risk of vaginal adenosis, squamous 
cell dysplasia of the uterine cervix, and clear cell vagi­
nal cancer later in life; male offspring have an increased' 
risk of urogenital abnormalities and possible testicular 
cancer later in life. The 1985 DES Task Force concluded 
that use of DES during pregnancy is associated with a 
subsequent increased risk of breast cancer in the moth­
ers, although a causal relationship remains unproven 
and the observed level of excess risk is similar to that for 
a number of other breast cancer risk factors. 
There is no indication fo~ estrogen therapy during pregw 
nancy. 
Estrogens are ineffective for the prevention or treat­
ment of threatened or habitual abortion. Estrogens are 
not indicated for the prevention of postpartum breast 
engorgement. 

DESCRIPTION 
Estraderm, estradiol transdermal system, is desigued to 
release 17 p-estradiol through a rate-limiting membrane 
continuously upon application to intact skin. 
Two ~ystems are available to provide nominal in vivo delivw 
ery of 0.05 or 0.1 mg of estradiol per day via skin of average 
permeability (interindividual variation in skin permeahility 
is approximately 20%). Each corresponding system having 
an active surface area of 10 or 20 cm2 contains 4 or 8 mg of 
estradiol USP and 0.3 or 0.6 mL of alcohol USP, respectively. 
The composition of the systems per unit area is identicaL 
Estradiol tJSP (l7P-est.radioi) is a white, crystalline powder, 
chemically described as estra-l,3,5(10Hriene-3, 17 P-dioL 
The Estraderm system comprises four layers. Proceeding 
from the visible surface toward the surface attached to the 
skin, these layers are (1) a transparent polyester film, (2) a 
drug reservoir of estradiol USP and alcohol USP gelled with 
hydroxypropyl cellulose, (3) an ethylene-vinyl acetate co­
polymer membrane, and (4) an adhesive formulation oflight 
mineral oil and polyisobutylene. A protective liner (5) of 
siliconized polyethylene terephthalate film is attached to the 
adhesive surface and must be removed before the system can 
be used. 

11) Backing d ... ;::;::::::~::::::::::::~:::;:::::::::::::::::::::::::::::f.j::::;::::::::::::;jiii •• ~:.:j;:::==---. :~:g~~!e~~:~;ane 
• ~ (4) Adhestve layer 

--- (5) Protective liner 

The active component of the system is estradioL The remain­
ing components of the system are pharmacologically inac­
tive. Alcohol i~ also released from the system during use. 

CUNICAL PHARMACOLOGY 
The Estraderm system releases estradiol, the major estro­
genic hormone secreted by the human ovary. Although cir­
culating estrogens exist in a dynamic equilibrium of metaw 
bolic interconversions, estradiol is the principal intracellu­
lar human estrogen and is substantially more potent than 
estrone or estriol at. the receptor leveL 
Estraderm provides systemic estrogen replacement therapy. 
Estrogen receptors have been identified in tissues of the re­
productive tract, breast, pituitary, hypothalamus, liver, and 
in the bone of women. Among numerous effects, estradiol is 
largely responsible for the development and maintenance of 
the female reproductive system and of secondary sexual 
characteristics. By a direct action, it causes growth and de­
"elopment of the vagina, uterus, and fallopian tubes. With 
other hormones, such as pituitary hormones and progester­
"One, ·they cause enlargement of the breasts through promo­
tionof ductal growth, stromal development, and the accre­
tion oHat. Estrogens contribute to the shaping of the skele­
tOn, to the maintenance of tone and elasticity of urogenital 
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structures, to changes in the epiphyses of the long bones that 
allow for the pubertal growth spurt and its termination, to 
the growth of axillary and pubic hair, and to the pigmenta­
tion of the nipples and genitals. 
Estrogens are intricately involved with other honnones, 
especially progesterone, in the processes of the ovulatory 
menstrual cycle and preguancy and affect the release of pitu­
itary gonadotropins. 
Loss of ovarian estradiol secretion after menopause can re­
sult in instability of thermoregulation, causing hot flushes 
associated with sleep disturbance and excessive sweating, 
and urogenital atrophy, causing dyspareunia and urinary 
incontinence. Estradiol replacement therapy alleviates 
many of these symptoms of estradiol deficiency in the 
menopausal woman. 
Transdermal administration produces therapeutic serum 
levels of estradiol with lower circulating levels of estrone and 
estrone conjugates, and requires smaller total doses than 
does oral therapy. Because estradiol has a short half-life (-1 
h.our), transdermal administration of estradiol allows a rapid 

.. , decline in blood levels after an Estraderm system is removed, 
e.g.,· in a cycling regimen. 
In a study using transdermally administered estradiol, 0.1 
mg daily, plasma levels increased by 66 pg/mL, resulting in 
an average plasma level of 73 pg/mL. There were no signifi­
cant increases in the concentration of renin substrate or 
other hepatic proteins (sex hormone-binding globulin, thy­
roxine-binding globulin, and corticosteroid-binding globu· 
lin). 
Pharmacokinetics 
Administration of Estraderm produces mean serum concenw 
trations of estradiol comparable to those produced by a daily 
oral administration of estradiol at about 20 times the daily 
transdermal dose. In single-application studies in 14 post­
menopausal women using Estraderm systems that provided 
0.05 and 0.1 mg of exogenous estradiol per day, these systems 
produced increased blood levels within 4 hours and main­
tained respective mean serum estradiol concentrations of 32 
and 67 pg/mL above baseline over the application period. At 
the same time, increases in estrone serum concentration 
averaged only 9 and 27 pg/mL above baseline, respectively. 
Serum concentrations of estradiol and estrone returned to 
preapplication levels within 24 hours after removal of the 
system. The estimated daily urinary output of estradiol con­
jugates increased 5 to 10 times the baseline values and re­
turned to near baseline within 2 days after removal of the 
system. 
By comparison, estradiol (2 mg/day) administered orally to 
~stmenopausal women resulted in increases in mean serum 
concentration of 59 pg/mL of estradiol and 302 pg/mL of 
estrone above baseline on the third consecutive day of dos­
ing. Urinary output of estradiol conjugates after oral admin­
istration increased to about 100 times the baseline values 
~nd .did not approach baseline until 7~ days after the last 
dose. 
In a 3-week multiple-application study of 14 postmenopausal 
women in which Estraderm 0.05 was applied twice weekly, 
the mean increments in steady-state serum concentration 
were 30 pg/mL for estradiol and 12 pg/mL for estrone. Uri­
nary output of estradiol conjugates returned to baseline 
\\'ithin 3 days after removal of the last (6th) system, indicat­
ing little or no estrogen accumulation in the body. 

INDICATIONS AND USAGE 
Estraderm® (estradiol transdermal system) is indicated in 
the following: 
1. Treatment of moderate-to,sEwere vasomotor symptoms 

associated with menopause. There is no adequate evidence 
that estrogens are effective for nervous symptoms or de­
pression that might occur during menopause, and they 
should not be used to treat these conditions. 

2. Treatment of atrophic vaginitis and kraurosis vulvae. 
3'-Treatment of atrophic urethritis. 
4:'Treatment of hypoestrogenism due to hypogonadism, cas­

tration, or primary ovarian failure. 
5. Prevention of osteoporosis (loss of bone mass). The main­

stays of prevention and management of osteoporosis are 
·estrogen, an adequate lifetime calcium intake, and exer­
cise. Estrogen replacement therapy is the most effective 
single modality for the prevention of postmenopausal oste­
oporosis in women. Estrogen replacement therapy reduces 

, .. bone resorption and retards or halts postmel!opausal bone 
loss. Case-controlled studies have shown an approximately 

<,," 60% reduction in hip and wrist fractures in women whose 
estrogen replacement was begun within a few years of 
·menopause. Studies also suggest that estrogen reduces the 
rate of vertebral fractures. Even when started as late as 6 
years after menopause, estrogen prevents further loss of 
bone mass for as long as treatment· is continued. When 
estrogen therapy is discontinued, bone mass declines at a 
rate comparable to the immediate postmenopausal period. 
A well-controlled, double-blind, prospective trial con­
ducted at the Mayo Clinic has demonstrated that treat­
ment with Estraderm prevents bone loss in postmeno­
·pausal women at a dosage of O.05mg/day. 
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Treatment with Estraderm 0.05 mg showed full mainte­
nance of bone density with a slight (0.8%), but not signifi­
cant, increase. Placebo treatment resulted in a significant 
loss of more than 6% below baseline vertebral bone mass. 
Patients using either Estraderm 0.1 or 0.05 mg had signifi­
cantly greater bone densities than those using placebo. 
Women are at higher risk than men because they have less 
bone mass, and for several years following natural or in­
duced menopause, the rate of bone mass decline is acceler­
ated. Early menopause is one of the strongest predictors for 
the development of osteoporosis. In addition, other factors 
affecting the skeleton that are associated with osteoporosis 
include race (white and Asian women are at higher risk than 
black women); genetic factors (small build, 'family history); 
endocrine factors (nulliparity, thyrotoxicosis, hyperparathy­
roidism, Cushing's syndrome, hyperprolactinemia, Type I 
diabetes); life-style (cigarette smoking, alcohol abuse, seden­
tary habits); and nutrition (below-average body weight, di­
etary calcium intake). Calcium deficiency has been impli­
cated in the pathogenesis of the disease. Therefore, when not 
contraindicated, it is recommended that postmenopausal 
women receive calcium supplementation. 
Immobilization and prolonged bed rest produce rapid bone 
loss, while weight-bearing exercise has been shown both to 
reduce bone loss and to increase bone mass. The optimal type 
and amount of physical activity that would prevent osteopo­
rosis have not been established. 

CONTRAINDICATIONS 
Patients with known hypersensitivity to any of the compo­
nents of the therapeutic system should not use Estraderm. 
Estrogens should not be used in women with any of the fol­
lowing conditions: 
1. Known or suspected pregnancy (see Boxed Warning). Es­

trogen may cause fetal harm when administered toa preg­
nant woman. 

2. Known or suspected cancer of the breast. 
3. Known or suspected estrogen-dependent neoplasia. 
4. Undiagnosed abnormal genital bleeding. 
5. Active thrombophlebitis or thromboembolic disorders. 

WARNINGS 
1. Induction of malignant neoplasms. Some studies have sug­
gested. a possible increased incidence of breast cancer in 
those women taking estrogen therapy at higher doses or for 
prolonged periods of time. The majority of studies, however, . 
have not shown an association with the usual doses used for 
estrogen replacement therapy. Women on this therapy 
should have regular breast examinations and should be in­
structed in breast self-examination. The reported endome­
trial cancer risk among unopposed estrogen users is about 2~ 
to 12-fold greater than in nonusers and appears dependent 
on duration of treatment and on estrogen dose. Most studies 
show no significant increased risk associated with use of es­
trogens for less than 1 year. The greatest risk appears associ­
ated with prolonged use with increased risks of 15- to 24-fold 
for 5 to 10 years or more. In three studies, persistence of risk 
was demonstrated for 8 to over 15 years after cessation of 
estrogen treatment. [n one study, a significant decrease in 
the incidence of endometrial cancer occurred 6 months after 
estrogen withdrawal. Concurrent progestin therapy may 
offset this risk, but the overall health impact in postmeno­
pausal women is not known (see PRECAUTIONS). 
Estrogen therapy during pregnancy is associated with an 
increased risk of fetal congenital reproductive tract disor­
ders. In female offspring, there is an increased risk of vaginal 
adenosis, squamous cell dysplasia of the cervix, and clear cell 
vaginal cancer later in life; in males, urogenital and possibly 
testicular abnormalities. Although some of these changes 
are benign, it is not known whether they are precursors of 
malignancy. 
2. Gallblad.<kr disease. Two studies have reported a 2- to 4-
fold increase in the risk of surgically confirmed gallbladder 
disease in po5tme~opausal women receiving oral estrogen 
replacement therapy, similar to the 2-fold increase previ­
ously noted in users of oral contraceptives. 
3. Cardiouasculnr disease. Large doses of oral estrogen (5 mg 
conjugated estrogens per day), comparable to those used to 
treat cancer of the prostate and breast, have been shown in a 
large prospective clinical trial in men to increase the risk of 
nonfatal myocardial infarction, pulmonary embolism, and 
thrombophlebitis. It cannot necessarily be extrapolated from 
men to women. However, to avoid the theoretical cardiov~ 
cular risk to women caused by high estrogen doses, the dose 
for estrogen replacement therapy should not exceed the low­
est effective dose. 
4. Ekuated blood pressure. Occasional blood pressure in­
creases during postmenopausal estrogen .replacement ther­
apy have been attributed to idiosyncratic reactions to estro­
gens. More often, blood pressure has remained the same or 
has dropped. Postmenopausal estrogen use does not increase 
the risk of stroke; nonetheless, blood pressure should be mon­
itored at regular intervals with estrogen use, especially if 
high doses are used. Ethinyl estradiol and conjugated estro­
gens have been shown to increase renin substrate. In con-

trast to these oral estrogens, transdermally administered 
estradiol does not affect renin substrate. 
5. Hypercalcemia. Administration of estrogen may lead to 
severe hypercalcemia in patients with breast cancer and 
bone metastases. If this occurs, the drug should be stopped 
and appropriate measures taken to reduce the serum cal­
cium levels. 

PRECAUTIONS 
General 
1. Addition of a progestin. Studies of the addition of a proges­
tin for 10 or more days of a cycle of estrogen administration 
have reported a lowered incidence of endometrial hyperpla, 
sia than would be induced by estrogen treatment alorie. Mor' 
phologic and biochemical studies of endometria suggest that 
10 to 14 days of progestin are needed to provide maximal 
maturation of the endometrium and to reduce the likelihood 
of hyperplastic changes. There are possible additional risks 
that may be associated with the use of progestins in estrogen 
replacement regimens. These include (1) adverse effects on 
lipoprotein metabolism (lowering HDL and raising LDL); 
which could diminish the purported cardioprotective effect 
of estrogen therapy (see PRECAUTIONS, below); (2) impair­
ment of glucose tolerance; and (3) possible enhancement of 
mitotic activity in breast epipthelial tissue, although few 
epidemiologic data are available to address this point (see 
PRECAUTIONS, below). The choice of progestin, its dose, 
and its regimen may be importal)t in minimizing these ad­
verse effects, but these issues will require further study be­
fore they are clarified. 
2. Cardiouasculnr risk. A causal relationship between estro­
gen replacement therapy and reduction of cardiovascular 
disease in postmenopausal women has not been proven. Fur­
thermore, the effect of added progestins on this putative ben-
efit is not yet known. . 
In recent years, many published studies have suggested that 
there may be a cause-effect relationship between postmeno­
pausal oral estrogen replacement therapy without ad.<kd 
progestins and a decrease in cardiovascular disease in 
women. Although most of the observational studies that 
assessed this statistical association have reported a 20% to 
50% reduction in coronary heart disease risk and associated 
mortality in estrogen takers, the following should be consid­
ered when interpreting these reports: 

1. Because only one of these studies was randomized and it 
was too small to yield statistically significant results, all 
relevant studies were subject to selection bias. The appar­
ently reduced risk of coronary artery disease cannot be 
attributed with certainty to estrogen replacement ther­
apy. It may instead have been caused by life-style and 
medical characteristics of the women studied with the 
possibility that healthier women were selected for estro­
gen therapy. Thus, ongoing and future large-scale ran­
domized trials may fail to confirm this apparent benefit. 
2. Current medical practice often includes the use of con­
comitant progestin therapy in women with intact uteri 
(see PRECAUTIONS and WARNINGS). While the effects 
of added progestins on the risk of ischemic heart disease 
are not known, all available progestins reverse at least 
some of the favorable effects of estrogens on HDL and LDL 
levels. 
3. While the effects of added progestins on the risk of 
bre,ast cancer are also unknown, available epidemiological 
evidence suggests that progestins do not reduce, and may 
enhance, the moderately increased breast cancer inci­
dence that has been reported with prolonged estrogen 
replacement therapy (see WARNINGS, above). 

Because relatively long-term use of estrogens by women with 
uteri has been shown to induce endometrial cancer, physi­
cians often recommend that women who are deemed candi­
dates for hormone replacement should take progestins as 
well as estrogens. When considering prescribing concomi­
tant estrogens and progestins for hormone replacement ther­
apy, physicians and patients are advised to carefully weigh 
the potential benefits and risks of the added progestin. 
Large-scale, randomized, pJacebo-controlled, prospective 
clinical trials are required to clarify these issues. 
3. Physical examination. A complete medical and family his­
tory should be taken prior to the initiation of any estrogen 
therapy. The pretreatment and periodic physical examina­
tions should include special reference to blood pressure, 
breasts, abdomen, and pelvic organs and should include a 
Papanicolaou smear. As a general rule, estrogen should not 
be prescribed for longer than 1 year without another physi­
cal examination being performed. 
4. Hypercoagulability. Some studies have shown that women 
taking estrogen replacement therapy have hypercoagulabil­
ity, primarily related to decreased antithrombin activity. 
This effect appears dose- and duration.<fependent and is less 
pronounced than that associated with oral contraceptive use. 
Also, postmenopausal women tend to have increased coagu­
lation parameters at baseline compared to premenopausal 
women. There is some suggestion that low-dose postmeno­

. pausal mestranol may increase the risk of thromboembo­
lism, although the majority of studies (primarily of users of 
conjugated estrogens) report no such increase. There is in-
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sufficient information on hypercoagulability in women who 
have had previous thromboembolic disease. Women on estro­
gen replacement therapy have not been reported to have an 
increased risk of thrombophlebitis andlor thromboembolic 
disease. However, there is insufficient information regard­
ing women who have had previous thromboembolic disease. 
5. Familial hyperlipoproteinemia. Estrogen therapy may be 
associated with massive elevations of plasma triglycerides, 
leading to pancreatitis and other complications in patients 
with familial defects of lipoprotein metabolism. 
6. Fluid. retention. Because estrogens may cause some degree 
of fluid retention, conditions that might be influenced by this 
factor, such as asthma, epilepsy, migraine, and cardiac or 
renal dysfunction, require careful observation. 
7. Uterine bleeding and mastodynia. Certain patients may 
develop undesirable manifestations of estrogenic stimula­
tion1 such as abnormal uterine bleeding and mastodynia. 
8. Impaired liuer function. Estrogens may be poorly metabo­
lized in patients with impaired liver function and ShOlild be 
administered with caution. 
Information for the Patient 
See text of Patient Package Insert, which appears after the 
HOW SUPPLIED section. 
laboratory Tests 
Estrogen administration should generally be guided by clini­
cal response at the smallest dose, rather than laboratory 
monitoring, for relief of symptoms for those indications in 
which symptoms are observab\.e. For prevention and treat­
ment of osteoporosis, however, see DOSAGE AND ADMIN­
ISTRATION. Tests used to measure adequacy of estrogen 
replacement therapy include serum estrone and estradiol 
levels and suppression of serum gonadotropin levels. 
Drug/laboratory Test Interactions 
Some of these drugllaboratory test interactions have been 
observed only with estrogen-progestin combinations (oral 
contraceptives): 
l. Accelerated prothrombin time, partial thromboplastin 

time, and platelet aggregation time; increased platelet 
count; increased factors II, VII antigen, VIII antigen, VIII 
coagUlant activity, IX, X, XII, VII-X complex, II-VII-X 
complex, and beta-thromboglobulin; decreased levels of 
antifactor Xa and antithrombin III; decreased antithrom­
bin III activity; increased levels of fibrinogen and fibrino­
gen activity; increased plasminogen antigen and activity. 

2. Increased thyroid-binding globulin (TBGl leading to in­
creased circulating total thyroid hormone, as measured by 
T. levels determined either by column or by radioimmuno­
assay. Free T3 resin uptake is decreased, reflecting the 
elevated TBG; free T. and free T3 concentrations are unal­
tered. 

3. Other binding proteins may be elevated in serum1 i.e., cor~ 
ticosteroid-binding globulin (CBG), sex hormone-binding 
globulin (SHBG), leading to increased circulating cortico­
steroids and sex steroids respectively. Free or biologically 
active hormone concentrations are unchanged. Other 
plasma proteins may be increased (angiotensinogen/ renin 
substrate, alpha-I-antitrypsin, ceruloplasmin). 

4. Increased plasma HDL and HDlr2 subfraction concentra­
tions, reduced LDL cholesterol concentration, increased 
triglyceride levels. 

5. Impaired glucose tolerance. 
6. Reduced response to metyrapone test. 
7. Reduced serum folate concentration. 
Carcinogenesis. Mutagenesis. Impairment of Fertility 
Long-term, continuous administration of natural and syn­
thetic estrogens in certain animal species increases the fre­
quency of carcinomas ofthe breast, cervix, vagina, testis, and 
liver (see CONTRAINDICATIONS and WARNINGS). 
Pregnancy Category X 
Estrogens should not be used during pregnancy (see CON­
TRAINDICATIONS and Boxed Warning). 
Nursing Mothers 
As a general principle, the administration of any drug to 
nursing mothers should be done only when clearly necessary 
since many drugs are excreted in hurn'an milk . 

ADVERSE REACTIONS 
(See WARNINGS regarding induction of neoplasia, adverse 
effects on the fetus, gallbladder disease, cardiovascular dis­
ease, elevated blood pressure, and hypercalcemia.) 
The most commonly reported adverse reaction to Estraderm 
iii clinical trials was redness and irritation at the application 
site. This occurred in about 17% of the women treated and 
caused approximately 2% to discontinue therapy. Reports of 
rash have been rare. There have also been rare reports of 
severe systemic allergic reactions. 
The following additional adverse reactions have been 
reported with estrogen therapy: 
l.Genitourinary system. Changes in vaginal bleeding pat­
tern and abnormal withdrawal .bleeding or flow; break­
through bleeding; spotting; increase in size of uterine 
leiomyomata; vaginal candidiasis; change in amount of 
cervical secretion . 

Continued on next page 
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2. Breasts. Tenderness, enlargement. 
3. Gastrointestinal. Nausea. vomiting; abdominal cramps, 
- bloating; cholestatic jaundice; gallbladder disease. 

4. Skin. Chloasma or melasma that may persist when drug 
is discontinued; erythema multiforme; erythema nodo­
sum; hemorrhagic eruption; loss of scalp hair; hirsutism. 

5. Eyes. Steepening of corneal curvature; intolerance to 
contact lenses. 

6. eNS. Headache, migraine, dizziness; mental depression; 
chorea. 

7. Miscellaneous. Increase or decrease in weight; reduced 
carbohydrate tolerance; aggravation of porphyria; edema; 
changes in libido-. 

ACUTE OVERDO,sAGE 
Serious ill effects have not been reported following acute 
ingestion of large doses of estrogen-containing oral con­
traceptives by young children. Overdosage of estrogen may 
cause nausea and vomiting. and withdrawl heeding may 
occur in females. 

DOSAGE AND ADMINISTRATION 
The adhesive side of the Estraderm system should be placed 
on a clean, dry area of the skin on the trunk of the body (in­
cluding the buttocks and abdomen). The site selected should 
be one that is not exposed to sunlight. Estradenn should not 
be applied to· the breasts. The Estraderm system should be 
replaced twice weekly. The sites of application must be ro­
tated, with an interval of at least 1 week allowed between 
applications to a particular site. The area selected should not 
be oily, damaged, or irritated. The waistline should be 
avoided, since tight clothing may rub the system off. The 
system should be applied immediately after opening the 
pouch and removing the protective liner. The system should 
be pressed firmly in place with the palm of the hand for 
about 10 seconds, making sure there is good contact, espe­
cially around the edges. In the unlikely evel)t that a system 
should fall off, the same system may be reapplied. If neces­
sary, a new system may be applied. In either case, the 
original treatment schedule should be continued. 
Initiation of Therapy 
Estraderm is currently available in two dosage forms-D.05 
mglind 0.1 mg. For treatment of moderate-to-severe vasomo­
tor symptoms, atrophic vaginitis, and atrophic urethritis 
associated with menopause, initiate therapy with Estraderm 
0.05 applied to the skin twice weekly. The lowest dose that 
will control symptoms should be chosen, and medication 
should be discontinued as promptly as possible. Attempts to 
discontinue or taper medication given only for these meno­
pausal symptoms should be made at 3-month to 6-month 
intervals. 
·Prophylactic therapy with Estraderm to prevent postmtmo­
pausal bone loss should be initiated with the 0.05 mglday 
dosage as soon as possible after menopause. The dosage may 
be adjusted if necessary. Discontinuation of estrogen re­
placement therapy may reestablish bone loss at a rate com­
parable to the immediate postmenopausal period. 
In women not currently taking oral estrogens, treatment 
with Estraderm may be initiated at once. In women who are 
currently taking oral estrogen, treatment with Estraderm 
should be initiated 1 week after withdrawal of oral hormone 
replacement therapy, or sooner if menopausal symptoms 
reappear in less than 1 week. 
Therapeutic Regimen 
Estraderm therapy may be given continuously in patients 
who do not have an intact uterus. In those patients with an 
intact uterus, Estraderm may be given on a cyclic schedule 
(e.g., 3 weeks on drug followed by 1 week off drug). 

HOW 'SUPPLIED 
Estraderm estradiol transdermal system 0.05 mg/day­
each 10 cm2 system contains 4 mg of estradiol USP for nomi­
nal' delivery of 0.05 mg of estradiol per day. 
Patient Calendar Pack 
of 8 Systems .................................................. NDC oo83-231~ 
Carton of 6 Patient Calendar Packs 
of 8 Systems .................................................. NDC 0083-2310-62 
Carton of 1 Patient Calendar Pack 
of 24 Systems ................................................ NDC 0083-2310-24 
EstrBderm estrBdiol transdermBI system O. , mg/dB)'-<lllch 
20 cm2 system contains 8 mg of estradiol USP for nomfnal' 
delivery of 0.1 mg of estradiol per day. 
Patient Calendar Pack 
of 8 Systems .................................................. NDC 0083-232Q.()8 
Carton of 6 Patient Calendar Packs 
of 8 Systems .................................................. NDC 0083-2320-62 
Carton of 1 Patient Calendar Pack 
of 24 Systems ................................................ NDC 0083-2320-24 

'See DESCRIPTION. 
Do not store above 86"F (30"C). 
Do not store unpouched. Apply immediately upon removal 
from the protective pouch. 
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Information for the Patient 

ESTRADERM® 

Generic name: estradiol transdermal system pronounced 
ess-tra-DYE-aU 

1. ESTROGENS INCREASE THE RISK OF CANCER OF 
THE UTERUS IN WOMEN WHO HAVE HAD THEIR 
MENOPAUSE ("CHANGE OF LIFE',. 
If you use any estrqgen-containing drug, it is important 
to visit your doctor regularly and report any unusual 
vaginal bleeding right away. Vaginal bleeding after 
menopause may be a warning sign of uterine cancer. 
Your doctor should evaluate any unusual vaginal bleed­
ing to find out the cause. 
2. ESTROGENS SHOULD NOT BE USED DURING 
PREGNANCY. 
Estrogens do not prevent miscarriage (spontaneous 
abortion) and are not needed in the days following 
childbirth. If you take estrogens during pregnancy, your 
unborn child has a greater than usual chance of having 
birth defects. The risk of developing these defects is 
small, but clearly larger than the risk in children whose 
mothers did not take estrogens during pregnancy. These 
birth defects may affect the baby's urinary system and 
sex organs. Daughters born to mothers who took DES 
(an estrogen drug) have a higher than usual chance of 
developing cancer of the vagina or cervix when they 
become teenagers or young adults. Sons may have a 
higher than usual chance of developing cancer of the 
testicles when they become teenagers or young adults. 

INTRODUCTION 
Your doctor has prescribed Estraderm for the treatment of 
your menopausal symptoms andlor to prevent osteoporosis. 
During menopause, production of estrogen hormones by 
your body decreases well below the amounts normally pro­
duced during your fertile years. In many women, this de­
crease in estrogen production causes uncomfortable symp­
toms, most noticeably, hot flushes and sleep disturbance. 
Estrogens can be given to reduce or eliminate these symp­
toms and/or to prevent osteoporosis. 
The Estraderm system that your doctor has prescribed for 
you releases small amounts of estradiol through the skin in a 
continu~us way. Estradiol is the same horm9ne that your 
ovanes produce abundantly before menopause. Your doctor 
will prescribe the lowest dose you require, depending upon 
your individual response. The dose is adjust:ed by the size of 
the Estraderm system used; the systems are available in two 
sizes. The length of treatment will depend on the reason for 
use. 

INFORMATION ABOUT ESTRADERM 
How Estraderm Works 
EStraderm contains estradiol. When applied to "the skin as 
dir~ted below, the Estraderm system releases estradiol, 
whICh flows through the skin into the bloodstream. 
How and Where to Apply Estraderm . 
Each Estraderm system is individually sealed in a protective 
pouch. Tear open this pouch at the indentation (do not use 
scissors) and remove the system. Bubbles in the system are 
normal. 

A stiff protective liner covers the adhesive side of th~ sys­
tem-the SIde that will be placed against your skin. This 
liner must be removed before applying the system. Slide the 
protective liner sideways between your thumb and index 
finger. Then hold the system at one edge. Remove the protec­
tive liner and discard it. Try to avoid touching the adhesive. 

Apply the adhesive side of the system to a clean, dl")' area of 
the skin on the trunk of the body (including the buttocks and 
abdomen). . . 

Information will be superseded by supplements and subsequent editions 

The .site selected should be one that is not exposed to sun­
light. Some women may find that it is more comfortable to 
wear Estraderm on the buttocks. Do not apply Estradenn to 
your breasts. The sites of application must be rotated, with an 
interval of at least 1 week allowed between applications to a 
particular site. The area selected should not be oily, dam­
aged, or irritated. Avoid the waistline, since tight clothing 
may rub the system off. Apply the system immediately after 
oPening the pouch and removing the protective liner. Press 
the system firmly in place with the palm of your hand for 
about 10 seconds, making sure there is good contact·, espe­
cially around the edges. 
The Estraderm system should be worn continuously until it 
is time to replace it with a new system. You may wish to ex­
periment with different locations when applying a new sys­
tem, to find ones that are most comfortable for you and 
where clothing will not rub on the system. 
When to Apply EstrBderm 
The Estraderm system should be replaced twice weekly. 
Your Estraderm package con tains a calendar checklist on 
the back to help you remember a schedule. Mark the 2-day 
schedule you plan to follow. Always change the system on 
the 2 days of the week you have marked. 
When changing the system, remove the used Estraderm and 
discard it. Any adhesive that might remain on your skin can 
be easily rubbed off. Then place the new Estraderm on a dif­
ferent skin site. (The same skin site should not be used again 
for at least 1 week after removal of the system.) 
Please note: Contact with water when you are bathing, 
swimming, or showering will not affect the system. In the 
unlikely event that a system should fall off, put this same 
system back on and continue to follow your original treat­
ment schedule. If necessary, you may apply a new system but 
continue to follow your original schedule. 
Benefits of Treatment With Estraderm 
Regular use of Estraderm twice weekly offers relief of moder­
ate-to-severe symptoms of menopause and has been shown to 
help prevent osteoporosis, which is a thinning of the bones 
that makes them more fragile. In the years following the 
menopause, unless estrogen therapy is taken regularly, your 
bones can rapidly lose strength, possibly leading to osteopo­
rosis and bone fractures. Estraderm may prevent this bone 
loss and the development of osteoporosis and may help you to 
avoid fractures of your spine ("dowager's hump"), wrist, and 
hip later in life. 
Small quantities of the naturally occurring hormone estra­
diol are absorbed through the skin from the Estraderm sys­
tem, ensuring a continuous supply of circulating hormone in 
the body. 
There is no medical evidence that the use of any estrogen 
during menopause will keep you feeling young, keep your 
skin soft, or relieve nervousness. 
USES OF ESTROGEN. 
·To reduce moderate-to-severe menopausal symptoms. Estro­
gens are hormones produced by the ovaries. The decrease in 
the amount of estrogen that occurs in all women, usually 
between ages 45 and 55, causes the menopause. Sometimes 
the ovaries are removed by an operation. causing "surgical 
inenopause." When the amount of estrogen begins to de­
crease, some women develop very uncomfortable symptoms, 
·such as feelings of warmth in the face, neck, and chest or 
sudden intense episodes of heat and sweating ("hot flashes"). 
The use of drugs containing estrogens can help the body ad­
just to lower estrogen levels. 
SOme women have only mild menopausal symptoms, or none 
·at all, and do not need estrogen therapy for these particular 
symptoms. Other women may need estrogens for a few 
months while their bodies adjust to lower estrogen levels. 
For the treatment of menopausal symptoms only, most 
women need estrogen replacement therapy for no longer 
than 6 months. The prevention of osteoporosis may require 
longer-term therapy. 
To preven! osteoporosis (brittle bones). Afte,. age 40, and espe­
cially after menopause, women begin to lose bone more rap­
idly, and some women develop osteoporosis. This thinning of 
the bones makes the bones weaker and more likely to break, 
often leading to fractures of the spine, hip, and wrist. Taking 
estrogens after the menopause slows down or halts bone loss 
and may prevent bones from breaking. Rapid loss of bone 
may begin soon after estrogen therapy is discontinued. Eat­
ing foods that are high in calcium (such as milk products) or 
taking calcium supplements and certain types of exercise 
may also help prevent osteoporosis. Before you change your 
calcium intake or exercise habits, it ·is important to discuss 
these life-style changes with your doctor to find out if they 
are safe for you. Since estrogen use is associated with some 
risk, its use in the prevention of osteoporosis should be con­
fined to women who appear to be susceptible to this condi­
tion. The following characteristics are often present in 
women who are likely to develop osteoporosis: early menO' 
pause; white or Asian race; a family history of osteoporosis in 
a mother, sister, or aunt; slight build; cigarette smoking; 
alcohol abuse; or sedentary life-style. 
Women who had their menopause by the surgical removal of 
their ovaries at a relatively young age may be good candi­
dates for Estraderm therapy to help prevent osteoporosis. 
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To treat atrophic vaginitis (itching, burning, dryness in or 
around the vagina) and atrophic urethritis (which may cause 
difficulty or burning on urination). 
WHEN ESTROGENS SHOULD NOT BE USED 
During pregnancy. Although the possibility is fairly small, 
there is a greater risk of having a child born with a birth de­
fect if you take estrogens during pregnancy. A male child 
may have an increased risk of developing abnormalities of 
the urinary system and sex organs. A female child may have 
an increased risk of developing cancer of the vagina or cervix 
in her teens or twenties. Estrogen is not effective in prevent· 
ing miscarriage (abortion). In addition, estrogen should not 
be used after childbirth to prevent the breast from filling 
with milk, or while breast-feeding. 
Ifyvu have undiagnosed vaginal bkeding. Unusual vaginal 
bleeding can be a warning sign of uterine cancer, especially if 
it happens after menopause. Your doctor must find out the .. 
proper treatment, if any. Taking estrogens without visiting 
your doctor can cause you serious harm if your vaginal bleed­
ing is caused by cancer of the uterus. 
If you have any circulation probkms. Estrogen therapy 
should be used only after consultation with your doctor and 
only in recommended doses. Patients ·with a tendency· for 
abnormal blood clotting should a void estrogen use (see DAN­
GERS OF ESTROGENS). 
If yvu have had cancer. Since estrogens increase the risk of . 
certain cancers. you should not take estrogens if you have 
ever had cancer of the breast or uterus. 
When they are ineffective. Sometimes women experience ner· 
VOllS symptoms or depression during menopause. There is no 
evidence that estrogens are effective for such symptoms. You 
may have heard that taking estrogens for long periods 
(years) after menopause will keep your skin soft and supple 
and keep you feeling young. There is no evidence for these 
claims, and such long·term treatment may carry serious 
risks. 
DANGERS OF ESTROGENS 
Cancer of the uterus. The risk of cancer of the uterus in­
creases the longer estrogens are used and when larger doses 
are taken. One study showed that when estrogens are discon­
tinued, this increased risk of cancer seems to fall off quickly. 
Three other studies showed that the risk for uterine cancer 
stayed high for 8 to more than 15 years after stopping estro­
gen treatment. Because of this risk, it is important to take the 
lowest dose of estrogen that wil/ control your symptoms and to 
take it only as long as you need it. Using progestin therapy 
together with estrogen therapy may reduce the higher risk 
of uterine cancer related to estrogen use (see OTHER IN­
FORMATION). 
If you have had your uterus removed (total hysterectomy), 
there is no danger of developing cancer of the uterus. 
Cancer of the breast. The majority of studies have shown no . 
association between the usual doses used for estrogen re.­
placement therapy and breast cancer. Some studies have 
suggested a possible increased incidence of breast cancer in 
those women taking estrogens for prolonged periods of time 
and especially if higher doses are used. 
Regular breast examinations by a health professional and 
monthly self-examination are recommended for women re· 
ceiving estrogen therapy, as they are for all women. 
Gal/bladder disease. Women who use estrogens after meno­
pause are more likely to develop gallbladder disease neediIig . 
surgery than women who do not use estrogens. 
·Abnormal blood clotting. Taking estrogens may increase the 
risk of blood clots. These clots can cause a stroke, heart at­
tack, or pulmonary embolus, any of which may be fatal. How- . 
ever, most studies of low-dose estrogen usage by women do 
not show an increased risk of these complications. 
SIDE EFFECTS 
In addition to the risks listed above, the following side effects 
have been reported with estrogen use: 
e Nausea and vomiting. 
• Breast tenderness or enlargement. 
• Enlargement of benign tumors of the uterus. 
• Retention of excess fluid. This may make some conditions 

worsen, such as asthma, epilepsy, migraine, heart disease, 
or kidney disease. 

• A spotty darkening of the skin, particularly on the face. 
• Skin irritation, redness, or rash may Occur at the site of 

Estraderm application. 
REDUCING RISK OF ESTROGEN USE 
If you decide to take estrogen replacement therapy, you can 
reduce your risks by carefully monitoring your treatment. 
Bee your doctor regularly. While you are taking estrogens, it is 
important that you visit your doctor at least once a year for a 
physical examination. If members of your family have had 
breast cancer or if you have ever had breast nodules or an 
abnormal mammogram (breast x·ray), you may need to have 
mOre frequent breast examinations. . 
Reevaluate your need for estrogens. You and your doctor 
should reevaluate your need for estrogens at least every 6 
months. 
Be alert for signs of trouble. Report these or any other un­
usual side effects to your doctor immediately: 
,. Abnormal bleeding from the vagina. 
.• Pains in the calves or chest, a sudden shortness of breath, 

or coughing blood (indicating possible clots in the legs, 
heart, or lungs). 

• Severe headache, dizziness, faintness. or changes in vision, 
indicating possible clots in the brain or eye. 

• Breast lumps. 
• Yellowing of the skin. 
• Pain, swelling, or tenderness in the abdomen. 
• Skin irritation, redness, or rash. 
OTHER INFORMATION 
If your uterus has not been removed, your doctor may choose 
to prescribe a progestin, a different hormorial drug, to be 
used in association with estrogen treatment. Progestins 
lower the risk of developing endometrial hyperplasia, a pos­
sible precancerous condition of the uterine lining, which 
may OCcur while using estrogens. There are possible addi­
tional risks that may be associated with the inclusion of a 
progestin in estrogen treatment. The possible risks include 
unfavorable effects on blood fats and sugars, as well as a pos­
sible further increase in breast cancer risk that may be ass0-
ciated with long-term estrogen use. 
Some research has suggested that estrogens taken without 
progestins may protect women against developing heart dis­
ease. However, this effect of estrogens is not certain. 
You are cautioned to discuss very carefully with your doctor 
or health care provider all the possible risks and benefits of 
long-term estrogen and progestin treatment, as they affect 
you personally. 
Your doctor has prescribed this drug for you and you alone. 
Do not give the drug to anyone else. . 
If you will be taking calcium supplements as part of the 

- treatment to help prevent osteoporosis, check with your doc­
tor about the amounts recommended.· 
Keep this and all other drugs out of the reach of children. In 
case of overdose, remove the Estraderm system and call your 
doctor, hospital, or poison control center immediately. 
This leaflet provides the most important information about 
estrogens. If you want to read more, ask your doctor or phar­
macist to let you read the professional labeling. 
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ISMELlN® sulfate 
liz 'mel·lin j 

, guanethidine monosulfate USP 
Tablets 

DESCRIPTION 
Ismelin, guanethidine monosulfate USP, is an antihyperten­
sive, available as tablets of 10 mg and 25 mg for oral adminis­
tration. Each 10-mg and 25-mg tablet contains guanethidine 
monosulfate USP equivalent to 10 mg and 25 mg of guanethi­
dine sulfate, USP. Its chemical name is [2'(hexahydro-l(2H).. 
azocinyllethyljguanidine sulfate 1:1. 
Guanethidine monosulfate VSP is a white to off-white crys­
talline powder with a molecular weight of 296.38. It is very 
soluble in water, sparingly soluble in alcohol, and practically 
insoluble in chloroform. 
Inactive ing~dients: Calcium stearate, colloidal silicon 
dioxide, D&C Yellow No. 10 (lO-mg tablets),.lactose, starch, 
stearic acid, and sucrose. 

CLINICAL PHARMACOLOGY 
Ismelin acts at the sympathetic neuroeffector junction by 
inhibiting or interfering with the release andlor distribution 
of the chemical mediator (presumably the catecholamine 
norepinephrine), rather than acting at thc effector cbll by 
inhibiting the association of the transmitter with its recep­
tors. In contrast to ganglionic blocking agents, Ismelin sup­
presses equally the responses mediated by alpha- and beta­
adrenergic receptors but does not produce parasympathetic 
blockade. Since sympathetic blockade results in modest de­
creases in peripheral resistance and cardiac output, Ismelin 
lowers blood pressure in the supine position. It further re­
duces blood pressure by decreasing the degree of vasocon­
striction that normally results from reflex sympathetic ner­
vous activity upon assumption of the upright posture, thus 
reducing venous return and cardiac output more_ The inhibi~ 
tion of sympathetic venoconstrictive mechanisms results in 
venous pooling of blood. Therefore, the effect of Ismelin is 
·especially pronounced when the patient is standing. Both the 
systolic and diastolic pressures are reduced. 
Other actions at the sympathetic nerve terminal include 
depletion of norepinephrine. Once it gains access to the neu­
ron, [smelin accumulates within the intraneuronal storage 
vesicles and causes depletion of norepinephrine stor~ 
within the nerve terminal. Prolonged oral administration of 
Ismelin produces a denervation sensitivity of the neuroeffec­
tor junction, probably reSUlting from the chronic reduction 
.in norepinephrine releas,ed by. the sympathetic nerve end­
ings. Systemic responses to catecholamines released from 
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the adrenal medulla are not prevented and may even be.aug­
mented as a result of this denervation sensitivity. A paradox­
ical hypertensive crisis may occur. if Isme.lin is given to pa­
tients WIth pheochromocytoma or If norepmephrine is given 
to a patient receiving the drug. 
Due to its poor lipid solubility, Ismelin does not readily cross 
the blood-brain barrier. In contrast to most neural blocking 
agents, Ismelin does not appear to suppress plasma renin 
activity in many patients. . 
Pharmacokinetics 
The pharmacokinetics of Ismelin are complex. The amou~t 
of drug in plasma and in urine is linearly related to dose, 
although large differences occur between individuals be­
cause of variation in absorption and metabolism. Adrenergic 
blockade occurs with a minimum concentration in plasma of 
8 ng/ml; this concentration is achieved in different individu­
als with dosages of 1()...50 mg/day at steady state. Ismelin is 
eliminated slowly because of extensive tissue binding. After 
chronic oral administration, the initial phase of elimination 
with a half-life of 1.5 days is followed by a second phase of 
elimination with a half-life of 4-8 days. The renal cl""rance 
of Ismelin is 56 mIl min. Ismelin is converted by the liver to 
three metaQolites, which are excreted in the urine. The me­
tabolites are pharmacologically less active than Ismelin. 

INDICATIONS AND USAGE 
Ismelin is indicated for the treatment of moderate and se­
vere ttypertension, either alone or as an adjunct, and for the 
treatment of renal hypertension, including that secondary to 
pyelonephritis, renal amyloidosis, and renal artery stenosis. 

CONTRAINDICATIONS 
Known or su~pected pheochromocytoma; hypersensitivity; 
frank congestIve heart fatlure not due to hypertension· use of 
monoamine oxidase (MAO) inhibitors. ' 

WARNINGS 
Ismelin is a potent drug and its use can lead to disturbing 
and serious clinical problems. Before prescribing, physicians 
should familiarize themselves with the details of its Use and 
warn patients not to deviate from instructions. 

Orthostatic hypotension can occur frequently, and pa­
tients should be properly instructed about this Potential 
hazard. Fainting spells may occur unless the patient is 
forewarned to sit or lie down with the onse~ oJ dizziness 
or weakness. Postural hypotension is most marked in 
the morning and is accentuated by hot weather, alcohol 
or exercise_ Dizziness or weakness may be particularl; 
bothersome during the initial period of dosal?e adjust­
ment and WIth postural changes, such as arIsmg in the 
morning_ The potentia~ occurrence of these symptoms 
may require alteration of previous daily activity. The 
patient should be cautioned to avoid sudden Or pro­
longed standing or exercise while taking the drug. 

Inhibition of ejaculation has ~een reported in animals (see 
PRECAUTIONS, CarCinogenesis, MutageneSis, Impair. 
mentof Fertility) as well as in men given.lsmelin. This effect 
which results from the sympathetic blockade caused by th~ 
drug's action, is reversible after Ismelin has been discontin. 
ued ~or several weeks. Th.e drug doe~ not cause parasympa. 
thetlc blockade, and erectIle potency IS usually retained dur­
ing administration of Ismelin. The possible Occurrence of 
inhibition of ejaculation should be kept in mind when consid~ 
ering the use of guanethidine in men of reproductive age. 
If possible, therapy should be withdrawn 2 weeks prior to 
surgery to reduce the possibility of vascular collapse and 
cardiac arrest dur:ing anesthesia. If ·e,mergency surgery is 
indicated, preanesthetic ·and anesthetic agents should be 
administered cautiously in reduced dosage. Oxygen, atro. 
pine. vasopressors, and adequate solutions for volume re.. 
placement should be ready for immediate use to COunteract 
vascular collapse in the surgical patient. Vasopressofs 
should be used only with extreme caution, since Ismelin aug. 
ments responsiveness to exogenously administered norepi~ 
nephrine and vasopressors; specifically, blood pressure may 
rise and cardiac arrhythmias may be produced_ 

PRECAUTIONS 
General 
Dosage requirements may be reduced in the presence of 
fever. 
Special care should be exercised when treating patients with 
a history of bronchial asthma; asthmatic patients are more 
apt to be hypersensitive to catecholamine depletion, and 
their condition may be aggravated. 
,The effects of [sme.!in are cumulative· over long periods -ini~ 

··tial doses should be small and increased gradually in s;"all 
increments. 
Ismelin should be used very cautiously in hypertensive pa­
tients with renal disease and n~trogen retention or rising 
BUN levels, since decreased blood pressure may further com­
promise renal function, coronary insufficiency Or recent 
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Children have been reported to be more sensitive than adults 
to an acute overdosage of imipramine pamoate. An acute 
overdose of any amount in infants or young children, espe­
cially, must be considered serious and potentially fatal. 
Manifestations 
These may vary in severity depending upon factors such as 
the amount of drug absorbed, the age of the patient, and the 
interval between drug ingestion and the start of treatment. 
Critical manifestations of overdose include cardiac dysr­
hythmias, severe hypotension, convulsions, and CNS depres­
sion including coma. Changes in the electrocardiogram, par­
ticularly in QRS axis or width, are clinically significant indi­
cators of tricyclic toxicity. 
Other eNS manifestations may include drowsiness. stupor, 
ataxia, restlessness, agitation. hyperactive reflexes, muscle 
rigidity, athetoid and choreiform movements. 
Cardiac abnormalities may include tachycardia, and signs of 
congestive failure. Respiratory depression. cyanosis. shock, 
vomiting. hyperpyrexia, mydriasis. and diaphoresis may al~ 
be present. 
Management 
Obtain an ECG and immediately initiate cardiac monitoring. 
Protect the patient's airway. establish an intravenous line, 
and initiate gastric decontamination. A minimum of 6 hours 
of observation with cardiac monitoring and observation for 
signs ofCNS or respiratory depression, hypotension, cardiac 
dysrhythmias and/or conduction blocks, and seizures is nec­
essary. If signs of toxicity occur at any time during this pe­
riod. extended monitoring is required. There are case reports 
of patients succumbing to fatal dysrhythmias late after over-· 
dose; these patients had clinical evidence of significant poi­
soning prior to death and most received inadequate gastroin­
testinal decontamination. Monitoring of plasm;> drug levels 
should not guide management of the patient. 
Gastrointestinal Decontamination: All patients suspected 
of tricyclic overdose should receive gastrointestinal decon­
tamination. This should include large volume gastric lavage 
followed by activated charcoal. If consciousness is impaired, 
the airway should be secured prior to lavage. Emesis is con-
traindicated. . 
Cardiovascular: A maximal limb-lead QRS duration of 
;;" 0.10 seconds may be the best indication of the severity of 

the overdose. Serum alkalinization, to a pH of 7.45 to 7.55, 
using intravenous sodium bicarbonate and the hyperventila­
tion (as needed) should be instituted for patients with dysr­
hythmias and/or QRS widening. A pH > 7.60 or a 
Pc,," < 20 mmHg is undesirable. Dysrhythmias unresponsive 
to sodium bicarbonate therapy/hyperventilation may re­
spond to lidocaine, bretylium, or phenytoin. Type IA and IC 
antiarrhythmics are generally contraindicated (e.g., quini­
dine, disopyramide, and procainamidet 
In rare instances, hemoperfusion may be beneficial in acute 
refractory cardiovascular instability in patients with acute 
1;oxicity. However, hemodialysis, peritoneal dialysis, ex­
change transfusions, and forced diuresis generally have been 
reported as ineffective in tricyclic poisoning. 
CNS: In patients with CNS depression, early intubation is 
advised because of the potential for abrupt deterioration. 
Seizures should be controlled with benzodiazepines, or if 
these are ineffective, other anticonvulsants (e.g., phenobar­
!:Iital, phenytoin). Physostigmine is not recommended except 
to treat life-threatening symptoms that have been unrespon­
sive to other therapies, and then only in consultation with a 
poison control center. 
Psychiatric Follow-up: Since overdosage is often deliberate, 
patients may attempt suicide by other means during the 
recovery phase. 
Psychiatric referral may be appropriate. 
Pediatric Management: The principles of management of 
child and adult overdosages are similar. It is strongly recom­
mended that the physician contact the local poison control 
center for specific pediatric treatment. 

HOWSUPPUED 

Capsuks 75 mg-eoral (imprinted black Geigy 20) equivalent 
to 75 mg imipramine hydrochloride 

Bottles of 30 .. ..................................... NDC 0028-0020-26 
Bottles of 100 ... NDC 0028-0020-01 

Capsules 100 mg-<lark yellow/coral (imprinted black Geigy 
40) equivalent to 100 mg imipramine hydrochloride 

Bottles of 30 ................................ ..... NDC 0028-0040-26 
Bottles of 100 ...................... NDC 0028-0040-01 

Capsules 125 mg-ivory/coral (imprinted black Geigy 45) 
equivalent to 125 mg imipramine hydrochloride 

Bottles of 30 ............ . ........................ NDC 0028-0045-26 
Bottles of 100 ......................................... NDC 0028-0045-01 

Capsuks 150 mg-eoral (imprinted black Geigy 22) equiva­
lent to 150 mg imipramine hydrochloride 

Bottles of 30 NDC 0028-0022-26 
Bottles of 100 ..... NDC 0028-0022-01 

Do not store above 86"F (30"C>. 
Dispense in tight contoiner IUSPI. 

ANIMAL PHARMACOLOGY & TOXICOLOGY 
A. Acute: 
Mouse 
Rat (F) 

Oral LD50: 
2185 mg/kg 
1142 mg/kg 
1807 mg/kg 
1016 mg/kg 

(M) 

Rabbit 
Dog 693 mg/kg (Emesis ED50) 
B. Subacute: 
Two three-month studies in dogs gave evidence of an adverse 
drug effect on the testes, but only at the highest dose level 
employed, i.e., 90 mg/kg 00 times the maximum human· 
dose). Depending on the histological section of the testes ex­
amined, the findings consisted of a range of degenerative 
changes up.to and including complete atrophy of the seminif­
erous tubules, with spermatogenesis usually arreSted. 
~uman studies show no definitive effect on sperm count, 
sperm motility, sperm morphology or volume of ejaculate. 
Rat 
One three-month study was done in rats at dosage levels 
comparable to those of the dog studies. No adverse drug ef­
fect on the testes was noted in this study, as confirmed by 
histological examination. 
C. ReproductwnlTeratogenic: 
Oral: Imipramine pamoate was fed to male and female ai- . 
bino rats for 28 weeks through two breeding cycles at dose 
levels of15 mg/kg/day and 40 mg/kg/day (equivalent to 21/2 
and 7 times the maximum human dose). 
No abnormalities which could be related to drng administra­
tion were noted in gross inspection. Autopsies performed on 
plips from the second breeding likewise revealed.no patho­
logical changes in organs or tissues; however, a decrease in 
mean litter size from both matings was noted in the drug­
treated groups and significant growth suppression occurred 
in the nursing pups of both sexes in the high group as well as 
in the females of the low-level group. Finally, the lactation 
index (pups weaned divided by number left to nurse) was 
significantly lower in the second litter of the high-level 
group. 
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TRANSDERM-NITRO® 
[trans'derm nye 'trow 1 
nitroglycerin 
Transdermal Therapeutic System 

Prescribing Information 

DESCRIPTION 
Nitroglycerin is 1 ,2,3~propanetriol, trinitrate, an organic 
nitrate whose molecular weight is 227.09. The organic ni­
trates are vasodilators, active on both arteries arid veins. 
The Transderm-Nitro (nitroglycerin) transderinal system is 
a flat unit designed to provide continuous controlled release 
of nitroglycerin through intact skin. 
The rate of release of nitroglycerin is linearly dependent 
upon the area of the applied system; each.cm2 of applied sys­
tem delivers approximately 0.02 mg of nitroglycerin per 
hour. Thus, the 5-, 10-, 20-, and 3O-cm2 systems deliver a!>" 
proximately 0.1, 0.2, 0.4, and 0.6 mg of nitroglycerin per 
hour, respectively. 
The remainder of the nitroglycerin in each system serves as 
a reservoir and is not delivered in normal use. After 12 
hours, for example, each system has delivered 10% of its 
original content of nitroglycerin. 
TJ:le Transderm-Nitro system comprises four layers as shown 
below. Proceeding from the visible surface towards the sur­
face attached to the skin, these layers are: 1) a tan-eolored 
backing layer (aluminized plastic) that is impermeable to 
nitroglycerin; 2) a drug reservoir containing nitroglycerin 
adsorbed on lactose, colloidal silicon dioxide, and silicone 
medical fluid; 3) an ethylene-vinyl acetate copolymer mem­
brane that is permeable to nitroglycerin; and 4) a layer of 
hypoallergenic silicone adhesive. Prior to use, a protective 
peel strip is removed from the adhesive surface. 
Cross section of the system: 

Bock .... 

fA;j##~Wn~t~(~)· .==-
-"'"'- ""' SInp 

CUNICAL PHARMACOLOGY 
The principal pharmacological action of nitroglycerin is re­
laxation of vascular smooth muscle, and consequent dilata­
tion of peripheral arteries and veins, especially the latter. 
Dilatation of the veins promotes peripheral pooling of blood 
and decreases venous return to the heart, thereby reducing 

. left ventricular end-diastolic pressure and pulmonary capil­
lary wedge pressure (preload). Arteriolar relaxation reduces 
systemic vascular resistance, systolic arterial pressure, and 
mean arterial pressure (afterload). Dilatation of the coro-

Information will be superseded by supplements and subsequent editions 

nary arteries also occurs. The relative importance of preload 
reduction, afterload reduction, and coronary dilatation re­
mains undefined. 
Dosing regimens for most chronically used drugs are de­
signed to provide plasma concentrations that are continu­
ously greater than a minimally effective concentration. This 
strategy is inappropriate for organic nitrates. Several well­
controlled clinical trials have used exercise testing to assess 
the antianginal efficacy of continuously-delivered nitrates. 
In the large majority of these trials. active agents were indis­
tinguishable from placebo after 24 hours (or less) of continu­
ous therapy. Attempts to overcome nitrate tolerance by dose 
escalation, even to doses far in excess of those used acutely, 
have consistently failed. Only after nitrates had been absent 
from the body for several hours was their antianginal effi­
cacy restored. 
Pharmacokinetics 
The volume of distribution of nitroglycerin is about 3L/kg, 
and nitroglycerin is cleared from this volume at extremely 
rapid rates, with a resulting serum half-life of about 3 
minutes. The observed clearance rates (close to IL/kg/min) 
greatly exceed hepatic blood flow, known sites of extrahe­
patic metabolism include red blood cells and vascular walls. 
The first products in the metabolism of nitroglycerin are 
inorganic nitrate and the 1,2- and 1,3-dinitroglycerols. The 
dinitrates are less effective vasodilators than nitroglycerin, 
but they are longer-lived in the serum, and their net contri­
bution to the overaH effect of chronic nitroglycerin regimens 
is not known. The dinitrates are further metabolized to (non­
vasoactive) mononitrates and, ultimately, to glycerol and 
carbon dioxide. 
To avoid development of tolerance to nitroglycerin, drug-free 
intervals of 10-12 hours are known to be sufficient; shorter 
intervals have not been well studied. In one well-eontrolled 
clinical trial, subjects receiving nitroglycerin appeared to 
exhibit a rebound or withdrawal effect, so that their exercise 
tolerance at the end of the daily drug-free interval was less 
than that exhibited by the parallel group receiving placebo. 
In healthy volunteers, steady-state plasma concentrations of . 
nitroglycerin are reached by about two hours after applica­
tion of a patch and are maintained for the duration of wear­
ing the system (observations have been limited to 24 hours>. 
Upon removal of the patch, the plasma concentration de­
clines with a half-life of about an hour. 
Clinical Trials 
Regimens in which nitroglycerin patches were worn for 
12 hours daily have been studied in well-controlled trials up 
to 4 weeks in duration. Starting about 2 hours after applica­
tion and continuing until 10-12 hours after application, pat­
ches that deliver at least 0.4 mg of nitroglycerin per hour 
have consistently demonstrated greater antiangirial activity 
than placebo. Lower-dose patches have not been as well stud­
ied, but in one large, welkontrolled trial in which higher­
dose patches were also studied, patches delivering 0.2 mg/hr 
had significantly less antianginal activity than placebo. 
It is reasonable to believe that the rate of nitroglycerin ab­
sorption from patches may vary with the site of application, 
but this relationship has not been adequately studied. 
The onset of action of transdermal nitroglycerin is not suffi­
·ciently rapid for this product to be useful in aborting an 
acute anginal episode. 

INDICATIONS AND USAGE 
Transdermal nitroglycerin is indicated for the prevention of 
angina pectoris due to coronary artery disease. The onset of 
action of transdermal nitroglycerin is not sufficiently rapid 
for this product to be useful in aborting an acute attack. 

. CONTRAINDICATIONS 
Allergic reactions to organic nitrates are extremely rare, but 
they do occur. Nitroglycerin is contraindicated in patients 
who are allergic to it. Allergy to the adhesives used in nitro­
glycerin patches has also been reported, and it similarly con­
stitutes a contraindication to the use of this product. 

WARNINGS 
The benefits of transdermal nitroglycerin in patients with 
acute myocardial infarction or congestive heart failure have 
not been established. If one elects to use nitroglycerin in 
these conditions, careful clinical or hemodynamic monitor­
ing must be used to avoid the hazards of hypotension and 
tlIchycardia. 
A cardioverter/defibrillator should not be discharged 
through a paddle electrode that overlies a Transderm-Nitro 
patch. The arcing that may be seen in this situation is harm­
less in itself, but it may be associated with local current con­
centration that can cause damage to the paddles and burns 
to the patient. 

PRECAUTIONS 
General 
Severe hypotension, partiCUlarly with upright posture, may 
occur with even small doses of nitroglycerin. This drug 
should therefore be used with caution in patients who may 
be volume depleted or who, for whatever reason, are already 
hypotensive. Hypotension induced by nitroglycerin may be 
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accompanied by paradoxical bradycardia and increased an­
gina pectoris. 
Nitrate therapy may aggravate the angina caused by hyper­
trophic cardiomyopathy. 
As tolerance to other forms of nitroglycerin develops, the 
effect of sublingual nitroglycerin on exercise tolerance, al­
though still observable, is somewhat blunted. 
In industrial workers who have had long-term exposure to 
unknown (presumably high) doses of organic nitrates, toler­
ance clearly occurs. Chest pain, acute myocardial infarction, 
and even sudden death have occurred during temporary 
withdrawal of nitrates from these workers, demonstrating 
the existence of true physical dependence. 
Several clinical trials in patients with angina pectoris have 
evaluated nitroglycerin regimens which incorporated a 
10-12 hour nitrate-free interval. In some of these trials, an 
increase in the frequency of anginal attacks during the ni­
trate-free interval was observed in a small number of pa­
tients. In one trial, patients demonstrated decreased exercise 
tolerance at the end of the nitrate-free interval. Hemody­
namic rebound has been observed only rarely; on the other 
hand, few studies were so designed that rebound, if it had 
occurred, would have been detected. The importance of these 
observations to the routine, clinical use of transdermal nitro­
glycerin is unknown. 
Information for Patients 
Daily headaches sometimes accompany treatment with ni­
troglycerin. In patients who get these headaches, the head­
aches may be a marker of the activity of the drug. Patients 
should resist the temptation to avoid headaches by altering 
the schedule of their treatment with nitroglycerin, since loss 
of headache may be associated with simultaneous loss of 
antianginal efficacy. 
Treatment with nitroglycerin may be associated with light­
headedness on standing, especially just after rising from a 
recumbent or seated position. This effect may be more fre­
quent in patients who have also consumed alcohol. 
After normal use, there is enough residual nitroglycerin in 
discarded patches that they are a potential hazard to chil­
dren and pets. 
A patient leaflet is supplied with the systems. 
Drug Interactions 
The vasodilating effects of nitroglycerin may be additive 
with those of other vasodilators. Alcohol, in particular, has 
been found to exhibit additive effects of this variety. 
Marked symptomatic orthostatic hypotension has been re­
ported when calcium channel blockers and organic nitrates 
were used in combination. Dose adjustments of either class . 
of agents may be necessary. 
Carcinogenesis. Mutagenesis. Impairment of Fertility 
Animal carcinogenesis studies with topically applied nitro­
glycerin have not been performed. 
Rats receiving up to 434 mg/kg/day of dietary nitroglycerin 
for 2 years developed dose-related fibrotic and neoplastic 
changes in liver, including carcinomas, and interstitial cell 
tumors in testes. At high dose, the incidences ofhepatocellu­
lar carcinomas in both sexes were 52% VS. 0% in controls, 
and incidences of testicular tumors were 52% VS. 8% in con~ 
trois. Lifetime dietary administration of up to 1058 mg/kg/ 
day of nitroglycerin was not tumorigenic in mice. 
Nitroglycerin was weakly mutagenic in Ames tests per­
formed in two different laboratories. Nevertheless, there was 
not evidence of mutagenicity in an in vivo dominant lethal 
assay with male rats treated with doses up to about 363 mgt 
kg/day, p.o., or in in vitro cytogenetic tests in rat and dog 
tissues. 
In a three-generation reproduction study, rats received di­
etary nitroglycerin at doses up to about 434 mg/kg/day for 
six months prior to mating of the Fo generation with treat­
ment continuing through successive F, and F2 generlltions. 
The high dose was associated with decreased feed intake and 
body weight gain in both sexes at all matings. No specific 
effect on the fertility of the F 0 generation was seen. Infertil­
ity noted in subsequent generations, however;was attributed 
to increased interstitial cell tissue and aspermatogenesis in 
the high-dose males. In this three-generation study there 
was no clear evidence of teratogenicity . 
Pregnancy Category C 
Animal teratology studies have not been conducted with 
nitroglycerin transdermal systems. Teratology studies in 
rats and rabbits, however, were conducted with topically 
applied nitroglycerin ointment at doses up to 80 mg/kg/day 
and 240 mg/kg/day, respectively. No toxic effects on dams or 
fetuses were seen at any dose tested. There are no adequate 
and well-controlled studies in pregnant women. Nitroglyc­

. erin should be given to a pregnant woman only if clearly 
needed. 
Nursing Mothers 
It is not known whether nitroglycerin is excreted in human 
milk. Because many drugs are excreted in human milk, cau­
tion should be exercised when nitroglycerin is administered 
to a nursing woman. 
Pediatric Use 
Safety and effectiveness in children have not been 
estsblished. 

ADVERSE REACTIONS 
Adverse reactions to nitroglycerin are generally dose-re­
lated, and almost all of these reactions are the result of nitro­
glycerin's activity as a vasodilator. Headache, which may be 
severe, is the most commonly reported side effect. Headache 
may be recurrent with each daily dose, especially at higher 
doses. Transient episodes of lightheadedness, occasional.ly 
related to blood pressure changes, may also occur. Hypoten­
sion occurs infrequently, but in some patients it may be se­
vere enough to warrant discontinuation of therapy. Syncope, 
crescendo angina, and rebound hypertension have been re­
ported but are uncommon. 
Allergic reactions to nitroglycerin are also uncommon, and 
the great majority of those reported have been cases of con­
tact dematitis Or fIxed drug eruptions in patients receiving 
nitroglycerin in ointments or patches. There have been a few 
reports of genuine anaphylactoid reactions, and these reac­
tions can probably occur in patients receiving nitroglycerin 
by any route. . 
Extremely rarely, ordinary doses of organic nitrates have 
caused methemoglobinemia in normal-seeming patients. 
Methemoglobinemia is so infrequent at these doses that fur­
ther discussion of its diagnosis and treatment is deferred (see 
Overdosage). 
Application-site irritation may occur but is rarely severe. 
In two placebo-controlled trials of intermittent therapy with 
nitroglycerin patches at 0.2 to 0.8 mg/hr, the most frequent 
adverse reactions among 307 subjects were as follows: 

Headache 
Lightheadedness 
Hypotension, and/or syncope 
Increased angina 

OVERDOSAGE 
Hemodynamic Effects 

Placebo Patch 
18% 63% 

4% 6% 
0% 4% 
2% 2% 

The ill effects of nitroglycerin overdose are generally the 
result of nitroglycerin's capacity to induc~ vasodilatation, 
venous pooling, reduced cardiac output, and hypotension. 
These hemodynamic changes may have protean manifesta­
tions. including increased. intracranial pressure, with any or 
all of persistent throbbing headache, confusion, and moder­
ate fever; vertigo; palpitations; visual disturbances; nausea 
and vomiting (possibly with colic and even bloody diarrhea); 
syncope (especially in the upright posture); air hunger and 
dyspnea, later followed by reduced ventilatory effort; diaphcr 
resis, with the skiri either flushed or cold and clammy; heart 
block and bradycardia; paralysis; coma; seizures; and death. 
Laboratory determinations of serum levels of nitroglycerin 
and its metabolites are not widely available, and such deter­
minations have, in any event, no established role in the man­
agement of nitroglycerin overdose. 
No data are available to suggest physiological maneuvers 
(e.g., maneuvers to change the pH of the urine) that might 
accelerate elimination of nitroglycerin and its active metab:­
olites. Similarly, it is not known which, if any, of these 
suhstances can usefully be removed from the body by hemo­
dialysis. 
No specific antagonist to the vasodilator effects of nitroglyc­
erin is known, and no intervention has been subject to con­
trolled study as a therapy of nitroglycerin overdose. Because 
the hypotension associated with nitroglycerin overdose is the 
result of venodilatation and arterial hypovolemia, prudent 
therapy in this situation should be directed toward an in­
crease in central fluid volume. Passive elevation of the pa­
tient's legs may be sufficient, but intravenous infusion of 
normal saline or similar fluid may also be necessary. 
The use of epinephrine or other arterial vasoconstrictors in 
this setting is likely to do more harm than good. 
In patients with renal disease or congestive heart failure, 
therapy resulting in central volume expansion is not without 
hazard. Treatment of nitroglycerin overdose in these pa­
tients may be subtle and difficult, and invasive monitoring 
may be required. 
Methemoglobinemia 
Nitrate ions liberated during metabolism of nitroglycerin 
can oxidize hemoglobin into methemoglobin. Even in pa­
tients totally without cytochrome bs reductase activity, how­
ever. and even assuming that the nitrate moieties of 
nitroglycerin are quantitatively applied to oxidation of he­
moglobin, about 1 mg/kg of nitroglycerin should be required 
before any of these patients manifests clinically significant 
(.;>: 10%) methemoglobinemia. In patients with normal re­
ductase function, significant production of methemoglobin 
should require even larger doses of nitroglycerin. In one 
study in which 36 patients received 2-4 weeks of continuous 
nitroglycerin therapy at 3.1 to 4.4 mg/hr, the average methe­
moglobin level measured was 0.2%; this was comparable to 

. that observed in parallel patients who received placebo. 
Notwithstanding these observations, there are case reports 
of significant methemOglobinemia in association with mod­
erate overdoses of organic nitrates. None of the affected pa­
tients had been thought to be unusually susceptible. 
Methemoglobin levels are available from most c1inicallabo­
ratories. The diagnosis should be suspected in patients who 
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exhibit signs of impaired oxygen delivery despite adequate 
cardiac output and adequate arterial p02' Classical.ly, met­
hemoglobinemic blood is described as chocolate brown, with­
out color change on exposure to air: 
When methemoglobinemia is diagnQSed, the treatment of 
choice is methylene blue, 1-2 mg/kgintravenously. 

DOSAGE AND ADM1NISTRATION 
The suggested starting dose is between 0.2 mg/hr', and 
0.4 mg/hr'. Doses between 0.4 mg/hr' and 0.8 mg/hr' have 
shown continued effectiveness for 10-12 hours daily for at 
least one month (the longest period studied) of intermittent 
administration. Althongh the minimum nitrate-free inter­
val has not been defined, data show' that a nitrate-free 
interval of 10-12 hours is sufficient (see CLINICAL PHAR­
MACOLOGY). Thus, an appropriate dosing schedu.le· for 
nitroglycerin patches wou.ld include a daily patch-oLi period 
of 12-14 hours and a daily patch-off period of 10-12 hours. 
Although some well-controlled clinical trials using exercise 
tolerance testing have shown maintenance of effectiveness 
when patches are worn continuously, the large majority of 
such controlled trials have shown the development of toler: 
ance (i.e.; complete loss of effect) within the first 24 hours 
after therapy was initiated. Dose adjustment, even to levels 
much higher than generally used, did not restore efficacy .. 

PATIENT INSTRUCTIONS FOR APPLICATION OF 
SYSTEM 
A patient leaflet is supplied with each. carton. 

HOW SUPPLIED 
Nitroglycerin Transdermal System 0.1 mg/hr-tan, round 
(imprinted Transderm-Nitro 0.1 mg/hr), supplied in a foil-
lined pouch . 
30 Systems ............................. : .................... NDC 57267-902-26 
"30 Systems .............................................. NDC 57267-902-42 
"100 Systems ........................................... : NDC 57267-902-30 
Nitroglycerin Transdermal System 0.2 mg/hr-tan, oblong 
(imprinted Transderm-Nitro 0.2 mg/hr), supplied in a foil­
lined pouch 
30 Systems .................................................. NDC 57267-906-26 
.. 30 Systems .............................................. NDC 57267-905-42 
"100 Systems ............................................ NDC 57267-905-30 
Nitroglycerin Transdermal System 0.4 mg/hr-tan, oblong 
(imprinted Transderm-Nitro 0.4 mg/hr), supplied in a foil­
lined pouch 
30 Systems .................................................. NDC 57267-910-26 
"30 Systems .............................................. NDC 57267-910-42 
"100 Systems ............................................ NDC 57267-910-30 
Nitroglycerin Transdermal System 0.6 mg/hr-tan, oblong 
(imprinted Transderm-NitroO.6 mg/hr), supplied in a foil­
lined pouch 
30 Systems .................................................. NDC 57267-915-26 
.. 30 Systems .............................................. NDC 57267-915-42 
"100 Systems ............................................ NDC 57267-915-30 
Nitroglycerin Transderinal System 0.8 mg/hr-tan, round 
(imprinted Transderm-Nitro 0.8 mg/hr), supplied in a foil­
lined pouch 
30 Systems ...................... , ........................... NDC 57267-920-26 
"30 Systems .............................................. NDC 57267-920-42 
'Rated release in vivo. Release rates were formerly de­
scribed in terms of drug delivered per 24 hours. In these 
terms, the supplied Transderm-Nitro systems would be 
rated at 2.5 mg/24 hr (0.1 mg/hr), 5 mg/24 hr (0.2 mg/hr), 
10 mg/24 hr (0.4 mg/hr), 15 mg/24 hr (0.6 mg/hr), and 20 
mg/24 hr (0.8 mg/hr). 

.. Institutional Pack 
Do not store above 86"F (3O'C). 
Do not store unpouched. Apply immediately upon removal 
from the pouch. 
C95-25 (Rev. 6/95) 
How to use 
TRANSDERM-NITRO® 
nitroglycerin 
Transdermal Therapeutic System 
for the preventi~n of angina 

Transderm-Nitro is easy to use-it has a clear plastic back­
ing, and a special adhesive that keeps the system firmly in 
place. 
Where to place Transdenn-Nitro •. 
Select any area of skin on the body, EXCEPT the extremities 
below the knee or elbow."I'he chest is the preferred site. The 
area should be clean, dry, and hairless. If hair is likely to 
interfere with system adhesion or removal, it can be clipped, 
but not shaved. Take care to avoid areas with cuts or irrita­
tions. Do NOT apply the system inuitediately after shower­
ing or bathing. It is best to wait until you are certain the skin 
is completely dry. 
How to apply Transderrn-Nitro® nitroglycerin 

. 1. Each Transderm-Nitro system is individually sealed in a 
protective pouch. Tear open this pouch at the indicated 
indentations. Carefully pick up the system lengthwise 
with the tab up, and the clear piaatic backing facing you. 
You shou.ld be able to see the white cream containing ni-

Continued on next page 

Consult 1997 supplements and future editions for revisions 
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troglycerin. (On very rare occasions, you 'may find a sys­
tem without any white medication in it. Do not use it. Sim­
ply apply another system.) 

Figure A. 
'2. Firmly bend the tab forward with the thumb '(Figure A). 

With both thumbs, begin to remove the clear plastic back­
ing from the system at the tab (Figure B). Do not touch'the 
inside of the exposed system, because the adhesive covers 
the entire surface. 

Clear Plastic Backing 
:"...... 

Figure B 
'3. Continue to remove the clear plastic backing slowly along 

the length of the system, allowing the system to rest on the 
outside of your fingers (Figure C). 

. Figure C 
4. Place the exposed, adhesive side of the system on the 

chosen skin site. Press firmly in place with the palm of 
your hand (Figure DJ. Once the system is in place, do not 
test the adhesion by pulling on it. 

Figure D 
When Transderm-Nitro is applied to your body, the nitro­
glycerin contained in the system begins to flow onto your 
skin through a unique rate-controlling !Dembrane. This 
membrane allows the nitroglycerin to be released and avail­
able for absorption through your skin at a uniform rate. 
5. At the time recommended by your 'doctor, remove and 
, disCard the system. 

'6. Place a new system on a different skin site, following Steps 
1-4, according to your doctor's instructions. 

Please note: 
Contact with water, as in bathing, swimming, or showering 
will not affect the system. In the unlikely event that a system 
falls off, discard itand put a new one on a different skin site. 

PRECAUTIONS 
The most common side effect is headache, which often de­
creases as therapy is continued, but may require treatment 
with a mild analgesic. Although uncommon, faintness, flush-

ing, and dizziness may occur, especially when suddenly rj&­
ing from the recumbent (lying horizontan position. If these 
symptoms occur, remove the system and notify your 
physician. 
Skin irritation may OCcur. If it persists, consult your 
physician. 
Keep these systems and aU drugs out of the reach of children. 
Important: Your doctor may decide to increase or decrease 
the size of the system, or prescribe a combination of systems, 
to suit your particular needs. The dose may vary depending 
on your individual response to the system. 
This system is to be used for E!,eventing angina, not for treat­
ing an acute attack. 
D,O NOT STORE ABOVE 86'F t30'C). 
Do not store unpouched. Apply immediately upon removal 
from the protective pouch. . 
Dist. by: 
Summit Pharmaceuticals 
Ciba-Geigy Corp. 
Summit, NJ 07901 

C93-19 (Rev. 7/93) 
Shown in Product Identifzeation Guide, page 309 

VIVELLETM :a 
estradiol transdermal system ~, 
Continuous delivery for twice-weekly application 

Prescribing Information 

1. ESTROGENS HAVE BEEN REPORTED TO IN-, 
CREASE THE RISK OF ENDOMETRIAL CARCINOMA 
IN POSTMENOPAUSAL WOMEN. 
Close clinical surveillance of aU women taking estro­
gens is important. Adequate diagnostic measures, in­
cluding endometrial sampling when indicated, should 
be undertaken to rule out malignancy in aU cases of 
undiagnosed persistent or recurring abnormal vaginal 
bleeding. There is no evidence that "natural" estrogens 
are more or less hazardous than "synthetic" estrogens 
at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED' DURING 

, PREGNANCY. 
Estrogen therapy during pregnancy is associated with 
an increased risk of congenital defects in the reproduc­
tive organs of the fetus, and possibly other birth defects. 
Studies of women who received diethylstilbestrol (DES) 
during pregnancy have shown that female offspring 
have an increased risk of vaginal adenosis, squamous 
cell dysplasia of the uterine cervix, and clear cell vagi­
nal cancer later in life; male offspring have an increased 
risk of urogenital abnormalities and possibly testicular 
cancer later in life. The 1985 DES Task Force concluded 
that use of DES during pregnancy is associated with a 
subsequent increased risk of breast cancer in the moth­
ers, although a causal relationship remajns unproven 
and the observed level of excess risk is similar to that for 
a number of other breast cancer risk factors. 
There is no indication for estrogen therapy during preg­
nancy or during the immediate postpartum period. Es­
trogens are ineffective for the prevention or treatment 
of threatened or habitual abortion. Estrogens are not 
indicated for the prevention of postpartum breast en­
gorgement. 

DESCIUPTION 
The Vivelle estradiol transdermal system contains 
estradiol in a multi polymeric adhesive. The system is de-

. signed to release 17/3-estradiol continuously upon applica­
tion to intact skin. 
Four systems are available to provide nominal in vivo delhi­
ery of 0.0375, 0.05, 0.Q75, or 0.1 mg of estradiol per day via 
skin of average permeability. Each corresponding system 
having an active surface area of 11.0, 14.5, 22.0, or 29.0 cm2 
contains 3.28, 4.33, 6.57, or 8.66 mg of estradiol USp, re­
spectively. The composition of the systems per unit area is 
identicaL 
Estradiol USP (17/3-estradiol) is a white, crystalline 
poWder, chemically described as estra-1,3,5(1OJ.triene-
3,17/3-dioL 
The molecular formula of estradiol is C18H2402. The 
molecular weight is 272.39. 
The Vivelle system comprises three layers. Proceeding from 
the. visible surface toward the surface attached to the skin, 
these layers are (1) a translucent flexible film consisting of 
an ethylene vinyl alcohol copolymer film, a polyurethane 
film, urethane polymer and epoxy resin, (2) an adhesive for­
mulation containing estradiol, acrylic adhesive, polyisobuty­
lene, ethylene vinyl acetate copolYll)er, 1,3 butylene glycol, 
styrene-butadiene rubber, oleic acid, lecithin, propylene 
glycol, bentonite, mineral oil, and dipropylene glycol, and (3) 
a polyester release liner that is attached to the adhesive sur­
face and must be removed before the system can be used. 
[See Figure at top of next coIUlim.} 

Information ·will be superseded by supplements and subsequent editions 

The active component of the system is estradioL The remain­
ing components of the system are pharmacologically inac­
tive. 

CUNICAL PHARMACOLOGY 

The Vivelle system releases estradiol, the major estrogenic 
hormone secreted by the human ovary. Although circulating 
estrogens exist in a dynamic equilibrium of metabolic inter­
conversions, estradiol is the principal intracellular human 
estrogen and is substantially more potent than estrone or, 
estriol at the receptor leveL 
Vivelle provides systemic estrogen replacement therapy. 
Estrogen receptors have been identified in tissues of the re­
productive tract, breast, pituitary, hypothalamus, liver, and 
bone of women. Among numerous effects, estradiol is largely 
responsible for the development and maintenance of the 
female reproductive system and secondary sex characteris­
tics. By a direct action, it causes growth and development of 
the vagina, uterus, and fallopian tubes. With other hor­
mones, such as pituitary hormones and progesterone, it 
causes enlargement of the breasts through promotion of duc­
tal growth, stromal development, and the accretion of fat. 
Estrogens contribute to the shaping of the skeleton, to the 
maintenance of tone and elasticity of urogenital structures, 
to changes in the epiphyses of the long bones that allow for 
the pubertal growth spurt and its termination, to the growth 
of axillary and pubic hair, and pigmentation of the nipples 
and genitals. 
Estrogen.s are intricately involved with other hormones, 
especially progesterone, in the processes of the ovulatory 
menstrual cycle and pregnancy, and affect the release of 
pituitary gonadotropins. 
Loss .of ovarian estradiol secretion after menopause can re­
sult in instability of thermoregulation, causing hot flushes 
associated with sleep disturbance and excessive sweating, 
8l1d urogenital atrophy, causing dyspareunia and urinary 
incontinence. Estradiol replacement therapy alleviates 
many of these symptoms of estradiol deficiency in the meno­
pausal woman. 

. Pharmacokinetics 
Transdermal administration produces therapeutic plasma 
levels of estradiol with lower circulating levels of estrone and 
estrone ,conjugates and requires smaller total doses than 
does oral therapy. Studies conducted with the Vivelle system 
'show the drug has an apparent mean half-life of 4.4±2.3 
hours. 
In a multiple--dose study consisting of three consecutive 

,patch applications of the Vivelle system, which was con­
ducted in 17 healthy, postmenopausal women, blood levels of 
estradiol and estrone were compared following application of 
these units to sites on the abdomen and buttocks in a cross­
over fashion. Patches that deliver nominal estradiol doses of 
approximately 0.0375 mg/day and 0.1 mg/day were applied 
to abdominal application sites while the 0.1 mg/day doses 
were also applied to sites on the buttocks. These systems 
increased estradiol levels above baseline within '4 hours and 
maintained respective mean levels of 25 and 79 pg/ mL above 
baseline following application to the abdomen; slightly 
higher mean levels of 88 pg/ mL above baseline were ob­
served following application to the buttocks. At the same 
t4ne. increases in estrone plasma concentrations averaged 
about 12 and 50 pg/mL, respectively, following application to 
the abdomen and 61 pg/mL for the buttocks. While plasma 
.Concentrations of estradiol 'and estrone remained slightly 
above baseline at 12 hours following removal of the patches 
in this study, results from another study show these levels to 
return to baseline values within 24 hours following removal 
of the patches. 
The graph illustrates the mean plasma concentrations of 
estradiol at steady-state during application of these 
patches at four different dosages. 

Steady..state Estradiol Plasma Concentrations for 
Systems Applied to the Abdomen 

Nonbaseline-corrected levels 
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The corresponding pharmacokinetic parameters are summa­
rized in the table below. 

Steady-State Estradiol Pharmacokinetic Parameters 
for Systems Applied to the Abdomen 

(mean±standard deviation) . 
Nonbsseline-corrected dsts· 

Dosage Cma• t Cavl Cmin(84 hr)§ 
(mg/day) (pg/mL) (pg/mLj (pg/mL) 

0.0375 46±16 34±10 3O±1O 
0.05 83±41 57±23# 41±11# 
0.075 99±35 72±24 6O±24 
0.1 133±51 89±38 9O±44 
0.1' 145±71 104±52 85±47 

• Mean baseline estradiol concentration = 11.7. pg/ mL 
t Peak plasma concentration 
I Average plasma concentration 
§ Minimum plasma concentration at 84 hr 
#Measured over 80 hr 
I Applied tn the buttncks 

INDICATIONS AND USAGE 
Vivelle™ (estradiol transdermal system) is indicated in the 
following: 
1. Treatment of moderate-to-severe vasomotnr symptnms 

associated with the menopause. There is no adequate evi­
dence that estrogens are effective for nervous symptnms 
or depression that might OCCUr during menopause and . 
they should not be used tn treat these conditions. 

2. Treatment of vulval and vaginal atrophy. 
3. Treatment of hypoestrogenism due tn hypogonadism, cas-

tration, or primary ovanan failure. 

CONTRAINDICATIONS 
Patients with known hypersensitivity tn any of the 
components of the therapeutic system should not use 
Vivelle. 
Estrogens should not be used in individuals with any of the 
following conditions: 
1. Known or suspected preg:oancy (see Boxed Warning). Es­

trogen may cause fetal harm when administered tn a preg­
nant woman. 

2. Undiag:oosed abnormal genital bleeding. . 
3. Known or suspected cancer of the breast. 
4. Known or suspected estrogen-dependent neoplasia. 
5. Active thrombophlebitis or thromboembolic disorders. 

WARNINGS 
1. Inductwn of Malignant Neoplnsms. Some Studies have 
suggested a possible increased incidence of breast cancer in 
those women taking estrogen therapy at higher doses or for 
prolonged periods of time. The majority of studies, however, 
have not shown an association with the usual doses used for 
estrogen replacement therapy. Women on this therapy 
should have regular breast examinations and should be in­
structed in breast self-examination. The reported endome­
trial cancer risk among unopposed estrogen users is about Z­
tn 1Z-fold greater than in nonusers and appesrs dependen~ 
on duration of treatment and on estrogen dose. Most studies 
show no significant increased risk associated with the use of 
estrogens for less than 1 year. The greatest risk appears ass0-

ciated with prolonged use with increased risks of 15- tn 24-
fold for 5 tn 10 years or more. In three studies, persistence of 
risk was demonstrated for 8 tn over 15 years after cessation 
of estrogen treatment. In one study, a sig:oificaritdecrease in 
the incidence of endometrial cancer occurred 6 months after 
estrogen withdrawaL Concurrent progestin therapy may 
offset this risk, but the overall health impact in postmeno­
pausal women is not known (see PRECAUTIONS). 
Estrogen therapy during preg:oancy is associated with an 
increased risk of fetal congenital reproductive tract disor­
ders. In female offspring, there is an increased risk of vaginal 
adenosis, squamous cell dysplasia of the cervix, and clear cell 
vaginal cancer later in life; in males, urogenital and possibly 
testicular abnormalities. Although some of these changes 
are benig:o, it is not known whether they are precursors of 
malig:oancy. 
2. Gallbladd£r lMea.se. Two studies have reported a Z- tn 
Mold increase in the risk of surgically confirmed gallbladder 
disease in postmenopausal women receiving oral estrogen 
replacement therapy, similar tn the Z-fold increase previ-
ously noted in users of oral contraceptives. . 
3. Cardwuascular Disease. Large doses of estrogen (5 mg. 
conjugated estrogens per day), comparable tn those used tn 
treat cancer of the prostate and breast, have been shown in a 
large prospective clinical trial in men tn increaSe the risks of 
nonfatal myocardial infarction, pUlmonary embolism; and 
thrombophlebitis. These risks cannot necessarily be extrapo­
lated from men tn women. However, tn avoid the theoretical 
cardiovascular risk to women caused by high estrogen doses, 
the dose for estrogen replacement therapy should not exceed 
the lowest effective dose. 
4. Eleooted Blood Pressure. Occasional blood pressure 
increases during estrogen replacement therapy have been 
attributed tn idiosyncratic reactions tn estrogens. More of-

ten, blood pressure has remained the same or has dropped. 
Postmenopausal estrogen use does not increase the risk of 
stroke. Nonetheless, blood pressure should be monitnred at 
regular intervals with estrogen use, especially if high doses. 
are used. Ethinyl estradiol and conjugated estrogens have 
been shown tn increase renin suhstrate. In contrast tn these 
oral estrogens, transdermally administered estradiol does 
not affect renin substrate. 
5. Hypercalcemia. Administration of estrogen may lead tn 
severe hypercalcemia in patients with breast cancer and 
bone metastases. If this occurs, the drug should be stopped 
and appropriate measures taken tn reduce the serum cal­
cium level. 

PRECAUTIONS 
General 
1. Additwn of a Progestin. Studies of the addition of a pro­
gestin for 10 or more days of a cycle of estrogen administra­
tion have reported a lower incidence of endometrial hyper­
plasia than would be induced by estrogen treatment alone. 
Morphologic and biochemical studies of endometria suggest 
that 10 tn 14 days of progestin are needed tn provide maxi­
mal maturation of the endometrium and tn reduce the likeli­
hood of hyperplastic changes. 
There are, however, possible risks that may be associated 
with the Use of progestins in estrogen replacement regimens. 
These include 
(1) adverse effects on lipoprotein metabolism (lowering 
HDL and raising LDL), which could diminish the purported 
cardioprotective effect of estrogen therapy (see PRECAU­
TIONS, below); 
(2) impairment of glucose tnlerance; and 
(3) possible enhancement of mitntic activity in breast epi­
thelial tissue, although few epidemiologic data are available 
tn address this point (see PRECAUTIONS, below). 
The choice of progestin, its dose, and its regimen may 
be important in minimizing these adverse effects, but 
these issues will require further study before they are 
clarified. 
2. Cardiovascular Risk. A causal relationship between 
estrogen replacement therapy and reduction of cardiovascu­
lar disease in postmenopausal women has not been proven. 
Furthermore, the effect of added progestins on this putative 
benefit is not yet known. 
In recent years, many published studies have suggested that 
there may be a cause-effect relationship between postmeno­
pausal oral estrogen replacement therapy witlwut added 
progestins and a decrease in cardiovascular disease in 
women. Although most of the observational studies which 
assessed this statistical association have reported a 20% tn 
50% reduction in coronary heart disease risk and associated 
mortality in estrogen takers, the following should be consid­
ered when interpreting these reports: 
(1) Because only one of these studies was randomized and it 
was tao small tn yield statistically sig:oificant results, all 
relevant studies were subject tn selection bias. Thus, the 
apparently reduced risk of coronary artery disease cannot be 
attributed with certainty tn estrogen replacement therapy. 
It may il)stead have been caused by life-style and medical 
characteristics of the women studied with the result that 
healthier women were selected for estrogen therapy_ In gen­
eral, treated women were of higher socioeconomic and educa­
tional status, more slender, more physically active, more 
likely tn have undergone surgical menopause, and less likely 
tn have diabetes than the untreated women. Although some 
studies attempted tn control for these selection factnrs, it is 
common for properly desig:oed randomized trials tn fail tn 
confirm benefits suggested by less rigorous study designs. 
Thus, ongoing and future large-scale randomized trials may 
fail tn confirm this apparent benefit. 
(2) Current medical practice often includes the use of con­
comitant progestin therapy in women with intact uteri (see 
PRECAUTIONS and WARNINGS). While the effects of 
added progestins on the risk of ischemic heart disease are I)ot 
known, all available progestins reverse at least some of the 
favorable. effects of estrogens on HDL and LDL levels. 
(3) While the effects of added progestins on the risk of 
breast cancer are also unknown, available epidemiologic 
evidence suggests that progestins do not reduce, and may 
enhance, the moderately increased breast cancer incidence 
that has been reported with prolonged estrogen replacement 
therapy (see WARNINGS, above). 
Because relatively long-term use of estrogens by a woman 
with a uterus has been shown tn induce endometrial cancer, 
physicians often recommend that women who are deemed 
candidates for hormone replacement should take progestins 
as well as estrogens. When considering prescribing concomi­
tant estrogens and progestins for hormone replacement ther­
apy, physicians and patients are advised tn carefully weigh 
the potential benefits and risks of the added progestin. 
Large-scale randomized, placebo-controlled, pr"l'pective 
clinical trials are required tn claril'y these issues. 
3. Physical Examinatwn. A complete medical and family 
histnry should be taken prior tn the initiation of any estrogen 
therapy. The pretreatment and periodic physical examina­
tions should include special reference tn blood pressure, 
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breasts, abdomen, and pelvic organs and should include a 
Papanicolaou smear. As a general rule, estrogen should not 
be prescribed for longer than 1 year without reexamining 
the patient. 
4. Hypen:oogulability. Some studies have shown that 
women taking estrogen replacement therapy have hyperco­
ag:olability, primarily related tn decreased antithrombin 
activity. This effect appesrs dose- and duration-dependent 
and is less pronounced than that associated with oral contra­
ceptive use. Also, postmenopausal women teM tn have in­
creased coagulation parameters at baseline compared tn 
premenopausal women. There is some suggestion that low­
dose postmenopausal mestranol may increase the risk of 
thromboembolism, although the majority of studies (primar­
ily of users of conjugated estrogens) report no such increase. 
There is insufficient information on hypercoagulability in 
women who have had previous thromboembolic disease . 
5. Familial Hyperlipoproteinemia. Estrogen therapy may 
be associated with massive elevations of plasma triglycerides 
leading tn pancreatitis and other complications in patients 
with familial defects of lipoprotein metabolism. 
6. Fluid Retentwn. Because estrogens may cause some 
degree of fluid retention, conditions that might be exacer­
bated by this factnr, such as asthma, epilepsy, migraine, and 
cardiac or renal dysfunction, require careful observation .. 
7. Uterine Bleeding and' MasUxlynia. Certain patients 
may develop undesirable manifestations of estrogenic stimu­
lation, such as abnormal uterine bleeding and 
mastodynia. 
8. Impoired Liver Functwn. Estrogens may be poorly me­
tabolized in patients with impaired liver function and should 
be administered with caution. 
Information for the Patient 
See text of Patient Package Insert, which appears after the 
HOW SUPPLIED section. . 
laboratory Tests 
Estrogen administration should generally be guided by clini­
cal response at the smallest dose, rather than 
laboratnry monitnring, for relief of symptnms for those 
indications in which symptnms are observable. 
Drug/laboratory Test Interactions 
Some of these drug/laboratnry test interactions hav~ been 
observed only with estrogen-progestin combinations (oral 
contraceptives): 
1. Accelerated prothrombin time, partial thromboplastin 
time; and platelet aggregation time; increased platelet 
count; increased factnrs II, VII antigen, VIII antigen, VIII 
coagulant activity, IX, X, XII, VII-X complex, II-VII-X com­
plex; and beta-thromboglobulin; decreased levels of anti­
factor Xa and antithrombin III; decreased antithrombin ill 
activity; increased levels of fibrinogen and fibrinogen activ­
ity; increased plasminogen antigen and activity. 
2. Increased thyroid-binding globulin (TBG) leading tn in­
creased circulating tntal thyroid hormone, as measured by 
protein-bound iodine (PBl), T. levels (by column or by radio­
immunoassay) or Ta levels by radioimmunoassay. Ta resin 
uptake is decreased, reflecting the elevated TBG. Free T. 
and free Ta concentrations are unaltered. 
3. Other binding proteins may be elevated in serum, i.e., 
corticosteroid binding globulin (CBG), sex hormone-binding 
globulin (SHBG), leading tn increased circulating corticoste­
roids and sex steroids, respectively. Free or biologically ac­
tive hormone concentrations are unchanged. Other plasma 
proteins may be increased (angiotensinogen/renin sub­
strate, alpha-I-antitrypsin, ceruloplasmin). 
4. Increased plasma HDL and HDL" subfraction concentra­
tions, reduced LDL cholesterol concentration, increased tri­
glycerides levels. 
5. Impaired glucose tnlerance. 
6. Reduced response tn metyrapone test. 
7. Reduced serum folate concentration. 
Carcinogenesis, Mutagenesis .. Impairment of Fertility 
Long-term, continuous administration of natural and syn­
thetic estrogens in certain animal species. increases the fre­
quency of carcinomas of the breast, cervix, vagina, testis, and 
liver (see CONTRAINDICATIONS and WARNINGS). 
Pregnancy Category X 
Estrogens should not be used during preg:oancy (see CON­
TRAINDICATIONS and Boxed Warning). 
Nursing Mothers 
As a general principle, the administration of any drug tn 
nursing mothers should be done only when clearly necessary 
since many drugs are excreted in human milk. In addition, 
eStrogen administration tn nursing mothers has been shown 
tn decrease the quantity and quality of the milk. 

ADVERSE REACTIONS 
See WARNINGS and Boxed Warning regarding the poten­
tial adverse effects on the fetus, the induction of malignant 
neoplasms, gallbladder disease, cardiovascular disease, ele­
vated blood pressure, and hypercalcemia 
The most commonly reported systemic adverse event tn the 
Vivelle system in controlled clinical trials was headaChe. 
This occurred in approximately 36% of patients treated with 

Continued on next page 
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active systems and in 30% of patients treated with placebo. 
The most common topical adverse events in these trials were 
erythema and pruritus at the application site. Most cases 
were considered mild. Fewer than 5% of patients on active 
drug at the ·final visit of the study had reactions of greater 
than mild intensity. Rash was reported rarely in these trials. 
Two patients out of 356 were discontinued from the trials 
due to skin irritation/ erytbema. 
The following additional adverse· reactions have been re-· 
ported with estrogen therapy: 

· 1. Genitourinary System. Changes in vaginal blee4ing 
pattern and abnormal withdrawal bleeding or flow; break­
through bleeding, spotting; increase in size of uterine lei­
.pmyomata; vaginal candidiasis; change in amount of cervical 
secretion. 
2. . Breosts. Tenderness, enlargement. 
3. Gastrointestinal. Nausea, vomiting; abdominal cramps, 
bloating; cholestatic jaundice; gallbladder disease. 
4. Skirt. Chloasma or melasma that may persist when 
drug is discontinued; erythema multiforme; erythema nodo­
sum; hemorrhagic eruption; loss of scalp hair; 
hirsutism. 
5. Eyes. Steepening of corneal curvature; intolerance to 
contact lenses. 
6. Central Nervous System. Headache, migraine, dizziness; 
~ental depression; chorea. 
7. Miscellaneous. Increase or decrease in weight; reduced 
carbohydrate tolerance; aggravation of porphyria; edema; 
changes in libido. 

OVERDOSAGE 
Serious ill effects have not been reported following acute 
ingestion of large doses of estrogen-containing oral con­
traceptives by young children. Overdosage of estrogen may 
cause nausea and vomiting, and withdrawal"bleeding may 
occur in females. 

DOSAGE AND ADMINISTRATION 
The adhesive side of the Vivelle system should be placed on a 
clean, dry area of the skin on the trunk of the body (including 
the buttocks and abdomen). Vivelle should not be applied to 
tlu! breosts. The Vivelle system should be replaced twice 

· weekly. The sites of application must be rotated, with an 
interval of at least 1 week allowed between applications to a 
particular site. The area selected should not be oily, dam· 
aged, or irritated. The waistline should be avoided, since 
tight clothing may rub the system off. The system should be 
applied immediately after opening the pouch and removing 
the protective liner. The system should be pressed firmly in 
place with the palm ofthe hand for about 10 seconds, making 
sure there is good contact, especially around the edges. In the 
unlikely event that a system should fall off, the same system 

· may be reapplied. If necessary, a new system may be applied. 
In either case, the original treatment schedule should be 
continued. 
Initiation of Therapy 
For treatment of moderate-to-severe vasomotor symptoms 
and vulval and vaginal atrophy associated with the meno­
pause, start therapy with the Vivelle estradiol transdermal 
system 0.05 mg/day applied to the skin twice weekly. In or­
der to use the lowest dosage necessary for the control of 
symptoms, decisions to increase dosage should not be made 
until after the first month of therapy. Some women taking 
the 0.0375 mg/ day dosage may experience a delayed onset of 
efficacy. Attempts to discontinue or taper medication should 
be made at 3·month to 6-month intervals. 
In women not currently taking oral estrogens or in women 
switching from another estradiol transdermal therapy, 
treatment with the Vivelle estradiol transdermal system 
may be initiated at once. In women who are currently taking 
oral estrogens, treatment with the Vivelle estradiol trans­
dermal system should be initiated 1 week after withdrawal 
of otal hormone replacement therapy, or sooner if meno­
pausal symptoms reappear in less than 1 week. 
Therapeutic Regimen 
Vivelle may be given· continuously in patients who do not 
have an intact uterus. In those patients with an intact 
uterus, Vivelle may be given on a cyclic schedule (e.g., 
3' weeks on drug followed by 1 week off drug). 

HOWSUPPUED 
Vivelle estradiol transdermal system 0.0375 mg/day . 
each 11.0 cm2 system contains 3.28 mg of estradiol USP for 
nominal' delivery of 0.0375 mg of estradiol per day. 
Patient Calendar Pack of 

8 systems ........ ........... ............................... NDC 0083-2325.08 
Carton of 6 Patient Calendar Packs 

of.8 systems ............................................. NDC 0083-2325-62 
Carton of 24 systems ................................ NDC 0083-2325-25 
Vivelle estradiol transdermal system 0.05 mg/day -
each 14.5 cm2 system contains 4.33 mg of estradiol USP for 
nominal' delivery of 0.05 mg of estradiol per day. 

Patient Calendar Pack of 
8 systems .................................................. NDC 0083-232&08 

Carton of 6 Patient Calendar Packs 
of 8 systems ............................................. NDC 0083-2326-62 

Carton of 24 systems ................................ NDC 0083-2326-25 
Vivelle estradiol transdermal system 0.075 mg/day • 
each 22.0 cm2 system contains 6.57 mg of estradiol USP for 
nominal' delivery of 0.075 mg of eStradiol per day. 
Patient Calendar Pack of 

8 systems .................................................. NDC 0083-2327-08 
Carton of 6 Patient Calendar Packs 

of 8 systems ......................... NDC 0083-2327-62 
Carton of 24 systems ..... ........................... NDC 0083-2327·25 
Vivelle estradiol transdermal system 0.1 mg/day· each 29.0 
cm2 system contains 8.66 mg of estradiol USP for nominal' 
delivery of 0.1 mg of estradiol per day. 
Patient Calendar Pack of 

8 systems .................................................. NDC 0083-232&08 
Carton of 6 Patient Calendar Packs 
. of 8 systems ............................................. NDC 0083-2328-62 
Carton of 24 systems ................................ NDC 0083-232&-25 

'See DESCRIPTION. 
Do not store above BIlF (WC). Do not store unpouched. Ap­
ply immediately upon removal from the protective pouch. 

C9540 (Rev. 9/95) 
Information for the Patient 

VIVELLETM 
estradiol transdermal system 

1. ESTROGENS INCREASE THE RISK OF CANCER OF 
THE UTERUS IN WOMEN WHO HAVE HAD THEIR 
MENOPAUSE I"CHANGE OF LIFE"). 
If you use any estrogen-containing drug, it is important 
to visit your doctor regularly and report any unusual 
vaginal bleeding right away. Vaginal bleeding after 
menopause may be a warning sign of uterine cancer. 
Your doctor should evaluate any unusual vaginal bleed­
ing to find out the cause. 
2. ESTROGENS SHOULD NOT BE USED DURING 
PREGNANCY. 
Estrogens do not prevent miscarriage (spontaneous 
abortion) and are not needed in the days following 
childbirth. If you take estrogens during pregnancy, your 
unborn child has a greater than usual chance of having 
birth defects. The risk of developing these defects is 
small, but clearly larger than the risk in children whose 
mothers did not take estrogens during pregnancy. These 
birth defects may affect the baby's urinary system and 
sex organs. Daughters born to mothers who took DES 
(an estrogen drug) have a higher than usual chance of 
developing cancer of the vagina or cervix when they 
become teenagers or young adults. So!)S may have a 
higher than usual chance of developing cancer of the 
testicles when they become teenagers or young adults. 

I,NTRODUCTION 
Your doctor has prescribed the. Vivelle system for the treat­
ment of your menopausal symptoms. During menopause, 
production of estrogen hormones by your body decreases well 
below the amounts normally produced during your fertile 
years. In many women, this decrease in estrogen production 
causes uncomfortable symptoms, most noticeably hot flushes 
and sleep disturbance. Estrogens can be given to reduce or 
eliminate these symptoms. 
The Vivelle system that your doctor has prescribed for you 
releases small amounts of estradiol through the skin in a 
continuous. way. Estradiol is the same hormone that your 
ovaries produce abundantly before menopause. The dose of 
estradiol you require will depend upon your individual re­
sponse. The dose is adjusted by the size of the Vivelle system 
used; the systems are available in four sizes. 

INFORMATION ABOUT VIVEILE 
How Vivelle Works 
Vivelle contains estradiol. When applied to the skin as di­
rected below, the Vivelle system releases estradiol, which 
flows through the skin into the bloodstream. 
How and Where to Apply Vive/le 
Each system is individually sealed in a protective pouch. 
Tear open this pouch at the indentation (do not use 
scissors) and remove the system. 

l'!formation will be superseded by supplements and subsequent editions 

A ·stiffprotective liner. covers the·adhO$ive side of tire sys.. 
tern-the side that will be placed against your skin. This 
liner must be removed before applying the system, Hold the 
unit with the protective liner facing you. . . 

Peel off one side of the protective iiner and discard it. Try to 
avoid touching the sticky side of the system with your 
fingers .. 

Using the other half ofthe liner as a handle, apply the sticky 
side of the system to a dry area of the skin on the trunk of the 

. body (including the buttocks and abdomen). Press the sticky 
side on the skin and smooth down. 

Fold back the remaining side of the sYstem. Grasp the 
straight edge of the protective liner and pull it off toe system. 

Press the system firmly in place. 

Some women may find that it is more comfortable to wear 
Vivelle on the buttocks. Do not apply ViDel1e to your. breasts. 
The sites of application must be rotated, with an intei-valof 
at least 1. week allowed between applications to a particular 
site. The area· selected should not be oily, damaged, or irri­
tated. Avoid the waistline, since tight Clothing may rub the 
system off. Apply the system immediately after opening the 
pouch and removing the protective liner. Press the system 
firmly in place with the palm of your hand for about 10 sec­
onds, making sure there is good contact, especially around 
the edges. . 
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The Vivelle system should be worn continuously until it is' 
time to replace it with a new system. You may wish to experi­
ment with different locations when applying a new system, 
to find ones that are most comfortable for you and where 
clothing will not rub on the system. 
When to Apply Vivelle 
The Vivelle system should be replaced twice weekly. Your 
Vivelle package contains a calendar checklist on the back to 
help you remember a schedule. Mark the 2-day sc.hedule you 
plan to follow. Always change the system on the 2 days of the 
week you have marked. 
When changing the system, remove the used Vivelle system 
and discard it. Any adhesive that might remain on your skin 
can be easily rubbed off. Then place the new Vivelle system 
on a different skin site. (The same skin site should not' be 
used again for at least 1 week after removal of the system.) 
Please note: Contact with water when you are bathing, swim­
ming, or showering will not affect the system. In the unlikely 
event tbat a system should fall off, put this same system back 
on and continue to follow your original treatment schedule. 
If necessary, you may apply a new system but continue to 
follow your original schedule. 
Benefits of Treatment With Vivelle 
Regular use of Vivelle twice weekly offers relief of moderare­
to-severe symptoms of menopause. 
Small quantities of the naturally occurring hormone estra­
diol are absorbed through the skin from the Vivelle syStem, 
ensuring a continuous supply of circulating hormone in the 
body. 

USES OF ESTROGEN 
To reduce moderate·to-severe ffleTWpausal symptoms. Estr()­
gens are hormones produced by the ovaries. The decrease in 
the amount of estrogen that occurs in all women,usually 
between ages 45 and 55, causes the menopause. Sometimes 
the ovaries are removed. by an operation, causing usurgica) 
menopause." When the amount of estrogen begins to de-' 
crease, some women develop very uncomfortable symptoms, 
such as feelings of warmth in the face, neck, and chest or 
sudden intense episodes of heat and sweating ("hot flashes"). 
The use of drugs containing estrogens can help the body ad­
just to lower estrogen levels. 
Some women have only mild menopausal symptoms, or none 
at all, and do not need estrogen therapy for these particular 
symptoms. Other women may need estrogens for a few 
months while their bodies adjust to lower estrogen levels. 
For the treatment of menopausal symptoms only, most 
women need estrogen replacement therapy for no longer 
than 6 months. 
To treat vulval and vaginal atrophy (itching, burning, dry­
ness in or around the vagina, difficulty or burning on urina­
tion) associated with ffleTWpause. 
To treat certain conditions in which a young woman 5 ovaries 
do not produce eTWugh estrogen naturally. 

WHEN ESTROGENS SHOULD NOT BE USED 
During pregnancy (see Boxed Warning). If you think you may 
be preguant, do not use any form of estrogen-containing 
drug. Using estrogens while you are pregnant may cause . 
your unborn child to have birth defects. Estrogens do not 
prevent miscarriage. 
If you have unusual vaginal bleeding that has TWt been evizlu- . 
ated by your doctor (see Boxed Warning). Unusual vaginal 
bleeding can be a warning sign of cancer of the uterus, espe­
cially if it happens after menopause. Your doctor must fInd 
out the cause of the bleeding so that he or she can recom­
mend the proper treatment. Taking estrogens without visit­
ing your doctor can cause you serious harm if your vaginal 
bleeding is caused by cancer of the uterus. 
If you have hod cancer. Since estrogens increase the risk of 
certain types of cancer, you should not use estrogens if you 
ever have had cancer of the breast or uterus. 
If you have any circulation problems. Estrogen therapy 
should be used only after consultation with your doctor and 
only in recommended doses. Patients with a tendency for 
abnormal blood clotting should avoid estrogen use (see DAN­
GERS OF ESTROGENS, below). 
WMn they are ineffective. During menopause, some women 
develop nervous symptoms or depression. Estrogens do not 
relieve these symptoms. You may have heard that taking . 
estrogens for years after menopause will keep your skin sOft 
and supple and keep you feeling young. There is no evidence 
for these claims and such long-term estrogen use may have 
serious risks. 
Afu,r childbirth or when breastfeeding a baby. Estrogens 
should not he used to try to stop the breasts from ftIling with 
milk after a baby is born. Such treatment may increase the 
risk of developing blood clots (see DANGERS OF ESTRO­
GENS, below). 
If you are breastfeeding, you should avoid using any drugs 
because many drugs pass through to the baby in the milk: 
While nursing a baby, you should take drugs only on the 
advice of your healthcare provider. 

DANGERS OF ESTROGENS 
Cancer of the uterus. The risk of developing cancer of the 
uterus gets higher tbe longer estrogens are used and when 

larger doses are taken. One study showed that when estr()­
gens are discontinued, this increased risk of cancer seems to 
falloff quickly. Three other studies showed that the risk for 
uterine cancer stayed high for 8 to more than 15 years after 
stopping estrogen treatment. Because of this risk, it is impor-_ 
tant to take the lowest dose that works and to take it only as 
long as you need it. Using progestin therapy togetlier with 
estrogen therapy may reduce the higher risk of uterine 
cancer related to estrogen use (but see OTHER INFORMA­
TION, below). 
If you have had your uterus removed (total hysterectomy), 
there is no danger of developing cancer of the uterus. 
Cancer of the breast. The majority of studies have shown no 
association between the usual doses used for estrogen re­
placement therapy and breast cancer. Some studies have 
suggested a possible increased incidence of breast cancer in 
those women taking estrogens for prolonged periods of time 
and especially if higher doses are used. 
Regular breast examinations by a health professional and 
monthly self-examination are recommended for women re­
ceiving estrogen therapy, as they are for all women. 
Gallb1.adderdisease. Women who use estrogens after meno. 
pause are more likely to develop gallbladder disease needing 
surgery than women who do not use estrogens. 
AbTWrmal blood clotting. Taking estrogens may increase 
the risk of blood clots. These clots can cause a stroke, heart 
attack, or pulmonary embolus, any of which may be fatal. 
However, most studies of low-dose estrogen usage by women 
do not show an increased risk of these complications. 

SIDE EFFECfS 
In addition to the risks listed above, the following side effects 
have been reported with estrogen use: 
• Headache. 
• Nausea and vomiting. 
• Breast tenderness or enlargement. 
• Enlargement of benign tumors ("fIbroids") of the uterus. 
• Retention of excess fluid. This may make some conditions 

worsen, such as asthma, epilepsy, migraine, heart disease, 
or kidney disease. 

• A spotty darkening of the skin, partiCUlarly on the face, 
Skin irritation, redness, or rash may occur at the site of 
application. 

REDUCING RISK OF ESTROGEN USE 
If you use estrogens, you can reduce your risks by doing these 
things: See your doctor regularly. While you are using estr()­
gens, it is important to visit your doctor at least once a year 
for a check-up. If you develop vaginal bleeding while taking 
estrogens, you may need further evaluation. If members. of 
your family have had breast cancer or if you have ever had 
breast lumps or an abnormal mammogram (breast x-ray), 
you may need to have more frequent breast examinations. 
Reassess your need for estrogens. You and your doctor should 
reevaluate whether or not you still need estrogens at least 
every 6 months. 
Be alert for signs of trouble. Report these or any other un­
usual side effects to your doctor immediately: 
• Abnormal bleeding from the vagina. 
• Pains in the calves or chest, sudden shortness of breath, or 

coughing blood (indicating possible clots in the legs, heart, 
or lungs). 

• Severe headache, dizziness, faintness, or changes in vision 
(indicating possible clots in the brain or eye). 

• Breast lumps. 
• Yellowing of the skin or eyes. 
.• Pain, swelling, or tenderness in the abdomen. 
• Skin irritation, redness, or rash. 

OTHER INFORMATION 
If your uterus has not been removed, your doctor may choose 
to prescribe a progestin, a different hormonal drug to be used 
in association with estrogen treatment. Progestins lower the 
risk of developing endometrial hyperplasia, a possible pre­
cancerous condition of the uterine lining, which may occur 
while using estrogen. There are possible additional risks that 
may be associated with the inclusion of a progestin in estr<>­
gen treatment. The possible risks include unfavorable effects 
on blood fats and sugars, as well as a possible further in­
crease in breast cancer risk that may be associ"ted with long­
term estrogen use. 
Some research has suggested that estrogen taken withaut 
progestins may protect women against developing heart dis­
ease. However, this effect of estrogen is not certain. 
You are cautioned to discuss very carefully with your doctor 
or healthcare provider all the possible risks and benefIts of 
long-term estrogen and progestin treatment, as they affect 
you personally. 
Your doctor has prescribed this drug for you and you alone. 
Do not give the drug to anyone else. 
Keep this and all drugs out of the reach of children. In case of 
overdose, remove the system and call your doctor, hospital, 
or poison control center immediately. . 
This leaflet provides a summary of the most important infor­
mation about estrogens. If you want more information, ask 
your doctor or pharmacist to show you the professioual 
labeling. 
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DULCOLAX® 
[dul'e<>-lax] 
brand of bisacodyl USP 

OTC 

DESCRIPTION AND. CUNICAL pHARMACOLOGY 
Dulcolax is a contact stimulant I""ative, administered either 
orally or rectally, which 8.Cts directly on the colol).ic mucosa 
to produce normal peristalsis throughout the large intestine. 
The active' ingredient in Ditlcolax, bisacodyl, is a colorless, 
tasteless compound that is practically insoluble in water or 
alkaline solution. Its'cliemical name is: bis(p-scetoxyphenyl~ 
2-pyridylmethane. Bisacodyl is very poorly absorbed; if at all; 
in the small intestine followingora1;administ.ration,or in the 
large intestine following reCta! administration. On contact 
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with the mucosa or submucosal plexi of the large intestine, 
bisacodyl stimulates sensory nerve endings to produce para­
sympathetic reflexes resulting in increased peristaltic con­
tractions of the colon. It has also been shown to promote fluid 
and ion accumulation in the colon, which increases the laxa­
tive effect. A bowel movement is usually produced approxi­
mately 6 hours after oral administration (8-12 hours if taken 
at bedtime), and approximately 15 minutes to 1 hour after 
rectal administration, providing satisfactory cleansing of the 
bowel which may, under certain circumstances, obviate the 
need for colonic irrigation. 
Dulcolax (brand of bisacodyl USP) is available as enteric 
coated tablets of 5 mg each or as suppositories of 10 mg each_ 
Each tablet also contains: acacia, acetylated monoglyceride, 
carnauba wax, cellulose acetate phthalate, Corn starch, D&C 
Red No. 30 aluminum lake, D&C Yellow No. 10 aluminum 
lake, dibutyl phthalate, docusate sodium, gelatin, glycerin, 
iron oxides, kaolin, lactose, magnesium stearate, methylpar­
aben, pharmaceutical glaze, polyethylene glycol, povidone, 
propylparaben, sodium benzoate, sorbitan monooleate, su­
crose, talc, titanium dioxide, and white wax. Each supposi­

. tory also contains hydrogenated vegetable oil. Tablets and 
suppositories contain less than 0.2 mg sodium per dosage 
unit and are thus dietetically sodium-free. 

INDICATIONS AND USAGE 
For the relief of occasional constipation and irregularity. For 
use as part of a bowel cleansing regimen in preparing the 
patient for surgery or for preparing the colon for x~ray endo­
scopic examination. Dulcolax will not replace the colonic 
irrigations usually given patients before intracolonic sur~ 
gery, but is useful in the preliminary emptying of the colon 
prior to those procedures. Dulcolax may also be used in post­
operative care (i.e., restoration of norm'a! bowel hygiene), 
antepartum care. postpartum care, and in preparation for 
delivery. 

CONTRAINDICATIONS 
Stimulant laxatives, such as Dulcolax, are contraindicated 
for patients with acute surgical abdomen, appendicitis, rec­
tal bleeding, gastroenteritis, or intestinal obstruction. 

WARNINGS AND PRECAUTIONS 
Use of Dulcolax is not recommended when abdominal pain, 
nausea, or vomiting are present. Long term administration 
of Dulcolax is not recommended in the treatment of chronic 
constipation. This product should not be used beyond 7 days 
unless deemed necessary. Rectal bleeding or failure to have a 
bowel movement after Dulcolax use may indicate a serious 
condition. If this occurs, the patient should discontinue use 
of the product. 
This and all medication should be kept out of the reach of . 
children. 
Pregnancy Category B 
Teratology 
Reproduction studies of oral doses of Dulcolax (bisacodyl) 
have been performed in rats administered up to 70 times the 
human dose, and have revealed no evidence of impaired fer­
tility or damage to the fetus. At the dose which equated to 70 
times the human dose, there was some evidence of lower 
litter survival at weaning. There are, however, no adequate 
and well-controlled studies in pregnant women, hence DulcD­
lax should be used during pregnancy only at the discretion of 
the physician. 
Extent of Drug Absorption 
In a pharmacokinetic (crossover) study involving 12 patients 
(Roth, 1988), plasma levels of bisacodyl were measured fol­
lowing oral administration of a 10 mg reference solution and 
two 5 mg Dulcolax tablets, and following rectal administra­
tion of one 10 mg Dulcolax suppository. With the solution 
dose, the average Cmax was 237 ng/ml; with the tablet dose, 
the average Cmax was 26 ng/ml (11% of the solution Cmax); 
with the suppository dose, in six patients the plasma level 
was below the limit of detection, ahd in the remaining six 
patients, the average Cmax was 31 ng/ml (13% of the solu­
tion Cmax in those particular patients). These data demon-' 
strate the low level of systemic absorption of bisacodyl re­
sulting from Dulcolax use. 

ADVERSE DRUG REACTIONS 
The process of restoring normal bowel function by use of a 
laxative may result in some abdominal discomfort. 

OVERDOSAGE 
There are no specific antidotes that are required to be admin­
istered in the event of overdosage; however, supportive care 
may be required in order to prevent dehydration and/or elec­
trolyte imbalance. 

DOSAGE AND ADMINISTRATION 
Tablets 
Adults and children 12 years of age and over: Take 2 or 3 
tablets (usually 2) in a single dose once daily. 

. Children 6 to under 12 years of age: Take 1 tablet once daily. 
Expect results in 8-12 hours if taken at bedtime or within.6 
,hours if taken before breakfast. Do not chew or crush tablets. 
·O!>.not administer tablets within 1- hour after taking an ant-
acid or milk. . 
Children under 6 years of age: Oral administration is not 
recommended due to the requirement to swallow tablets 

. whole. 
Suppositories . 
Adults and children 12 years of age and over: Use 1 supposi­
tory once daily. Remove foil wrapper. Lie on your side and, 
with pointed end first, push suppository high into the rectum 
so it will riot slip out. Retain it for 15 to 20 minutes. If you feel 
the suppository must come out immediately, it was not 'in­
serted high enough and should be pushed higher. 
Children under 12 years of age: One half of one 10 mg suppos­
itory once daily. 
If the suppository seems soft, hold in foil wrapper tinder cold 
water for one or two minutes. In the presence of anal fISSures 
or hemorrhoids, suppository may be coated at the tip with 
petroleum jelly before insertion_ 
Preparation for x-ray endoscopy: For barium enemas,. no 
food should be given following oral administration to prevent 
reaccumulation of materhtl in the rectum, and a sU:ppos~tory 
should be administered one to two hours prior to examina- . 
tion. . 

HOW SUPPLIED 
Dulcolax, brand of bisacodyl, is suppli~ as either light 
orange enteric coated tablets of 5 mg each in sample pack­
ages of2 or boxes of 4,10,25,50,100 (OTC as well as hospital 
unit doses) and 1000, or as suppositories of 10 mg each in 
sample packages of 1 or boxes of 4, 8, 16, 50, and 500_ 
NDC 0067-6200 (tablets) 
NDC 0067-6100 (suppositories) 
Store Dulcolax tablets and suppositories at temperatures 
below 77'F (25'C). Avoid excessive humidity. 
Dulcolax is also supplied in a Bowel Prep Kit. Each kit con­
tains one Dulcolax suppository (10 mg), four Dulcolax tablets 
(5 mg each), and complete patient instructions. 

BIBLIOGRAPHY 
Roth, V.W. et al: "Pharmacokinetics and Laxative Effect of 
Bisacodyl after Administration of Various Dosage Forms"; 
Arzneim.-Forsch. 38 (I), No.4, pp. 570-4 (1988). 
Additional literature references available upon request. 
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HABITROL® ~ 
(nicotine transdermal system) 
Systemic delivery of 21. 14; or 7 mg/day ov.er 24 hours 
Prescribing Information 

DESCRIPTION 
Habitrol is a transdermal system that provides systemic 
delivery of nicotine following its application to intact skin for 
24· hours. 
Nicotine is a tertiary amine composed of a pyridine and a 
pyrrolidine ring. It is a colorless-to-pale yellow, freely water­
soluble, strongly alkaline, oily, volatile, hygroscopic liquid 
obtained from the tobacco plant. Nicotine has a characteris­
tic pungent odor and turns brown on exposure to air Or light. 
Of its two stereoisomers, S(-)-nicotiI).e is the more active and 
is the more prevalent form in tobacco. The free alkaloid is 
absorbed rapidly through the skin and respiratory tract. 
Structural Formula 

Chemical Name: S-3(1-methyl-2-pyrrolidinyl) pyridine 
Molecular Formula: CIOH,.N2 
Molecular Weight: 162.23 
Ionization Constants: pKa , =7.84, pKa2 =3.04 
Octanol-Water Partition Coefficient: 15:1 at pH 7 

Habitrol systems are round, flat, O.S-mm-thick multi-layer 
units containing nicotine as the active· agent Proceedirig 
from the visible surface toward the surface attached to the 
skin are: (1) a tan-colored aluminized backing film; (2) a pres­
sure-sensitive acrylate adhesive; (3) a layer containing a 
methacrylic acid copolymer solution of nicotine dispersed in 
a pad of nonwoven viscose and cotton; (4) an adhesive layer 
similar in composition to (2) above; (5) a protective alumi­
nized release liner which overlays the adhesive layer and 
must be removed prior to use. 
[See Figure at top of nelOt column.] 
Nicotine is the active ingredient; other components of the 
system are pharmacologically inactive. 

Information will be superseded by supplements and subsequent editions 

Backing Acrylate Pad & Drug 
Aim· Adhesive Solution 
(1) (2) (3) 

Adhesive Release 
Layer Liner 

(4) (5) 

The amount of nicotine delivered to the patient from each 
system (29 mcg/ cm2-h) is nearly proportional to the surface 
area. About 60% of the total amount of nicotine remains in 
'the system 24 hours after application. Habitrol systems are 
labeled as to the dose actually absorbed by the patient. The 
dose of nicotine absorbed from a Habitrol system represents 
98% of the amount released from the system in 24 hours. 
Dose Absorbed 
.in 24 hours System Surface 

(mg/day) Area (cm2) 

21 30 
14 20 

7 10 

CLINICAL PHARMACOLOGY 
Pharmacologic Action 

Total Nicotine 
Content (mgl 

52.5 
35.0 
17".5 

Nicotine, the chief alkaloid in tobacco products, binds sto­
reoselectively to acetylcholine receptors at the autonomic 
·ganglia, in the adrenal medulla, at neuromuscular junc­
tions, and in the brain. Two types of central nervous system 

. effects are believed to be the basis of nicotine's positively 
reinforcing properties. A stimulating effect, exerted mainly 
in the cortex via the locus ceruleus, produces increased alert­
'ness· and cognitive performance. A "reward" effect via the 
.upleasure system" in the brain is exerted in the limbic sys­
tem. At low doses the stimulant effects predominate while at 
high doses the reward effects predominate. Intermittent 
intravenous administration of nicotine activates neurohor­
monal pathways, releasing acetylcholine, norepinephrine, 
dopamine, serotonin, vasopressin, beta-endorphin, growth 
hormone, and ACTH. 
Pharmacodynamics 
The cardiovascular effects of nicotine include peripheral 
vasoconstriction, tachycardia, and elevated blood pressure. 
Aeute and chronic tolerance to nicotine develops from smok­
ing tobacco or ingesting nicotine preparations. Acute toler­
ance (a reduction in response for a given dose) develops rap­
idly (less than 1 hour), however, not at the same rate for dif­
ferent physiologic effects (skin temperature, heart rate, sub­
jective effects). Withdrawal symptoms such as cigarett. 
craving can be reduced in some individuals by plasma nico­
tine levels lower than those from smoking. 

·Withdrawal from nicotine in addicted. individuals is charac· 
terized by craving. nervousness, restlessness, irritability, 
mood lability, anxiety, drowsiness, sleep disturbances, im­
paired concentration, increased appetite, minor somatic 
'complaints (headache, myalgia, constipation, fatigue), and 
weight gain. Nicotine toxicity is characterized by nausea, 
abdominal pain, vomiting, diarrhea, diaphoresis, flushing, 
dizziness, disturbed hearing and vision, confusion. weakness, 
palpitations, altered respiration, and hypotension. 
The cardiovascular effects of Habitrol 14 mg/day systems 
used continuously for 24 hours were compared with smoking 
every hour during waking hours, for 10 days. A small in­
crease in blood pressure was detectable on the first day but 
not after 10 days. Heart rate was increased by 3%-7% and 

.stroke volume decreased by 5%-12% on the 10th day ofap­
plication. Habitrol treatment had no significant influence on 
cutaneous blood flow or skin temperature. 
Both smoking and nicotine can increase circulating cortisol 
imd catecholamines, and tolerance does not develop to the 
catecholamine-releasing effects of nicotine. Changes in the 
response to a concomitantly administered adrenergic ago­
.nist or antagonist should be watched for when nicotine in· 
take is altered during Habitrol therapy and/or smoking ces­
sation (see PRECAUTIONS, Drug Interactions). 
Pharmacokinetics 
The volume of distribution following IV administration of 
nicotine is approximately 2 to 3 Llkg and the half-life ranges 
from 1 to 2 hours. The major eliminating organ is the liver, 
and average plasma clearance is about 1.2 Llmin; the kidney 
and lung also metabolize nicotine. There is no significant 
skin metabolism of nicotine. More than 20 metabolites of 
nicotine have been identified, all of which are believed to be 
less active than the parent compound. The primary metabo­
lite of nicotine in plasma, cotinine, has a half-life of 15 to 20 
hours and concentrations that exceed nicotine by 10-fold .. 
Plasma-protein binding of nicotine is < 5%. Therefore, 
changes in nicotine binding from use of concomitant drugs or 
·alterations of plasma proteins by disease states would not be 
ex~ted to have significant consequences. 
The primary urinary metabolites are cotinine (15% of the 
dose) and trans-3-hydroxycotinine (45% of the dose). About 
10% of nicotine is excreted unchanged in the urine. As much 
as 30% may be excreted in the urine with high urine flo'll. 
rates and urine acidification below pH 5. 
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The pharmacokinetic model which best fits the plasma nico­
tine concentrations from Habitrol systems is an open, two­
compartment disposition model with a skin depot through 
which nicotine enters the central circulation compartment; 
The nicotine from the drug matrix is released slowly from 
the system. Therefore, the decline of plasma nicotine concen, 
trations during the last 12 hours is determined primarily by 
release of nicotine from the system through the skin. 

TIme("') 

Following an initial lag time of 1-2 hours, nicotine concen­
trations increase to a broad peak between 6 and 12 hours and 
then decrease gradually. Steady state for nicotine is attained 
within 2 days of initiating Habitrol treatment and average 
plasma .nicotine concentrations are, on average, 25% higher 
compared to single dose applications. Upon application of a 
new system and removal of the old system there is, in some 
patients, a slight and transient (30-00 min.) increase in l,1ico­
tine plasma concentration and its variability. Plasma nicQ-­
tine concentrations are proportional to dose (ie, linear kinet­
ics are observed) for the three dosages of Habitrol systems. 
Nicoti~e ki~etics are similar for all "sites of application on 
the back, abdomen, or side. 
Following removal of Habitrol systems, plasma nicotine con­
centrations decline in an exponential fashion with an appar­
ent mean half-life of 3-4 hours (see dotted line in graph) com­
pared with 1-2 hours for IV administration, due to continued 

. absorption from the skin depot. Most nonsmoking patieni,'j 
will have nondetectable nicotine concentrations in 10 to 12 
hours. 

Steady-State Nicotine 
Pharmacokinetic Parameters 

for Habitrol Systems 
(mean, standard deviation, range) 

. Parameter 
(units) 
Cmax (ng/mLJ 
Cay. (ng/ mL) 
Cm'n (ng/mL) 
Tmax (hrs) 

14 mg/day (N =9) 
Mean SD Range 

12 4 6-16 
9 3 6-12 
6 2 3-10 
5 3 0- 8 

21 mg/day (N =9) 
Mean ~ Range 

17 2 13-19 
13 2 9-17 
9 2 7-14 
6 3 2- 9 

Cmax: maximum observed plasma concentration 
Cavg: average plasma concentration 
Cmin: minimum observed plasma concentration 
T max: time of maximum plasma concentration 
Clinical Studies 
The efficacy of Habitrol treatment as an aid to smoking Cfl$­

s.tion was demonstrated in three placebo-controlled, double,. 
blind trials in otherwise healthy patients smoking at least 
one pack per day (N = 792). In two of the trials Habitrol ther­
apy was combined with concomitant support and in one trial 
Habitrol was used without concomitant support. In all three 
trials, patients were treated for 7 weeks (3 weeks of titration 
and 4 weeks of maintenance) followed by 3 weeks of weaning. 
Quitting was defined as total abstinence from smoking "'! 
measured by patient diary and verified by expired carbon 
monoxide. The "quit rates" are the proportions of all persons 
initially enrolled who abstained after week 3. 
The two trials in otherwise healthy smokers with concomi-. 
tant support showed that Habitrol therapy was more effec­
tive than placebo after 7 weeks. Quit rates were still signifi­
cantly different after the additional 3-week weaning period. 
The quit rates varied approximately 3-fold among clinics for 
each treatnient when Habitrol therapy was used with a con­
comitant support program. Data from these two studies 
(N =516) are combined in the Quit Rate table. Greater vari­
ability and decreased quit rates were demonstrated in both 
placebo and Habitrol treatment groups when concomitant 
support was not employed (N = 276, see table). 
[See table on top of page. J 
Patients who used Habitrol treatment in clinical trials had a 
significant reduction in craving for cigarettes, a major nico­
tine withdrawal symptom, as compared to placebo-treated 
patients (see graph). Reduction in craving, as with quit rate, 
~ quite variable. This variability is I'resumed to be due to 
IOherent differences in patient populations, eg, patient moti­
vation, concomitant illnesses, number of cigarettes smoked 
per day, number of years .smoking, exposure to other smok' 
ers, socioeconomic status, etc, as well as differences among 
the clinics. 
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Quit Rates After Week 3 by Treatment 
Concomitant 
Support 

Number' After 7 Weeks After Weaning 
(range) Treatment of Patients (range) 

Yest 

Nott 

Habitrol 
Placebo' 
Habitrol 
Placebo' 

260 
256 
141 
135 

19-54% 
9-30% 
4-28% 
0-24% 

S-43% 
8-30% 
4-20% 
0-22% 

'Sub Therapeutic (ST) Placebo systems contained 13% of the nicotine found in the respective-sized active system to allow 
blinding as to color and odor. 

tTwo trials with 9 clinics, number of patients per treatment ranged from 22 to 39. 
ttOne trial with 5 clinics, number of patients per treatment ranged from 24 to 40. 

Severity "I Craving by Treatmeni in the 
Two Clinical Trials wtth CDnC1Irrenl 

Gn>up Therapy (H=427) 

t ~ .... ~~u~~ --STp_ 
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01:1 3 45.7 W_ 
Patients using Habitrol systems dropped out of the trials less 
frequently than did patients receiving placebo. Quit rates for 
the 32 patients over age 60 were comparable to the quit rates 
for the 369 patients aged 60 and under. . 
Individualization of Dos.age 
It is important to make sure that patients read the instruc­
tions made available to them and. have their questions an­
swered. They should clearly understand the directions for 
applying and disposing of Habitrol systems. They should be 
instructed to stop smoking completely when the first system 
is applied. 
The success or failure of smoking cessation depends heavily 
on the quality, intensity, and frequency of supportive care. 
Patients are more likely to quit smoking if they are seen 
frequently and participate in formal smoking cessation pro­
grams. 
The goal of Habitrol therapy is complete abstinence. Signifi­
cant health benefits have not been demonstrated for reduc­
tion of smoking. If a patient is unable to stop smoking by the 
fourth week of therapy, treatment should probably be dis­
continued. Patients who have not stopped smoking after 4 
weeks of Habitrol therapy are unlikely to quit on that at­
tempt. 
Patients who fail to quit on any attempt may benefit from 
interventions to improve their chances for success on subse­
quent attempts. Patients who were unsuccessful should be 
counseled to determine why they failed. Patients should 
then probably be given a "therapy holiday" before the next 
attempt. A new quit attempt should be encouraged when the 
factors that contributed to failure can be eliminated or r ... 
duced, and conditions are more favorable. 
Based on the clinical trials, a reasonable approach to assist­
ing patients in their attempt to quit smoking is to assign 
their initial Habitrol dosage using the recommended dosing 
schedule (see Dosing Schedule). The need for dose adjust­
ment should be assessed during the first 2 weeks. Patients 
should continue the dose selected with counseling and sup­
port over the following month. Those who have successfully 
stopped smoking during that time should be supported dur­
ing 4 to 8 weeks of weaning, after which treatment should be 
terminated. 
Therapy should generally begin with the Habitrol 21 mgt 
day dose (see Dosing Schedule below) except if the patient is 
small (lesS than 100 Ibs), is a light smoker (less than '/2 pack 
of cigarettes per day) or has cardiovascular disease. 

Dosin9 Schedule 

Initial/Starting Dose 
Duration of Treatment 

First Weaning Dose 
Duration of Treatment 

Second Weaning Dose 
Duration of Treatment 

Otherwise 
Healthy 
Patients 

21 mg/day 
4-8 weeks 

14 mg/day 
2-4 weeks 

7 mg/day 
2-4 weeks 

'small patient (less than 100 Ibs) 
or light smoker (less than ~O cigarettes/day) 
or patient with cardiovascular disease 

Other 
Patients' 

14 mg/day 
4-8 weeks 

7 mg/day 
2-4 weeks 

The symptoms of nicotine withdrawal and excess overlap 
(see Pharmacodynamics and ADVERSE REACI'IONS). 
Since patients using Habitrol treatment may also smoke 
intermittently, it may be difficult to determine if patients 
are experiencing nicotine withdrawal or nicotine excess: 
The controlled clinical trials using Habitrol therapy suggest 

. that abnormal dreams are more often symptoms of nicotine 

excess while flatulence, anxiety, and depression are more 
often symptoms of nicotine withdrawal. 

INDICATIONS AND USAGE 
Habitrol treatment is indicated as an aid to smoking cessa­
tion for the relief of nicotine withdrawal symptoms. Habitrol 
treatment should be used as a part of a comprehensive be­
havioral smoking cessation program. 
The use of Habitrol systems for longer than 3 months has not 
been studied. 

CONTRAINDICATIONS 
Use of Habitrol systems is contraindicated in patients with 
hypersensitivity or allergy to nicotine or to any of the compo­
nents of the therapeutic system. 

WARNINGS 
Nicotine from any source can be toxic and addictive. Smok­
ing causes lung cancer, heart disease, emphysema, and may 
adversely affect the fetus and the pregnant woman. For any 
smoker, with or without concomitant disease or pregnancy, 
the risk of nicotine replacement in a smoking cessation pro­
gram should be weighed against the ha2ard of continued 
smoking while using Habitrol systems, and the likelihood of 
achieving cessation of smoking without nicotine replace­
ment. 
Pregnancy Warning 
Tobacco smoke, which has been shown to be harmful to the 
fetus, contains nicotine, hydrogen .cyanide, and carbon mon:­
oxide. Nicotine has been shown in animal studies to cau~ 
fetal harm. It is therefore presumed that Habitrol treatment 
can cause fetal harm when administered' to a pregnant 
woman. The effect of nicotine delivery by Habitrol systems 
has not been examined in pregnancy (see PRECAUTIONS, 
Other Effects). Therefore, pregnant smokers should be en­
couraged to attempt cessation using educational and be­
havioral interventions before using pharmacological ap­
proaches. If Habitrol therapy is used during pregnancy, or if 
the patient becomes pregnant while using Habitrol treat­
ment. the patient should be apprised of the potential ha2arcl 
to the fetus. 
Safety Note Concerning Children 
The amounts of nicotine that are tolerated by adult smokers 
can produce symptoms of poisoning. and could prove fatal if 
Habitrol systems are applied or ingested by children or pets: 
Used 21 mg/day systems contain about 60% (32 mg) oftheir 
initial drug content. Therefore, patients should be cautioned 
to keep both used and unused Habitrol systems out of the 
reach of children and pets. . 

PRECAUTIONS 
General 
The patient should be urged to stop smoking completely 
when initiating Habitrol therapy (see DOSAGE AND AD­
MINISTRATION). Patients should be informed that if they 
continue to smoke while using Habitrol systems, they may 
experience adverse effects due to peak nicotine levels higher 
than those experienced from smoking alone. If there is a 
clinically significant increase in .cardiovascular or other 
effects attributable to nicotine, the Habitrol dose should be 
reduced or Habitrol treatment discontinued (see W ARN­
INGS). Physicians should anticipate that concomitant medi­
cations may need dosage adjustment (see Drug Interactions). 
The use of Habitrol systems beyond 3 months by patients 
who stop smoking should be discouraged because the chronic 
consumption of nicotine by any route can be harmful and 
addicting.. . 
Allergic Reactions: In a 12-week, open-label dermal irrita­
tion and sensitization study of Habitrol systems, 22 of 223 
patients exhibited definite erythema at 24 hours after appli­
cation. Upon rechallenge, 3 patients exhibited mild-to-mod: 
erate contact allergy. Patients with contact sensitization 
should be cautioned that a serious reaction could occur from 
exposure to other nicotine-containing products or smoking. 
In the efficacy trials, erythema following system removal ' 
was typically seen in about 17% of patients, some edema in 
4%, and dropouts due to skin reactions occurred in 6% of 
patients. . 
Patients should be instructed to promptly discontinue the 
Habitrol treatment and contact their physicians if they expe­
rience severe or persistent local skin reactions at the site of 
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application (eg, severe erythema, pruritus, or edema) or a 
generalized skin reaction (eg. urticaria, hives, or generalized: . 
rash). 
Skin Disease: Habitrol systems are usually well tolerated 
by patients with normal skin, but may be irritating for pa· 
tients with some skin disorders (atopic or eczematous derma· 
titis). 
Cardiovascular or Peripheral Vascular Diseases: The risks 
of nicotine replacement in patients with certain cardiovascu­
lar and peripheral vascular diseases should be weighed 
against the benefits of including nicotine replacement in a 
smoking cessation program for them. Specifically, patients 
with coronary heart disease (history of myocardial infarction 
and/or angina pectoris), serious cardiac arrhythmias. or 
vasospastic diseases (Buerger's disease, PrinzmetaI's variant 
angina) should be carefully screened and evaluated before 
ni~otine replacement is prescribed. 
Tachycardia occurring in association with the use of Habi­
trol treatment was reported occasionally. If serious cardio­
vascular symptoms occur with Habitrol treatment, it should 
be discontinued. 
Habitrol treatment should generally not be used in patients 
during the immediate post-myocardial infarction _ period, 
patients with serious arrhythmias, and patients with severe 
or worsening angina pectoris. 
Renal or Hepatic Insufficiency: The pharmacokinetics of 
nicotine have not been studied in the elderly or in patients 
with renal or hepatic impairment. However, given that nico­
tine is extensively metabolized and that its total system 
clearance is dependent on liver blood flow, some influence of 
hepatic impairment on drug kinetics (reduced clearance). 
should be anticipated. Only severe renal impairment would 
be expected to affect the clearance of nicotine or its metabo­
lites from the circulation (see CLINICAL PHARMACOlr 
OGY, Pharmacokinetics). 
Endocrine Diseases: Habitrol treatment should be used 
with caution in patients with hyperthyroidism, pheochromo­
cytoma, or insulin-dependent diabetes since nicotine causes 
the release of catecholamines by the adrenal medUlla. 
Peptic Ulcer Disease: Nicotine delays healing in peptic 
ulcer disease; therefore, Habitrol treatment should be used 
with caution in patients with active peptic ulcers al!d only 
when the benefits of including nicotine replacement in a 
slIloking cessation program outweigh, t~e risks. 
Accelerated Hypertension: Nicotine constitutes a risk fac­
tor for development of malignant hypertension in patients 

. with accelerated hypertension; therefore, Habitrol treat­
ment should be used with caution in these patients and only 
when the benefits of including nicotine replacement in a 
smoking cessation program outweigh the risks. 
Information for Patients: A patient instruction sheet is 
included in the package of Habitrol systems dispensed t<l the 
.palient. It contains important information and instructions 
on ·how to use and dispose of Habitrol systems properly. Pa­
tients should be encouraged to ask questions of the physician 
and pharmacist. . 
Patients must be advised to keep both used and unused sys­
tems out of the reach of children and pets. 
Drug Interactions . 
Smoking cessation, with or without nicotine replacement, 
may alter the pharmacokinetics of certain concomitant med­
ications. 
[See table below.J 
Carcinogenesis. Mutagenesis. Impairment of Fertility 
Nicotine itself does not appear to be a carcinogen in labora­
tory animals. However, nicotine and its metabolites in­
creased the incidence of tumors in the cheek pouches of ham­
sters and forestomach ofF344 rats, respectively, when given 

May Require a Decrease 
in Dose at Cessation of 
Smoking 

Acetaminophen, caffeine, 
imipramine, oxazepam, 
pentazocine, propranolol, 
theophylline 

Insulin 

Adrenergic antagonists 
(eg, prazosin, labetaloD 

May Require an Increase 
in Dose at Cessation of 
Smoking 

Adrenergic agonists 
(eg, isoproterenol, 
phenylephrine) 

·in combination with tumor-initiators. One study, which 
'·could not be replicated, suggested that cotinine, the primarY 

metabolite of nicotine, may cause Iymphoreticular sarcoma 
in the large intestine in rats. 
Nicotine and cotinine were not mutagenic in the Ames Sal­
rrwnella test. Nicotine induced repairable DNA damage in an 
E. coli test system. Nicotine was shown to be genotoxic in a 
test system using Chinese hamster ovary cells. In rats and> 
rabbits, implantation can be delayed or inhibited by a reduc­
tion in DNA synthesis that appears to be caused by nicotine. 
Studies have shown a decrease in litter size in rats treated 
with nicotine during gestation. 
Pregnancy Category 0 (see WARNINGS) 
The harmful effects of cigarette smoking on maternal and 
fetal health are clearly .established. These include low birth 
weight, an increased risk of spontaneous abortion, and in­
creased perinatal mortality. The specific effects of Habitrol 
treatment on fetal development are unknown. Therefore, 
pregnant smokers should be encouraged to attempt cessation 
using educational and behavioral interventions before using 
pharmacological approaches. 
Spontaneous abortion during nicotine replacement therapy 
has been reported; as with smoking, nicotine as a contribut-
ing factor cannot be excluded. . 
Habitrol treatment should be used during pregnancy only if 
the likelihood of smoking cessation justifies the potential 
risk of use of nicotine replacement by the patient, who may 
continue to smoke. 
Teratogenicity 
Animal Studies: Nicotine was shown to produce skeletal 
abnormalities in the offspring of mice when given doses toxic 
to the dams (25 mg/kg/day IP or SC). 
Human Studies: Nicotine teratogenicity has not been stud­
ied in humans except as a component of cigarette smoke 
(each cigarette smoked delivers about 1 mg of nicotine). It 
has not been possible to conclude whether cigarette smoking 
is teratogenic to humans. 
Other Effects 
Animal Studies: A nicotine bolus (up to 2 mg/kg) to preg­
nant rhesus monkeys caused acidosis, hypercarbia. and hy­
potension (fetal and maternal concentrations were about 20 
times those achieved after smoking 1 cigarette in 5 minutes). 
Fetal breathing movements were reduced in the fetal lamb 
after intravenous injection of 0.25 mg/kg nicotine to the ewe 
(equivalent to smoking 1 cigarette every 20 seconds for 5 
minutes). Uterine blood flow was reduced about 30% after 
infusion of 0.1 mg/kg/min nicotine for 20 minutes to preg­
nant rhesus monkeys (equivalent to smoking about six ciga­
rettes every minute for 20 minutes). 
Human Experience: Cigarette smoking during pregnancy is 
associated with an increased risk of spontaneous abortion, 
low-birth-weight infants and perinatal mortality. Nicotine 
and carbon monoxide are considered the most likely media­
tors of these outcomes. The effects of cigarette smoking on 
fetal cardiovascular parameters have been studied near 
term. Cigarettes increased fetal aortic blood flow and heart 
rate and decreased uterine blood flow and fetal breathing 
movements. Habitrol treatment has not been studied in 
pregnant humans. 
Labor and Delivery 
Habitrol systems are not recommended to be left on during 
labor and delivery. The effects of nicotine on the mother or 
the fetus during labor are unknown. 
NurSing Mothers 
Caution should be exercised when Habitrol therapy is ad­
ministered to.nursing women. The safety of Habitrol treat­
ment in nursing infants has not been examined. Nicotine 
passes freely into breast milk; the milk-to-plasma ratio aver­
ages 2.9. Nicotine is absorbed orally. An infant has the abil­
ity to clear nicotine by hepatic first-pass clearance; however. 
the efficiency of removal is probably lowest at birth. The 

Possible Mechanism 

Deinduction of 
hepatic enzymes 
on smoking cessation 

Increase of 
subcutaneous 
insulin absorption with 
smoking cessation 

Decrease in circulating 
catecholamines with 
smoking cessation 

Possible Mechanism 

Decrease in circulating 
catecholamines with 
smoking cessation 

. Information will be superseded by supplements and subsequent editions 

nicotine concentrations in ·milk can be expected to be lower 
with Habitrol treatment when used as directed than with 
cigarette smoking, as maternal plasma nicotine concentra­
tions are generally reduced with nicotine replacement·,The 
risk of exposure of the infant to nicotine from Habitrol sys­
tems should be weighed against the risks associated with the 
infant's exposure to nicotine from continued smoking by the 
mother (passive smoke exposure -and contamination of 
breast milk with other components of tobacco smoke) and 
from Habitrol systems alone or in cOl)lbination with contin­
ued smoking. 
Pediatric Use 
Habitrol systems are not recommended for use in children 
because the safety and effectiveness of Habitrol treatment in 
children and adolescents who smoke have not been evalu­
ated. 
Geriatric Use 
Forty-eight patients over the age of 60 participated in clini­
cal trials of Habitrol therapy. Habitrol therapy appeared to 
be as effective in this age group as in younger smokers .. 

ADVERSE REACTIONS 
Assessment of adverse events in the 792 patients who partici: 
pated in controlled clinical trials is complicated by the occur­
rence ofGI and CNS effects of nicotine withdrawal aswell as 

, nicotine excess. The actual incidences of both are confounded 
by concurrent smoking by many ofthe patients. In the trials, 
when reporting adverse events, the investigators did not 
attempt to identify the cause of the symptom. 
Topical Adverse Events 
The most common adverse event associated with topical nic­
otine is a short-lived erythema, pruritus, Or burning at the 
application site, which was seen at least once in 35% of pa­
tients on Habitrol treatment in the clinical trials. Local ery­
thema after system removal was noted at least once in 17% 
of patients and local edema in 4%. Erythema generally re­
solved within 24 hours. Cutaneous hypersensitivity (contact 
sensitization) occurred in 2% of patients on Habitrol treat­
ment (see PRECAUTIONS, Allergic Reactions). 
Probably Causally Related 
The following adverse events were reported more frequently 
in Habitrol-treated patients than in placebo-treated patients . 
or exhibited a dose response in clinical trials. 

Digestive system-Diarrhea", dyspepsia". 
Mouth/Tooth disorders-Dry mouth. 
Musculoskeletal system-Arthralgia', myalgia'. 
Nervous system-Abnormal dreamst, somnolencet. 

Frequencies for 21 mg/ day system 
, Reported in 3% to 9% of patients. 
t Reported in 1 % to 3% of patients. 

Unmarked if reported in < 1 % of patients. 

Causal Relationship Unknown 
Adverse events reported in Habitrol- and placebo-treated 
patients at about the same frequency in clinical trials are 
listed below. The clinical significance of the association be­
tween Habitrol treatment and these events is unknown, but 
they are reported as alerting information for t~e clinician. 
Body as a whole-Allergyt, back paint. 
Cardiovascular system-Hypertension". 
Digestive system-Abdominal paint, constipationt, nau­
sea·. vomiting. 
Nervous system-Dizziness·, concentration impairedt, 
headache (17%), insomnia'. 
Respiratory system-Cough increasedt, pharyngitist, sinus­
itist. 
Urogenital system-Dysmenorrh~a'. 

Frequencies for 21 mg/ day system 
• Reported in 3% to 9% of patients. 
t Reported in 1 % to 3% of patients. 

Unmarked if reported in < 1 % of patients. 

DRUG ABUSE AND DEPENDENCE 
Habitrol systems are likely to have a low abuse potential 
based on differences between it and cigarettes in four charac­
teristics commonly considered important in contributing to 
abuse: much slower absorption, much smaller fluctuations in 
blood levels, lower blood levels of nicotine, and less frequent 
use (ie, once daily). 
Dependence on . nicotine polacrilex chewing gum replace­
ment therapy has been reported. Such dependence might 
also occur from transference to Habitrol systems of tobaccO: 
based nicotine dependence. The use of the system beyond 3 
months has not been evaluated and should be discouraged. 
To minimize the risk of dependence, patients should be en­
couraged to withdraw gradually from Habitrol treatment 
after 4 to 8 weeks of usage. Recommended dose reduction is 
to. progressively decrease the dose every 2 to 4 weeks (see· 
DOSAGE AND ADMINISTRATION). 

OVERDOSAGE 
The effects of applying several Habitrol systems simulta­
neously or of swallowing Habitrol systems are unknown (see 
WARNINGS, Safety Note Concerning Children). 
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The oral LDso for nicotine in rodents varies with species but 
is in excess of 24 mgt kg; death is due to respiratory paralysis. 
The oral minimum lethal dose of nicotine in dogs is greater 
than 5 mg/kg. The oral minimum acute lethal dose for 
nicotine in human adults is reported to be 40 to 60 mg 
« 1 mg/kg). 
Two or three Habitrol30 cm' systems in capsules fed to dogs 
weighing 8-17 kg were emetic, but did not produce any other 
significant clinical signs. The administration of these pat­
ches corresponds to about 6-17 mg/kg of nicotine. 
Signs and symptoms of an overdose of Habitrol systems 
would be expected to be the same as those of acute nicotine 
poisoning including: pallor. cold sweat, nausea, salivation, 
vomiting, abdominal pain, diarrhea, headache, dizziness, 
disturbed hearing and vision, tremor, mental confusion, and 
weakness. Prostration, hypotension, and respiratory failure 
may ensue with large overdoses. Lethal doses produce con­
vulsions quickly and death follows as a result of peripheral 
or central respiratory paralysis or, less frequently, cardiac 
failure. 
Overdose From Topical Exposure 
The Habitrol system should be removed immediately if the 
patient shows signs of overdosage and the patient· should 
seek immediate medical care. The skin surface may be 
flushed with water and dried. No soap should be uSed since it 
may increase nicotine absorption. Nicotine will continue ~ 
be delivered into the bloodstream for sever.al hours (See 
CLINICAL PHARMACOLOGY, Pharmacokinetics) after 
removal of the system because of a depot of nicotine in the 
skin. 
Overdose From Ingestion 
Persons ingesting Habitrol systems should be referred to a 
health care facility for management. Due to the possibility of 
nicotine-induced seizures, activated charcoal should be ad­
ministered. In unconscious patients with a secure airway, 
instill activated charcoal via nasogastric tube. A saline ca­
thartic or sorbitol added to the first dose of activated char­
coal may speed gastrointestinal passage of the system. Re­
peated doses of activated charcoal should be administered as 
long as the system remains in the gastrointestinal tract since 
it will continue to release nicotine for many hours. 
Management of Nicotine Poisoning 
Other supportive measures include diazepam or barbitu­
rates for seizures, atropine for excessive bronchial secretions 
or diarrhea, respiratory support for respiratory failure, and 
vigorous fluid support for hypotension and cardiovascular 
collapse. 

DOSAGE AND ADMINISTRATION 
Patients must desire to stop smoking and should be in­
structed to stop smoking immediately as they begin using 
Habitrol therapy. The patient should read the patient in-. 
struction sheet on Habitrol treatment and be encouraged to 
ask any questions. Treatment should be initiated with Habi­
trol 21 mgt day or 14 mgt day systems (see CLINICAL PHAR­
MACOLOGY, Individualization of Dosage). Dosage cannot 
be adjusted by cutting a Habitrol system. 
Once the appropriate dosage is selected the patient should 
begin 4-6 weeks of therapy at that dosage. The patient 
should stop smoking cigarettes completely during this pe:­
riod. If the patient is unable to stop cigarette smoking within 
4 weeks, Habitrol therapy should probably be stopped, since 
few additional patients in clinical trials were able to quit 
after this time. 

Recommended Dosing Schedule for Healthy Patients· 
(see Individualization of Dosage) 

Dose 

Habitrol 21 mgt day 
Habitrol 14 mgt day 
Habitrol 7 mg/day 

Duration 

First 6 Weeks' 
Next 2 Weeksb. 

Last 2 Weeks' 

• Start with Habitrol14 mgt day for 6 weeks for patients who: 
-have cardiovascular disease 
-weigh less than 100 pounds 
-smoke less than 1/, a pack of cigarettes/day 
Decrease dose to Habitrol 7 mgt day for the final 2-4 weeks. 

b Patients who have successfully abstained from smoking 
should have their dose of Habitrol reduced after each 2-4 
weeks of treatment until the 7 mg/day dose has been uSed 
for 2-4 weeks (see Individualization of Dosage). 

C The entire course of nicotine substitution and gradual with· 
drawal should take 8-12 weeks, depending on the size of the 
initial dose. The use of Habitrol beyond !I months has not 
been studied. 

The Habitrol system should be applied promptly upon its 
removal from the protective pouch to prevent evaporative 
loss of nicotine from the system. Habitrol systems should be 
used only when the pouch is intact to assure that the produCt 
has not been tampered with. 
Habitr"l systems should be applied only once a day to a non­
hairy, clean, and dry skin site on the trunk or upper, outer 
arm. After 24 hours, the uSed Habitrol system should be re­
moved and a new system applied to an alternate skin site. 
Skin sites should not be reuSed for at least a week. Patients 

PRODUCT INFORMATION/887 

Nicotine Delivery Nicotine System Package NDC 
Rate (in. vivo) in System Size Size Number 

21 mg/day 52.5 mg 30 cm' 30 systems 0067-0810-21 
14 mg/day 35.0 mg 2O.cm' 30 systems 0067-0820-14 
7 mg/day 17.5 mg 10 cm'. 30 systems 0067-0830-07 

should be cautioned not to continue to use the same system 
for more than 24 hours. 
Safety and Handling . 
Habitrol systems can be a dermal irritant and can cause con: 
tact sensitization. Although exposure of health care workers 
to nicotine from Habitrol systems should be miniinal, care 
should be taken to avoid unnecessary contact with' activ~ 

. systems. If active systems are handled, wash with water 
alone, since soap may increase nicotine absorptio,Il, Do .not 
touch eyes. KEEP OUT OF THE REACH OF CHILDREN. 
Disposal . .. .' . 
When the used system is removed from the skin, it should b<i 
folded over and placed in the protective pouch which con­
tained the new system. The uSed· system should be immedi­
ately disposed of in such'; way ,to· prevent its access by chil, 
dren or pets. See pati"·nt inform"ation for further directions 
for handling and disposaL . -

HOWSUPPUED 
Habitrol systems are individually· packaged in child-resis­
tant pouches and should not be used if individual pouches 
are unsealed. 
[See table above.) 
How to Store 
Do not store above 8!lF (30"C) because Habitrol systems are 
sensitive to heat. A slight discoloration of the system is not 
significant. 
Do not store unpouched. Once removed from the. protective 
pouch, Habitrol systems should be. applied promptly since 
nicotine is volatile and the system may lose strength. 
The use of this product is covered by U.S. Patent No. 
4,597,96l. 
CAUTION: Federal law prohibits dispensing without pre­
scription. 

Ciba Self-Medication. Inc. 
Dist. by: 
Ciba Self·Medication. Inc. 
Woodbridge. NJ 07095 

HABITROL® 
(nicotine transdermal system) 
Patient Instructions 

IMPORTANT 

(Rev. 2/96) 

YOUR DOCTOR HAS PRESCRIBED THIS DRUG FOR 
YOUR USE ONLY. DO NOT LET ANYONE ELSE USE IT. 
KEEP THIS MEDICINE OUT OF THE REACH OF CHIL­
DREN AND PETS. Nicotine can be very toxic and harmfuL 
Small amounts of nicotine can cause serious illness in chil­
dren. Even used Habitrol patches contain enough nicotine to 
poison children and pets. Be sure to throw Habitrol patches 
away out of the reach of children and pets. If a child puts on 
Habitrol patches or plays with a Habitrol patch that is out of 
the sealed pouch, take it away from the child and contact a 
poison control center, or contact a doctor immediately. 
Women: Nicotine in any form may cause harm to your un­
born baby if you use nicotine while you are pregnant. Do not 
use Habitrol patches if you are pregnant or nursing unless 
advised by your doctor. If you become pregnant while using 
Habitrol patches or if you think you might be pregnant, stop 
smoking and don't use Habitrol patches until you have 
talked to your doctor.· . . 
This leaflet will provide you with gen~ral1nformation about. 
nicotine and specific instructions about how to use Habitrol 
patches. It is important that you· read it carefully and .COIn, 
pletely before you start using Habitrol patcheS. Be·sure to 
read the PRECAUTIONS section before using Habitrol pat­
ches, because, as with all drugs, Habitrol treatment has. side 
effects. Since this leaflet is only a summary of information, 
be sure to ask your doctor if you have any questions or want 
to know more. . 

INTRODUCTION 
IT IS IMPORTANT THAT YOU ARE FIRMLY COMMIT­
TED TO GMNG UP SMOKING. 
Habitrol is a skin patch containing nicotine designed to help 
you quit smoking cigarettes. When you wear a Habitrol 
patch, it releases nicotine through the skin into your blood­
stream while you're wearing it. The nicotine which is in your 
skin will still be entering your bloodstream for several hours 
after you take the patch off. 
It is the nicotine in cigarettes that causes addiction to smoil:­
ing. Habitrol therapy replaces some of the nicotine you crave 
when you are stopping smoking. Habitrol.patchesmay also 
help relieve other symptoms of nicotine withdrawal that 
may occur when you stop smoking such as irritability, frus­
tration, anger, anxiety, difficulty in concentration, and rest: 
lessness. 

There are three doses of Habitro!. Your doctor has chosen 
the Habitrol patch with the correct dose for you and may 
adjust it during the first week or two. After about 6 weeks, 
your doctor will give you smaller Habitrol patch~ approxi­

. mately every two weeks. The smaller patches give you less 
nicotine. In time, you will be completely off nicotine. You 
cannot adjust the nicotine. dose by cutting a Habitrol patch. 

INFORMATION ABOUT HABITROL PATCHFS 
How· Habitrol Patches Work 
Habitrol patches contain nicotine. When you put a Habitrol 
patch on your skin, nicotine passes from the patch through 
the skin and into your blood. 
How to Apply a Habitrol Patch 
Step 1. Choose a non-hairy, clean, dry area on your trunk 

or upper, outer part of your arm. Do not put a 
Habitrol patch on skin that is very oily, burned, 
broken out, cut, or irritated in any way. 

Step 2. Do not remove the Habitrol patch from its sealed, 
child-resistant, protective pouch until you are 
ready to use it. Carefully cut open the child-resis­
tant pouch. Discard the used patch you take off by 
folding it in half and putting ·it into the opened 
pouch. Throw it away in the trash out of the reach 
of children and pets (see Step 7). 

Step 3. A shiny protective liner covers the sticky side of 
the Habitrol patch-the side that will be put on 
your skin. The liner has a precut slit to help you 
remove it from the patch. With the silver side 
facing you, pull the liner away from the Habitrol 
patch starting at the precut slit. Hold the Habi­
trol patch at the edge (touch the sticky side as 
little as possible) and pull off the other piece of the 
protective liner. Throwaway this liner. 

Step 4.· Immediately apply the sticky side of the Habitrol 
patch to your skin. Press the Habitrol patch 
firmly on your skin with the palm of your hand for 
about 10 seconds. Make sure it sticks well to your 
skin, expecially around the edges. 

Step 5. Wash your hands when you have finished apply­
ing the Habitrol patch. Nicotine on your hands 
could get into your eyes and nose and could cause 
stinging, redness, or more serious problems. 

Step 6. After approximately 24 hours, remove the patch 
you have been wearing. Choose a different place 
on your skin to apply the next Habitrol patch and 
repeat Steps 1 to 5. Do not return to a previously 
used skin site for at least one week. Do not leave 
the Habitrol patch on for more than 24 hours be­
cause it may irritate your skin and because it 
loses strength. after 24 hours. 

Step 7. Fold the uSed Habitrol patch ill' half with the 
sticky side together. After you have put on a.new 
Habitrol patch, take its pouch and place the used; 
folded Habitrol patch inside of it. Throw the 
pouch in the trash away from children and pets. 

When to Apply a Habitrol Patch 
If you apply the Habitrol patch at about the same time each 
day, it will help you to remember when to put on a new Habi-

. trol patch. If you want to change the time when you put on 
your patch, you can do so. Just remove the Habitrol patch 
you are wearing and put on a new one. After that, apply the 
Habitrol patch at the new time each day. 
If Your Habitrol Patch Gets Wet 
Water will not harm the Habitrol patch you are wearing. 
You can bathe, swim, use a hot tub, or shower while you are 
wearing a Habitrol patch. 
If Your HabitrorPatch Comes Off 
If your Habitrol patch falls off, put on a new one. Remove the 
Habitrol patch at your regular time to keep your schedule 
the Same, or 24 hours after applying the replacement patch if 

. you wish to change the time each day that you apply a new 
pal:\'h; Before putting on a new patch, make sure you select a 
non-hai9' area which is not irritated and is clean and dry. 

Continued on next page 
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Disposing of a Habitrol Patch 
Fold the used Habitrol patch in half with the sticky side to­
gether. After you put on a new Habitrol patch. take its 
opened pouch or aluminum foil and 'place the used. folded 
Habitrol patch inside of it. THROW THE POUCH' IN TIlE 
TRASH AWAY FROM CHILDREN'ANDPETS: ' 
Storage Instructions 
Keep the Habitrol patch in its protective pouch until you are 
ready to use it. Do not store your Habitrol patches above 86"F' 
(3<rC) because the patch is sensitive to heat. Remember. the·· 
inside of your car can reach temperatures much higher than 
this in the. summer. 

PRECAUTIONS 
What to Ask Your Doctor 
Ask your doctor about possible problems with Habitrol ther­
apy. Be sure to tell your doctor if you have had any of the 
following: 
• a recent heart attack (myocardial infarction) 
• irregular heart beat (arrhythmia) 
• severe or worsening heart pain (angina' pectoris) 
• allergies to drugs 
•. rashes from adhesive tape or bandages 
• skin diseases 
• very high blood pressure 
• stomach ulcers 
• overactive thyroid 
• diabetes requiring insulin 
• kidney or liver disease 
If You Are Taking Medicines 
Habitrol patch use. together with stopping smoking. may 
change the effect of other medicines. It is 'important to tell 
your doctor about all the medicines you are taking .. 
What to Watch For (Adverse Effects) 
You should not smoke while using the Habitrol patch. It is 
possible to get too much nicotine (an overdose). especially if 
you use a Habitrol patch and smoke at the same time. Signs 
of an overdose would include bad headaches. dizziness. upset 
stomach, drooling, vomiting. diarrhea, cold sweat,' blurred 
v~ion, difficulty with hearing, mental confusion, and weak­
ness. An overdose might cause you to faint. 
If Your Skin Reacts to the Habitrol Patch 
When you,first put on a Habitrol patch. mild itching. burn­
ing. or tingling is normal and should go away within an hour: 
After you remove a Habitrol patch. the skin .under the patch 
might be somewhat red. Your skin should not stay red for 
more than a day. If you get a skin rash after using a Habitrol 
patch. or if the skin under the patch becomes swollen or very 
red. call your doctor. Do not put on a new patch. You may be 
allergic to one of the components of the Habib'ol patch: 
If you do become allergic to the nicotine in the Habitrol 
patch. you could get sick from using cigarettes or other nico­
tine-containing products. 
What to Do When Problems Occur 
IF YOU NOTICE ANY WORRISOME SYMPTOMS OR 
PROBLEMS. TAKE OFF'l'HE HABITROL PATCH AND 
CALL YOUR DOCI'OR AT ONCE. 
CHILD-RESISTANT POUCH. DO NOT USE IF INDIVID­
UAL POUCHES ARE UNSEALED. 

Dist. by: 
Ciba Self-Medication. Inc. 
Woodbridge, NJ 07095 

(Rev.2!96) 
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EXTRA STRENGTH OTC 
MAALOX® ANTACID/ANTI-GAS 
Alumina. Magnesia and Simethicone Oral 
Suspensions and Tablets; Antacid/ Anti~Gas 

Suspensions and Tablets 
o Refreshing lemon 

, Smooth Cherry 
Cooling Mint 

o Physician-proven Maalox® formula for antacid effec­
tiveness. 

o Simethicone~ at a recognized clinical dose, for sntiflatu-
·Ient action. 

DESCRIPTION 
Extra Strength Maalox® Antacid! Anti-Gas. a balanced 
combination of magnesium and aluminum hydroxides plus 
siInethicone, is a non-constipating antacid/anti-gas product 
to'provide symptomatiC relief of acid indigestion. heartburn. 
and gas and upset stomach associated with these symptoms, 
Available in suspensions in Refreshing Lemon. Smooth 
Cherry, and Cooling Mint flavors and in tablets in Cooling 
Mint and assorted (Refreshing Lemon!Smooth Cherry!Cool­
ing Mint) flavors. 

COMPOSITION 
To provide symptomatic relief of hyperacidity pluS allevia~ 
tion of gas symptoms. each teaspoonful/tablet contains: 

Active 
Ingredients 

Magnesium 
Hydroxide 

Extra Strength 
Maalox® 

Antacid/Anti-Gas 
Per Per 

Tsp. (5 ml) Tablet 

450mg 350mg 

Aluminum 500 mg 350 mg 
Hydroxide 
(equivalent to dried gel, USP) 

Simethicone 40mg 30 mg 

INACl'IVE INGREDIENTs . , 
Suspensions: Calcium Saccharin. Fl)&C Red No. 40 (Smooth 
Cherry only). Flavors.' Methylparaben. Propylparaben. 
Purified Water; Sorbitol and other ingredients, 
Tablets: D&C Red No. 30. D&C Yeilow No. 10. Dextrose. 
.FD&C BIue No.1. Flavors. Magnesium Stearate, Mannitol. 
Saccharin Sodium. Sorbitol. Starch. Sugar. 

DffiECTIONS FOR USE 
Suspensions; 2 to 4 teaspoonfuls. 4 times per day. or as 
directed by a physician. Tablets; chew 1 to 3 tablets, 4 times 
I?"r day. or as directed by a physician, 

PATIENT WARNINGS 
Do not take more than 12 teaspoonfuls or 12 tablets in a 
24-hour period or use the maximum dosage for more than 
2 weeks or use if you have kidney disease except under the 
advice and supervision of a physician. Keep this and· all 
drugs out of the reach of children, 

DRUG INTERACTION PRECAUTION 
Antacids may interact with certain prescription drugs, If you 
are presently taking a prescription drug. do not take this 
product without checking with your physician or other 
health professional. 
To aid in establishing proper dosage schedules. the following' 
information is provided: 

Minimum Recommended 
Dosage: 

Extra Strength Maalox® 
Antacid/Anti-Gas 

Acid 
neutralizing 
capacity 

Sodium 
content· 

·Pet 
2 Tsp. 

(10ml) 

52.2mEq 

<2mg 

'Dietetically insignificant 

Professional Labeling 

INDICATIONS 

Per 
Tablet 

NLT 16.7mEq 

<1.4 mg 

As an antacid for symptomatic relief of hyperacidity associ­
ated with the diagnosis 0(. peptic ulcer. gastritis. peptic 
esophagitis. gastric hyperacidity. heartburn. or hiatal her­
nia, As an antiflatulent to .alleviate the symptoms of·gas. 
ini:Iuding postoPerative gas pain. 

ADVANTAGES 
Among antacids. Extra Strength Maalox® Antacid! Anti­
Gas Suspension and Extra Strength Maalox® Antacid! 
Anti-Gas Tablets are uniquely palatable-an important fea­
ture which encourages patients to follow your dosage direc­
tions, Extra Strength Maalox® Antacid! Anti-Gas Suspen­
sion and Extra Strength Maalox® Antacid! Anti-Gas Tab­
lets have the time-proven. nonconstipating. sodium-free' 
Maalox® formuhl-useful for those patients suffering from 
the problems associated with hyperacidity. Additionally. 
Extra Strength Maalox® Antacid! Anti-Gas Suspension and 
Extra Strength Maalox® Antacid! Anti-Gas Tablets contain 
simethicone to alleviate discOmfort associated with en-
trapped gas, . 
'Dietetically insignificant. 

WARNINGS 
Prolonged use of aluminum-containing antacids in patients 
with renal failure may result in or worsen dialysis 
osteomalacia. Elevated tissue aluminum levels contribute to 
the development of the dialysis encephalopathy and osteo­
malacia syndromes: Small amounts of aluminum are ab­
sorbed from the gastrointestinal tract and renal excretion of 

Information will be superseded by supplements and subsequent editions 

aluminum is impaired in renal failure. Aluminum is not well 
removed by dialysiS because it is· bound to albumin and 
transferrin. which do not cross dialysis membranes, As a 
result. aluminum is deposited in bone. and dialysis'osteoma­
lacia may develop, when large amounts of aluminum are 
ingested orally by patients with impaired renalcfunction. 
Aluminum forms insoluble complexes with phOsphate in the 
gastrointestinal tract. thus decreasing phosphate. absorp­
tion. Prolonged use of aluminum -containing antacids by 
normophosphatemic.patients may result in hypophosphate,­
mia if phosphate intake is.not.adequate. In its more severe 
forms. hypophosphatemia can lead to anorexia. malaise. 
muscle weakness, and osteomalacia. 

HOW SUPPUED' 
Extra Strength Mai>lox®'Antacid/Anti-Gas Suspensions 
Available in Refreshing Lemon in the following sizes: 5 fl, OZ, 

(14& mL) (0067-0333-62). 12 fl, oz: (355 mLl (0067-0333-71) and 
26 fl. oz, (769 mL)(0067 -0333-44). 
Smooth Cherry is available in plastic bottles o( 12 fl, oz. (355 
mL) (0067-0336-71) and 26 fl. oz. (769 mL)(0067-0336-44). 
Cooling Mint is available in plastic bottles of 12.fl. o,i, (355 
mL) (0067-0338-71) and 26fl, oz, (769 mL) (0067-0338-44). 
Extra Strength Maalox® Antacid/Anti-GBs.,Cooling l\IIint 
Tablets are available. in bottles of 38 tablets (0067-0345-38) 
and 75 tablets (0067-0345-75). ." 
Extra .Strength Msalox® Antacid/Anti-Gas .assorted fla­
vors tablets are available in bottles of 38 tablets (0067-7214-
38) and 75 tablets (0007-7214-75). . 

MAALOX® 
Magnesia and Alumina 
,Oral Suspension 
Antacid 

liquids 
Mint Flavored 
Cherry Creme 

DESCRIPTION 

,OTC 

Maalox® Antacid is used for the relief of acid indigestion. 
heartburn, sour stomach and upset stomach associated with 
these sym ptoms. . 

Active 
Ingredients 

Magnesium 
Hydroxide 

Aluminum 

Msalox 
Suspension 

5' mL teas~on 

200 mg 

Hydroxide 225 mg 
(equivalent to dried gel. USP) 

INACTIVE INGREDIENTS 
Calcium saccharin. flavors. methylparaben. propylparaben. 
sorbitol, purified water and other ingredients. 

Minimum .Reco~mended 
Dosage: 

Maalox Suspet"!sion 

Acid neutralizing 
capacity 

Sodium content 

DIRECTIONS FOR USE 

Per 2 Tsp. 
(10 ml) 

NLT 26.6 mEq _ 

NMT3mg 

Two to four teaspoonfuls. four times a day or as directed by a 
physician, 

PATIENT WARNINGS 
Do not take more than 16 teaspoonfuls in a 24-hour period or 
use the maximum dosage for more than 2 weeks or use if you 
have kidney disease except under the advice and supervision 
of a physician, Keep this and all drugs out of the reach of 
children, 

DRUG INTERACTION PRECAUTION 
Antacids may interactwith certain prescription drugs, If you 
are presently taking a prescription drug, do not take this 
product without checking with your physician or other 
health professionaL 

Professional Labeling 

INDICATIONS 
As an antacid for symptomatic relief of hyperacidity associ­
ated with the diagnosis of peptic ulcer. gastritis, peptic 

esophagitis. @ 

nia. 
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delivery system of SLOW FE is designed to maximize. the 
release offerrous sulfate in the duodenum and the jejunum 
where it is best tolerated and absorbed. SLOW FE has been 
clinically shown to be associated with a lower incidence of 
constipation, diarrhea and abdominal discomfort when com­
pared to an immediate release iron tablet' and a leading 
sustained release iron capsule.2 

FORMULA 
Each tablet contains: Active Ingredient: 160 mg dried fer­
rous sulfate USP, equivalent to 50 mg elemental iron. Inac-. 
·tive Ingredients: cetostearyl alcohol, hydroxypropyl methyl­
cellulose, lactose, magnesium stearate, polysorb~te 80, talc, 
. titanium dioxide, yellow iron oxide, FD&C blue #2 alumi­
num lake. 

DOSAGE 
ADULTS-one or two tablets daily or as recommended by a 
physician. A maximum of four tablets daily niay be taken. 
CHILDREN-one tablet daily; Tablets must be swallowed 
whole. 

WARNING 
The treatment of any anemic condition should be under the 
advice and supervision of a physician. As oral iron products 
interfere with absorption of oral tetracycline antibiotics; 
these products should not be taken within two hours of each 
other. As with any drug, if you are pregnant or nursing a 
baby, seek the advice of a health professional before using 
this product. 
Keep this and all drugs out of the reach of children. Close 
bottles tightly. Contains iron, which can.be harmful or fatal 
to children in large doses. In case of accidental overdoSe, seek 
professional assistance or contact a poison control center 
immediately. 
Tamper-Evident Packaging. 

HOW SUPPLIED 
Blister Packages of 30 and 60, and bottles of 100 supplied in 
Child-Resistant packaging. 
Do not store above 3<rC (86"F). Protect from moisture. 

REFERENCES 
1. Brock C et ai. Adverse etTects of iron supplementation: A 

comparative trial of a wax-matrix iron preparation and 
conventional ferrous sulfate tablets. Clin Ther. 1985; 
7:I-VI. 

2. Brock C, Curry H. Comparative incidence of side etTects of 
a wax-matrix and a sustained-release iron preparation. 
Clin Ther. 1985;7:492-496_ 

Shown in Product Identification Guide, page 308 

SLOW FE® WITH FOLIC ACID 
(Slow Release Iron - Folic Acid} 

DESCRIPTION 

OTC 

Slow Fe + Folic Acid delivers 50 mg. elemental iro/l (160 mg. 
dried ferrous sulfate) using the unique wax matrix delivery 
system described above (for SLOW FE® Slow Release Iron 
Tablets) plus 400 meg. folic acid. . 
Provides women of childbearing potential with the daily 
target level of folic acid to reduce the risk of neural tube 
birth defects. These birth defects are rare, but serious, and 
occur within 28 days of conception, often before a woman 
knows she's pregnant. 

FORMULA 
Each tablet contains: Active Ingredients: 160 mg. dried fer­
rous sulfate, USP (equivalent to 50 mg. elemental iron) and 
400 meg. folic acid. Inactive Ingredients: cetostearyl alcohol, 
hydroxypropyl methylcellulose, lactose, magnesium stea­
rate, polysorbate BO, talc, titanium dioxide, yellow iron ox­
ide_ 

DOSAGE 
ADULTS-One or two tablets once a day or as recommended 
by a physician. A maximum of two tablets daily may 
be taken. CHILDREN UNDER 12-Consult a physician. 
Tablets must be swallowed whole. 

WARNING 
The treatment of any anemic condition should be under the 
advice and supervision of a physician. As oral iron products 
interfere with absorption of oral tetracycline antibiotics, 
these products should not be taken within two hours of each 
other. Intake of folic acid from all sources should be limited 
to 1000 meg. per day to prevent the masking of Vitamin B'2 
deficiencies. Should you become pregnant while using this 
product, consult a physician as soon as possible about good 
prenatal care and the continued use of this product. If you 
are already pregnant or nursing a baby, seek the advice of a 
health care professional before using this product: KEEP 
TIllS PRODUCT AND ALL MEDICATIONS OUT OF THE 
REACH OF CHILDREN: 

Contains iron, which can be harmful or fatal to children 
in large doses. In case of accidental overdose, coritact a 
physician or a: poison control center immediately. 

HOW SUPPLIED 
Blister packages of20 supplied in Child-Resistant packaging. 
Do not store above 3crC (86"F). Protect from moisture. 

CHILD-RESISTANT 
Blister packaged for your protection. Do not use if 
individual seals are broken. 

Distributed by: Ciba Self-Medication, Inc. 
Woodbridge, NJ 07095 
Tablets made in Great Britain 
© 1994 Ciba Self-Medication, Inc . 
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TRANSDERM SCOP® 
[trans-derm scOpe 1 
scopolamine 

Tronsdermal Therapeutic System 

Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 

Prescribing Information 

DESCRIPTION 
The Transderm Scap patch is a circular flat disc designed for 
continuous release of scopolamine following application to 
an area of intact skin on the head, behind the ear. Clinical 
evaluation has demonstrated that the patch provides etTec­
tive antiemetic and antinauseant actions when tested 
against motion-sickness stimuli in adults. The Transderm 
Scop patch is a film 0.2 mm thick and 2.5 cm2, with four lay­
ers. Proceeding from the visible surface towards the surface 
attached to the skin, these layers are: (1) a backing layer of 
tan-colored, aluminized, polyester film; (2) a drug rese:rvoir 
of scopolamine, mirieral oil, and polyisobutylene; (3) a micro­
porous polypropylene membrane that controls the rate of 
delivery of scopolamine from the patch to the skin surface; 
arid (4) an adhesive formulation of mineral oil, polJis9buty­
lene, and scopolamine. A protective peel strip of siliconiZed 
polyester, which covers the adhesive layer, is removed before 
the patch is used. The inactive components, mineral oil (12.4 
mg) and polyisobutylene (11.4 mg), are not released from the 
system. 

Cross section of the patch: 

Backing Layer ~~I .. Drug Reservoir _ 
Rate-Controiling Membrane 

Contact Adhesive _ 
Protective Peel Strip I I 

Release-Rate Concept: The Transderm Scop patch contains 
1.5 mg of scopolamine. The patch is programmed to deliver 
0.5 mg of scopolamine at an approximately constant ·rate to 
tlie systemic circulation over the 3-day·lifetime of the patch_ 
!\n initial priming dose of scopolamine, released from the 
adhesive layer of the patch, saturates the skin binding sites 
and rapidly brings the plasma concentration of scopolamine 
to the required steady-state level. A continuous controlled 
release of scopolamine, which flows from the drug reservoir 
through the rate-controlling membrane, maintains the 
plasma level constant. 

CLINICAL PHARMACOLOGY 
The sole active agent of Transderm Scop is scopolamine, a 
belladonna alkaloid with well-known pharmacolog;cal prop­
erties. The drug has a long history of oral and parenteral use 
for central anticholinergic activity, including prophylaxis of 
motion sickness. The mechanism of action of Scopolamine in 
the central nervous system (CNS) is not definitely known but 
JI1ay include anticholinergic effects. The ability of Scopola­
mine to prevent motion-induced nausea is believed to be as­
soCiated with inhibition of vestibular input to the CNS, 
which results in inhibition of the vomiting reflex. In addi­
tion, scopolamine may have a direct action on the vomiting 
center within the reticular formation of the bram stem. Ap­
plied to the postauricular skin, Transderm SCop·provides for 
a gradual release of scopolamine from an adhesive matrix of 
mineral oil and polyisobutylene. 

INDICATIONS AND USAGE 
Transderm Scop is indicated for prevention of nausea ·and 
vomiting associated with motion sickness in adults. The 
patch should be applied only to skin in the poStauricular 
area. 
Clinical Results: Transderm Scop provides antiemetic pro­
tection within several hours following application of the 
patch behind the ear. In 195 adult subjects of ditTerent racial 
origins who participated in clinical efficacy studies at sea or 
in a controlled motion environment, there was a 75% reduc-
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tion in the incidence of motion-induced nausea and vomiting, 
Transderm Scop provided significantly greater . protection 
than that obtained with oral dimenhydrinate. 

CONTRAINDICATIONS 
Transderm Scap should not be used in patients with known 
hypersensitivity to scopolamine or any of the compOnents of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 

WARNINGS 
Transderm Scap should not be Used in children and 
should be used with special caution in the elderly. 
See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 

PRECAUTIONS 
General 
Scopolamine should be Used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an anti­
emetic or antimuscarinic drug to patients suspected of hav­
ing intestinal obstruction. 
Transderm Scap should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or 
kidney functions, because of the increased likelihood of CNS 
etTects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, pa­
tients should be strongly advised to wash their hands thor­
oughly with soap and water immediately after handling 
the patch. 
Patients should be advised to remove the patch immediately 
and contact a physician in the unlikely event that they expe­
rience symptoms of acute narrow-angle glaucoma (pain in 
and reddening of the eyes accompanied by dilated pupils). 
Patients should be warned against driving a motor vehicle 
or operating dangerous machinery. A patient brochure is 
available. 
Drug Interactions 
Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS etTects. 
Special attention should be given to drugs having anticholin­
ergic properties, e.g., belladonna alkaloids, antihistamines 
(including meclizine), and antidepreso;ants. 
Carcinogenesis, Mutagenesis. Impairment of Fertility 
No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per­
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobro­
mide administered by daily subcutaneous injection. In. the 
highest-<lose group (plasma level approximately 500 times 
the level achieved in humans using a transdermal system), 
reduced maternal body weights were observed. 
Pregnancy Category C 
Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by 
daily intravenous injection. No adverse effects were re­
corded in the rats. In the rabbits, the highest dose (plasma 
level approximately 100 times the level achieved in humans 
using a transdermal system) of drug administered had a 
marginal embryotoxic effect. Transderm Scop should be Used 
during pregnancy only if the anticipated benefit justifies the 
potential risk to the fetus. 
Nursing Mothers 
It is not known whether scopolamine is excreted in human 
milk. Because many drugs are excreted in human milk, cau­
tion should be exercised when Transderm Scap is adminis­
tered to a nursing woman. 
Pediatric Use 
Children are particularly susceptible to the side etTects of 
belladonna alkaloids. Transderm Scop should not be used in 
children because it is not known whether the patch will re­
lease an amount of scopolamine that could produce serious 
adverse etTects in children. 

ADVERSE REACTIONS 
The most frequent adverse reaction to Transderm Scap is 
dryness of the mouth. This occurs in about two thirds of pa­
tients on drug. A less frequent adverse reaction is drowsi­
ness, which occurs in less than one sixth of patients on drug. 
Transient impairment of eye accommodation, including 
·blurred vision and dilation of the pupils, is also observed. 
The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: dis­

. orientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or 
red eyes. 
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Drug Withdrawal: Symptoms including dizziness, nausea, • Are pregnant or nursing (or planning to become pregnant) 
vomiting, headache and disturbarices of equilibrium.·have • Have (or have had) glaucoma (increased presSure in the 
been reported in a few patients following discontinuation of eyebail) . 
the use of the Transderm Scop patch. These symptoms have: • Have (or have had) any metaboliC. liver, or kidney disease 
occurred most often in patients who have used the patches • Have any obstructions of the stomach or intestine 
for more than three days. • Have' trouble urinating or any bladder obstruction 
OVERDOSAGE • Have any skin allergy o. have had a skin reaction such as 
Overdosage with scopolamine may cause disorientation, a rash or redness' to any drug, especially Scopolamine, or 
memory disturbances, dizziness, restlessness, hallucina- chemical or food substance. : 
tions, or confusion. Should the8!! symptoms occur, the TranS- Any of these conditions could make Transde= Scop unsuit-
derm Scop patch should be immediately removed. Appropri- :~i~'l:".~u. Also tell your doctor if you are takjngany other 

ate parasympathomimetic therapy should be initiated if In the unlikely event that You exPerience pain in the eye and 
these symptoms are severe. reddened whites of the eye, which may be ac.:ompanied by 
DOSAGE AND ADMINISTRATION widening of the pupil and blurred vision, remove the pateh 
lnitiatwn of Therapy: One Transderm Scop patch (pro- immediately and consult your physician. As indicated ·below 
grammed to deliver 0.5 mg of scopolamine over 3 days) underSide Effects, widening of the pupils andlllu.red vision 
should be applied to the hairless area behind one ear at least without pain or reddened whites of the eye is usually tempo-

rary and not serious. 
4 hours before the antiemetic effect is required. Only one Transde= ScoP should not be used in children: The safety of 
patch should be worn at any time. its use'in children has'not been determined. Children and 
Handling: After the patch is applied on dry skin behind the the elderly may be particularly sensitive to the effectS of 
ear, the hands should be washed thoroughly with soap and scopolamine. 
water and dried. Upan removal of the patch, it should be dis- Side Effects 
carded, and the hands and application site washed thoroughly 
with soap and water and dried, to prevent any traces ofsco~l- The most common side effect experienced by· people using 

r~ . Transde= Scop is dryness of the ·mouth. This occurs in 
amine from coming into direct contact with, the eyes. (A patient about two thirds of patch users: A less frequent side effect is 
brochure is available.! drowsiness; which occurs in lesS than one sixth of patch us-
Continuatwn of Therapy: Should the patch become dis- ers. Temporary blurring of vision and dilation (widening) of 
placed, it should be discarded, and a fresh one placed on the the pupils may occur,.especially if the. drug is on your·hands 
hairless area behind the other ear. If therapy is required for and comes in contact with the eyes .. On infrequent oo:asion., 
longer than 3 days, the first patch should be discarded, and a disorientation, memory disturbances, dizziDess, .estl""!'ll"!"', 
fresh one placed on the hairless area behind the other ear: hallucinationS, confusion, difficulty urinating, 'skin' rash"",'or 
Disposal: The patch will still contain some active irigredi- redness, dry, itchy, or red eyes and eye pain have been re-
ent after use. To avoid accidental contact or ingestion by ported. If these effects do Occur, remove the patch and call 
children or pets, fold the used patch in half with the sticky' your dOctor. Since drowsiness, disorientation, and confuSion 
side together and dispose in the trash out of the reach of . may occur with the use of scopolamine;· be careful driVing or 
children and pets. operating any-dangerouS'maclUnery, espeCially when you 

first start using the patch. . . 
HOW SUPPUED , Drug Withdrawal: Symptoms includingdizziness,naUBea, 
The Transderm Scop patch is a tan-colored disc, 2.5 em", on. a vomiting,. headache. and disturhances of equilibrIum have 
clear, oversized, hexagonal peel strip, which is removed prior been reported' in a few people following .discontinuation of 
to use. the Transde= Scop patch. Thesesymptonis have occurred 
Each Transderm Scop patch contains 1.5 mg of scopolamine most often' in people who have used patches for more than 
and is programmed to deliver in vivo 0.5 mg of sc~lamine three 9ays~ We recommend that you consult your dOctor if 
over 3 days. Transderm Scop is available in packag'es offour these .. sjmptoms ace"r .... 
patches. Each patch is foil wrapped. Patient instructions are How to Use Transderm Scap 
included. . . Transde= Scop shoilld 'be stored between 59" - 86"F (15· -
1 Package (4 patches) ............................... NDC 0083-4345-04 3O'C) until you are ready to use it. 
The patch should be stored between 59" - 8lrF (15" - 3O"C). 1. Plan to apply one Transde= Scoppatch at least 4.hours 
CAUTION before you nee\! it. Wear only one patch at any time. 
Federal law prohibits dispensing without prescription. 2. Select a hairless area of skin behind one ear, taking care to 

C88-5 (Rev. 2/88) avoid any cuts or irritations. Wipe the area with'8 clean, 

Please read this instruction sh"'lt carefully before .opening dry tissue. 
the patch package. 3. Peel the package open and remove the patch (Figure 1). 

Information for the Patient About-

TRANSDERM SCOP® 
Generic Name: scopolamine. 
pronounced skoe-POL-a.meen 

Transdermal Therapeutic System 

The Transde.m Scop patch helps to prevent the nausea and 
vomiting of motion sickness for up to 3 days. It is an adhesive· 
patch that you place behind your ear several hours before 
you travel. Wear only one patch at any time. 
Be sure to wash your hands thoroughly with soap and water 
immediately after handling the patch, sO that any drug that 
might get on your hands will not come into contact with 
your eyes. _ 
Avoid drinking alcohol while using Transde= Scop. Also; be 
careful about driving or operating any machinery while us­
ing the patch because the drug might make. you drowsy. 
DO NOT USE TRANSDERM SCOP IF YOU ARE ALLERGIC 
TO SCOPOLAMINE OR HAVE GLAUCOMA. 
TRANSDERM SCOP SHOULD NOT.BE USED IN CHILDREN 
AND SHOULD BE USED ilvlTH SPECIAL CAUTION IN THE 
ELDERLY. 
How the Transderm Scop Patch Works 
A group of nerve fibers deep inside the ear helps peOple keep 
their balance. For some people, the motion of ships, air­
planes, trains, automobiles, and buses increases the activity 
of these nerve fibers. This increased activity causes the dizzi­
ness, nausea, and vomiting of motion sickness. People may 
have one, some, or all of these symptoms. 
Transderm Scop contains the drug scopolamine, which helps 
reduce the activity of the nerve fibers in the inner ear. When 
a Transderm Scap patch is placed on the skin behind one of 
the ears, scopolamine passes through the skin and into the 
bloodstream. One patch may be kept in place for 3 days if 
needed. 
Precautions 
Before using Transderm Seop be sure to tell your doctor if 
you-

(Figure 1) 

4. Remoye the Clear plastic six-sided backing from the patch; 
Try not to touch the adhesive sunace on the patch'with 
your hands (Figure 2): 

. ....... .r..)....---, system 

/ 

(Figure 2) 

disposable 
backing 

5. Fi.mly apply the adhesiye surfaCe (metallic side) to the 
dry .. area of skin behind the e.s. so tha~ the tan.colored side 
is showing (Figure 3). Miii<egoOOcontact,: especially 
around the edge. OllCeyou hare pl;>ced the patCh' behind 
your ear; do not move it for as long as you want to use it (up' 

, to 3 days).. .' . . . ". '. 
[See Figure at top of next'columb.] 

PRODUCT INFORMATION/8!l1. 

tan-colored 
system 

6./mportant: After the patch'is in place. be sure to wash 
your hands thoroughly with soap and water to remove 
any scopohimine. If this drug were to contact your eyes; it 
could cause temporary blurring of vision and dilation (wid­
ening) of the pupils (the dark !)ircles in th~ center of your 
eyes). This is not serious unless accompanied by eye pain 
and redness (see Precautions), 'and your pupils should re­
turn to normal. 

7. Remove the patch after 3 days and throw it away. (You 
may remove it sooner if you are no longer concerned about 
motion sickness.)' After· remoVing the patch,·be sure to 
wash your hands and the area behind your ear thoroughly 
with soap and water. 

8. if you wish to control nausea fodonger than 3 days, re­
move the first patch after 3 days. and place a new one be­
hind the other ear, repeating . instructions 2 to 7. 

9. Keep the patch dry, if possible, to prevent it from falling 
off. Limited contact with water, however, as in bathing or 
swimming, will not affect the syStem,. In th~' unlikely 
event that the patch falls off, throw it away and put a new 
one behind the other ear. . 

Disposal '. 
The patch wili still contain some active ingredient.after use. 
To avoid accidental contact or iMestion by childien, or.pets, 
fold the used.l'atch in half with the. stickY. side together and 
dispose in the trash out of the reach 'of children and pets; . 
This leaflet presents a sUlilmaryof info=ation ·about Trans' 
de= Scop. ifyou'would like more.infonriation or'ifyouhave 
any questions, ask your dOctor or pharniacist.;A more techni­
cal leaflet is available, written. for youi' dOctor. if.you wo~ld 
like to read the leaflet, ask youI' pharmacist. to show you a 
copy. You may need the. help of your doctor or pharmacist to 
understand some of the info=aticin. ' 

Dist. by: 
Ciba Self-Medication, Inc. 
Woodbridge, NJ 07095 

C88:6 (Rev. 2/88) 
Shown in PrOduct ldentificatwn 'Guide, pO.ge 308 

Colgate Oral Pharmaceuticals, 
Inc. 

a .subsidiary of Colgate-Palmolive Company 
ONE COLGATE WAY' . 
CANTON, MA 02021 U.SA 

Direct Inquiries to: . 
Professional Services Department 
(BOO) 226-5428 

For Medical Information Contact: 
In Emergencies: 
Pittsburgh Poison Control 
(412) 692-5596 

LURIDE® DROPS 
Brand of SOdiuni Fluoride 

DESCRIPTION 
LURIDE® brand: of sodilim fluoride is' available asliquid 
drops. Each ml contains 0.5 mg fluoride ion (F-) from 1.1 mg 
sodium fluoride (NaF). For;use as a dental caries preventive 
in pediatric patients. Sugar-free'. Sacc!>arin,free. . 
ACTIVE INGR1'DIENT: .. Sodium fluoride O:~I% (w/V). 
INACTIVE INGRED!ENTS:., Purified 'l'"ter, sorbitol solution 
70%, propylene glycol, methyl paraben, .propYl paraben, 
flavor, FD&C Yellow No.6. . .. -

CUNICAL PHARMACOLOGY 
Sodium fluoride acts systel1lically (OOfo;'" tciOih ·~ru.ption) and 
tOpically (post-eruption) by increasing toot\>.. ~istance . to 
acid dissolution, by promoting remine,riiliza:tion imd by in­
hibiting the cariogenic mic~obialprocess· 

C;ontiiiued o.n next psge 

Consult 19~7 supplemen~ and ~ture editions. for revisions 
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1336/PHYSICIANS' -DESK REFERENCE® 

Janssen Pharmaceutica-Cont. 
DOSAGE GUIDELINES 

DOSAGE SHOULD BE INDIVIDUALIZED AND TITRATED 

FOR USE DURING GENERAL ANESTHESIA 

SPONTANEOUSLY BREA THING/ 
AS'SISTED VENTILATION 

Induction .of, Analgesia: 8-20 mcg/kg 
Maintenance of Analgesia: 3-5 mcg/kg q 5-20 min or 0.5 to 1 mcg/kg/min 
Total dose: 8-40 mcg/kg 

ASSISTED OR CONTROLLED 
VENTILATION . 

I.ncremental Injection Induction of Analgesia: 20-50 mcg/kg 
(To attenuate response to laryngoscopy Maintenance of Analgesia: 5-15 mcg/kg q 5-20 min 
arul intubation) Total dose: Up to 75 meg/kg - .- ----. 

Continuous Infusion 
(To provide attenuation of response to 
intubation arul incision) 

Infusion rates are variable and. should be titrated to the desired dinical effect. 
SEE INFUSION DOSAGE GUIDELINES .BELOW. 
Induction of Analgesia: 50-75 mcg/kg 
Maintenance of Analgesia: 0.5 to 3 meg/kg/min (Average rate 1 to 1..5 mcg/kg/min) 
Total dose: Dependent on duration of procedure 

Anesthetic Induction Induction of Anesthesia: 130-245 mcg/kg 
Maintenance of Anesthesia: 0.5 to 1.5 mcg/kg/min or general anesthetic 
Total dose: Dependent on duration of procedure .' 
A t these doses, truncal rigidity should be expected and a muscle relaxant should 
be utilized. . 
Administer ~lowly (ouer 3 minutes). 
Concentration of inhalation agents reduced by 30-50% for initial hour. 

----------------------------------
MONITORED ANESTHESIA CARE 
(MAC) 

Induction of MAC: 3-S mcg/kg 

(For sedated and responsive, 
spontaneously breathing potients) 

Maintenance of MAC: 3-5 mcg/kg.q 5-20 min or 0.25 to 1 mcg/kg/min 
Total dose: 8-40 mcg/kg 

INFUSION DOSAGE 

Continuous Infusion: O.5-3mcg/kg/min administered with nitrous oxide/oxygen in patients undergoing genera:l surgery.-Fo}· 
lowing an anesthetic induction dose of ALFENTA, infusion rate requirements are reduced by 30-50% for the first hour of 
maintenance. . 
Changes in vital signs that indicate a response to surgical stress or lightening of anesthesia may be controlled by increasing 
the alfentanil to a maximum of 4 mcg/kg/min and lor administration of bolus doses of7 mcg/kg. If changes are not controlled 
after'three bolus doses given over a five minute period, a barbiturate, vasodilator, and/or inhalation agerit should be used. 
Infusion rates should always be adjusted 'downward in the absence. of these signs until there is Some response to surgical 
stimulation. 
Rather than an increase in infusion rate, 7 mcg/kg bolus doses of ALFENTA or a potent inhalation agent should be. a!lminiS­
tered in response to sigiJs of lightening of anesthesia within the last 15 minutes of surgery. ALFENTA infusion should be 
discontinued 'at least 10-15 minutes prior to the end of surgery. 

ticn as the analgesic .component for monitored anesthesia 
care (MAC). 
[See table above.] 
Usage in. Children: Clinical data to support the use Qf 
ALFENTA in patients under 12 years of age are not pres­
ently available. Therefore, such use is not recommended. 

Premedication: The selection of preanesthetic medications 
should be based upon the needs of'the individual patient. 

Neuromuscular Blocking Agents: The ,neuromuscular 
blocking agent selected should be .compatible with the pa­
tient'scondition, taking into account the hemodynamic ef­
fects of a particular muscle relaxant and the degree of skele­
tal muscle relaxation required (see CLINICAL PHARMA­
COLOGY, WARNINGS and PRECAUTIONS sections). 
In patients administered anesthetic (induction) dosages of 
ALFENTA, it is essential that qualified personnel and ade­
quate facilities are available for the management of intraop­
erative and postoperative respiratory depression. 
Also see WARNINGS and PRECAUTIONS sections. 
For purposes of administering small volumes of ALFENTA 
accurately, the use of a tuberculin syringe or equivalent is 
recommended. 
.The physical and chemical compatibility of ALFENTA have 
been demonstrated in solution with normal saline, 5% dex­
trose in normal saline, 5% dextrose in .water and Lactated 
Ringers. Clinical studies of ALFENTA infusion have been 
conducted with ALFENTA diluted to a concentration range 
of 25 meg/mL to 80 mcg/ml. 
As.an example of the preparation 'of ALFEJinA for infusion, 
20 mL of ALFENTA added to 230 mL of diluent provides a 40 
".g/mL solution ofALFENTA. 
Parenteral drug products should be inspected visually for 
partiCUlate matter and discoloration prior to administration, 
whenever solution and cc;mtainer permit. 

SAFETY AND HANDLING 
ALFENTA (alfentanil hydrochlonde) is supplied in individu­
ally sealed dosage forms which pose no known risk to health­
care providers having incide"ial contact. Accidental dermal 
exposure to ALFENTA should be. treated liy rinsing the af­
fected area with water. 
Protect from light. Store at room temperature 15'-3O"C 
(59' -86'F). 

HOW SUPPLIED 
Each mL of ALFENTA (alfentanil hydrochloride) Injection 
for intravenous use contains alferitanil hydrochloride equiv­
alent to 500 J.'g of alfentanil base. ALFENTA Injection is 
available as:' . 
NDC 50458-060-02, 2 mL ampoules in packages of 10 
NDC 50458-060-05, 5 mL ampoUles in packages of 10 
NDC 5045S-060-IO, 10 mL ampoUles in packages of 5 
NDC 50458-060-20, 20 mL ampoUles in packages of 5 
U.S. Patent No. 4,167,574 
April 1995, May 1995 
JANSSEN PHARMACEUTICA INC. 
Titusville, NJ 08560-0200 

Shown in Product ldenti{u:ation Guirk, .poge 318 

DURAGESIC® 
[dur-a-je'sik ] 
(fentanyl transdermal system) 

Full Prescribing Information 

BECAUSE SERIOUS OR LIFE-THREATENING HY­
POVENTILATION COULD OCCUR, DURAGESIC IS 
CONTRAINDICATED: 
• In the management of acute.or post-operative pain, 

including use in out-patient surgeries 
• In the management of mild or intermittent pain re­

sponsive to PRN or non-opioid therapy 
• In doses exceeding 25 mcg/hour at the initiation of 

opioid therapy 
(See CONTRAINDICATIONS for further information.) . 

. DURAGESIC SHOULD NOT BE ADMINISTERED TO 
CHILDREN UNDER 12 YEARS OF AGE OR PA­
TIENTS UNDER 18 YEARS OF AGE WHO WEIGH 
LESS THAN 50 KG (110 LBS) EXCEPT IN AN AU-' 
THORIZED INVESTIGATIONAL RESEARCH SET­
TING. (See PRECAUTIONS - Pediatric Use.) 
DURAGESIC is irulicated for treatment of chronic poin 
(such as that of malignancy) that: 
• cannot. be managed by lesser means such as acetami­

nophen-opioid combinations, n6n-ste~oidal analgesics, 
or PRN dosing with 'short-actirig opioids and 

Information will be· superseded by suppleme.nts and subsequent editions 

· • requires continuous opioid administration. 
. The 50,75, and loomcg/hour dosages should ONLY be 
used in patients who are already on and are tolerant to 

· opioid therapy. 

WARNING: May be habit forming. 

DESCRIPTION 
DURAGESIC is a transdermal system providing continuous 
systemic delivery of fentanyl, a potent opioid analgesic, for 
72 hours. The chemical name is N-Phenyl-N.(I-2-phenyl_ 
ethyl-4-piperidyl) propanamide. The structural forinula is 

CH3CH2CON--CN- CH2CH2-Q 
6 

The molecular weight of fentanyl base is 336.5, and the em­
ph:ical formula is c",H28N20. The n-octanol:water partition 
coefficient is 860:1. The pKa is 8.4. 
~ystem Components and Structure 
The amount of fentanyl released from each system per hour 
is proportional to the surface area (25 ".g/h per 10 cm"). The 
composition per unit area of all system sizes is identical. 
Each system alsO contains 0.1 mL of alcohol USP per 10 cm'. 

Dose- Size Fentanvl Cont~nt 
(J.'g/h] (cm2) (mgl , 

25 10 2.5 
50" 20 5 
75"" 30 7.5 

100·· 40 10 

• Nominal delivery rate per hour 
."FOR USE ONLY IN OPIOID TOLERANT PATIENTS 

DURAGESIC is a rectangular transparent unit comprising a 
protective liner and four functional layers. Proceeding from 
the outer surface toward the surface adhering to skin, these 
layers are: 
1) a backing layer of polyester film; 2) a drug reservoir of 
fentanyl and alcohol USP gelled with hydroxyethyl cellu· 
'lose; 3) an ethylene-vinyl acetate copolymer membrane that 
controls the rate of fentanyl delivery to the skin surface; and 
4) a fentanyl containing silicone adhes~ve. Before use, a ·pro­
tective liner covering the adhesive layer is removed and 
·discarded. 

DRuG RELEASE 
BACKING RESERVOIR MEMBRANE 

d~1===1 >=l 
I 

{NoIIO Scale) 

ADHESIVE PROTECTIVE LINER 

The active component of the system is fentanyl. The remain­
ing components are pharmacologically inactive. Less than 
0.2 mL of alcohol is also released from the system during use. 
Do not cut or damage DURAGESIC. If the DURAGESIC 
system is cut or damaged, controlled drug delivery will not 
h:e possible. 

CLINICAL PHARMACOLOGY 
Pharmacology 
Fentanyl is an opioid analgesic. Fentanyl interacts predomi­
nately with the opioid J.'-receptor. These J.'-binding sites are 
discretely distributed in the human brain, spinal cord, and 
other tissues. 
In Clinical settings, fentanyl exerts its principal pharmaco­
logic effects on the central nervous system. Its primary 
actions oftherapeutic value are analgesia and sedation. Fen­
tanyl may increase the patient's tolerance for pain and de­
crease the perception of suffering, although the presence of 
the pain itself may still be recognized. 
In.addition to analgesia, alterations in mood, euphoria and 
dysphoria, and drowsiness commonly occur . .fentanyl de­
presses the respiratory centers, depresses the cough reflex, 
and constricts the pupils. Analgesic blood levels of fentanyl 
may cause nausea and vomiting directly by stimulating the 
chemoreceptor trigger zone, but nausea and vomiting are 
significantly more common in ambulatory than inrecum­
berit patients, as is postural syncope.' 
Opioids increase the tone and decrease the propulsive con­
tractions of the smooth muscle of the gastrointestinal tract. 
The resultant prolongation in gastrointestinal transit time 
'may be responsible for the constipating effect of fentanyl. 
Because opioids may increase biliary tract pressure, some 
patients with biliary colic may experience worsening rather 
than relief of pain. 
While opioids generally increase the tone of urinary tract 
smooth muscle, the net effect tends to be variable, in some 
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producing urinary urgency, in others, difficulty 'in 
cases . 
gi"iIiatLOn. 

Serum Fentanyl Concentrations . 
therapeutic dosages, fentanyl usually does not exert ma_ 

~t effects on the .cardiovascular system .. However, .so'."e pa­
j?'" ts may exhibIt orthostatic hypotensIOn and famtmg. 
II~n ine assays and skin wheal testing in man indicate 
~inicallY significant histamine release rarely occurs 
I 'th fentanyl administration. Assays in man show no clini­
:Uysignificant histamine release in dosages up to 50 fJ-!:/kg. 

Following Multiple Applications of DURAGESIC 100 ~g/h 

h rmacOl<inetics (see table and graphl . 
P JRAGESIC releases fentanyl from the reservoir at a 
D rlyciidstant amount per unit time. The concentration 
ne:ruent;e!'!-"ting between the satura~ ~Iution of dru~ in 
f;;e reservOIr and the lower co~centrat~on I': the skm dflves 
drui release. Fentanyl moves 10 the directIOn of the lower 

nCentration at a rate determined by the copolymer release 
co.mbrane and the diffusion of fentanyl through the skin f rs. While the actual rate of fentanyl delivery to the skin 
::ries over the 72 hour application period; each system is 
labeled with a nominal flux which represents the average 
amount- of drug delive~ed to the systemic circulation per 
hour across average skm.. . 
While there is variation in dose delivered among patients, 
the nominal flux of the systems (25, 50, 75, and 100 fJ-!: offen' 
tanYl per hour) are sufficiently accurate as to allow individ­
uaI.titration of dosage for a given patient. The'small amount 
of alcohol which has been incorporated into the system en­
hances the rate of drug flux through the rate-limiting copo­
lymer membrane and increases the permeability of the skin 
to fentanyl. 

5 

Day 1 

• 
Day 4 .. 

DURAGESIC Applied DURAGESIC Removed 

Day 7 Day 10 Day 13 Day 14 'Jav 15 Day 16 Day 18 .. .. .. • 
4 Applications 1 Application 

Following DURAGESIC application, the skin under the sys­
tem absorbs fentanyl, and a depotoffentanyl concentrates in 
the upper skin layers. Fentanyl then becomes available to 
the systemic circulation. Serum fentanyl concentrations 
increase gradually following initial DURAGESIC applica­
tion, generally leveling off between 12 and 24 hours and re­
mainirig relatively constant, with some flUctuation, for the 
remainder of the 72 hour application period. Peak serum 
levels of fentanyl 'generally occurred between 24' and 72 
hours after initial application. Serum fentanyl concentra­
tions achieved are proportional to the DURAGESIC delivery 
rate. With continuous Use, Se"ru'm fentanyl concentrations 
continue to rise for the first few system applications. After 
several sequential 72-hour applications, patients reach and 
maintain a steady state serum concentration that is deter~ 
mined by individual variation in skin permeability and body 
clearance of fentanyl (see graph and Table A). 

DURAGESIC Application • 

After system removal, serum fentanyl concentrations de­
cline gradually, falling about 1\0% in approximately 17 
(range 13-22) hours. Continuedabsorption of fentanyl from' 
the skin accounts for a slower disappearance of the drug 
from the serum than is seen after an IV infusion,-where the 
apparent half-life ranges from 3-12 hours. 
[See graph above.] 
[See table A below.] 
Fentanyl plasma protein binding capacity decreases with 
increasing ionization of the drug. Alterations in pH may 
affect its distribution between plasma and the central ner­
vous system. Fentanyl accumulates in the skeletal muscle 
and fat and is released slowly into the blood. 
The average volume of distribution for fentanyl .is 6 Ukg 
(range 3-8, N =8). The average dearance in patients under­
going various surgical procedures is 46 Llh (range 27-75, 
N =8). The kinetics of fentanyl in geriatric patients has not 
been well studied, but in geriatric patients the clearance of 
IV fentanyl may be reduced and the terminal half-life 
greatly prolonged (see PRECAUTIONS). 
Fentanyl is metabolized primarily in the liver. In humans 
the drug appears to be metabolized primarily by N-dealkyla­
tion to norfentanyl and other inactive metabolites that do 
not contribute materially to the. observed activity of the 
drug. Within 72 hours of IV fentanyl aaministration, approx-

ima~ly 75% of the dose is excreted in urine,. mostly as me­
tabolites with less than 10% representing unchanged drug. 
Approximately 9% of the dose is recovered in the feces, pri­
marilyas metabolites. Mean values "for unbound fraclions of 
fentanyl in plasma are estimated to be between 13 and 2i %.: 
Skin does not appear to metabolize fentanyl delivered ,Irans, 
dermally. This was determined in a human keratinoeyte cell 
asSay and in clinical studies in which 92% of the dOse deliv­
ered from the system was accounted for as unchanged fenta­
nyl that appeared';n the systemic circulation. . 
Pharmacodynamics 
Analgesia . 
DURAGESIC is a strong opioid analgesic. In.controlled clini­
cal trials in non-opioid tolerant patients, 60 mg/day 1M inor­
phlne 'waS. considered to provide ~nalgeshi approximately 
equiv,,]ent to DU~AGESIC 100 fJ-!:/h in an acute pain model. 
Minimum effective .~n:algesic se~lI:m concentrations of fenta­
nyl in opioid naive patients range from 0.2 to 1.2 ng/mL; side 
effects increase in frequency at serum levels above 2 ng/mL. 
Both the minimum effective concentration and the concen:' 
trat~"on at which toxicity occu'rs r~ with increasing toler­
ance. The rate of development of tolerance varies widely 
among individuals. . 
Ventilatory Effects 
At equivalent analgesic serum concentrations, fentanyl and 
morphine produce a similar degree. of hypoventilation. A 
small number of patients 'have exp~rienced clinically signifi­
cant hypoventilation with DURi\GESIC .. Hypoventilation 
was manifest by respiratory rates ofless than 8 breaths/min­
ute or a pCO, greater than 55 mm Hi:. 'In dinic;,1 trials of 
357 postoPerative (acute pain) patie·nts (reated with. DUR­
AG.ESIC; 13 patierits experienced·hYPoventiiation. As. a con­
sequence, 10 of these 13 patients received naloxone, two pa­
tientS had their .dose reduced' and one patielit required no 
treatment beyondverbal stimulation. Of the 13 events, seven 

TABLE A 
RANGE OF PHARMACOKINETIC PARAMETERS OFFENTANYL IN PATIENTS.' 

Volume 01 Maximal Time to 
Distribution Half Life CoricentratiQn Maximal· 

Clearance Vss t'/2 Cmax Concentration 
(Llh) (Llkg) (hi (ng/mLI (h) 

Range Range 
(70 kgl 

Range Rang~ .Range 

IV Fentanyl 
SUrgical Patients 27-75 3-8 3-12 
Hepatically Impaired Patients 3-80t O.8-8t 4-12t 
Renally Impaired Patients 30-78 

DURAGESIC 25 J.'g/h 0.3-1.2 2s...78 
DURAGESIC 50 /L!:/h 0.6-1.8t 24-72t 
DURAGESIC 75 J.'g/h 1.1-2.6 24-48 
DURAGESIC 100 /Lg/h 1.9-3.8 . 25-72 

tEstimated 
• ~fter sys~m removal there is continued systemic absorption (rom residual fentanyl in the skin so that seru'm concentrations 

all 50%, on average, in 17 hours. .. . 

Removal • 

were associated with DURAGESIG 100 fJ-!:/h and six wer.e 
asSOciated with DURAGESIC 75 fig/h. In these studieS the 
incidence of hypoventilation was· higher in nontolerant 
women (lOr than in men (31 and in patients weighing lesS 
than 63 kg (9 ofI3). Although patients with impaired reSpi­
ration were not common in the trials, they had higher rates 
of hypoventilation. . 
While most patients using DURAGESIC chronically dev~lop 
tolerance to fentanyl induced hypoventilation, 'episodes ·of 
slowed respirations may occur at any time during therapy; 
medical intervention generally was· not required in these 
instances. , 
Hypoventilation can occur throughout the therapeutic range 
of fentanyl serum concentrations. However, the risk of hypo­
ventilation increases at serum fentanyl con~entrations 
greater than 2 ng/mL.in non opioid-tolerant patients,espe­
cially for patients who have an underlying pulmonarycondi­
tion 'or who receive usual doses of opioids or other CNS drugs 
associated with hypoventilation in addition to DURAGESIC. 
The use of DURAGESIC should. be monitored by clinical 
evaluation. As with other drug level measurements, serum 
fentanyl concentrations may be useful clinically, although 
they do not reflect patient sensitivity to fentanyl and should 
not be used by physicians as a sole indicator of effectiveness 
or toxicity. 
See BOX WARNING, CONTRAINDICATIO!,:!S, Wj\RN­
INOS, PRECAUTIONS, . ADVERSE REACTIONS,an!! 
OVERDOSAGE for additional information on'hypoventila, . 
~~ . . . - . . 
Cardiovascular Effects .. 
Intravenous fentanyl mayhifre"quently prpduce bradycar­
dia .. The incidence of. ~radycardia in cliniCal trialS. with 
DURAGESIC waS less than·1% .. 
eNS .Effects . ' '. . . 
In opioid naive patients, ce.ntral nerVous system effects in: 
crease when serulh fentanyl Concentrations .are greater than 
3 ng(mL. . . . . 

CLINICAL TRIALS 
DURAGESIC was studiedin patients with acute and chronic 
pain (postoperative and cancer pain· models). 
The analgesic effic;u:y of DURAGESIG was demonstrated in 
an acute pain m01lel with surgical procedut:esexpected to 
produce various intensities of pain (eg·hysterectomy, major 
orthopedic surgery), Clillicaluse and safetywas evaluated in 
patients experiencing chronic pain due to malignancy. Baaed 
on the results of these trials, DURA.GESIC was determined 
to be effective in both populati~ns, but.safe only for use in 
patients with chronic pain. Because ·ofthe risk of hypo venti­
lation (4% incidence) in postoperativepetients with actue 
pain, DURAGESIC is contraindicated for postoperative anal­
gesia. (See BOX WARNING and CONTRAINDICA TIONS') 
DURAGESIC as therapy for paln due to cancer has been 
studied. in . 153. patients.· In this patient population, 
DURAGESIC has been administered in d""es of 25 J.'g/h to 
6QO /Lg/h.lndividuaLpatients l)ave.usedDURAGESIC con­
tinuously for up to 866 days. At one month after initiation of 

Continued on'nexfpage . 
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DURAGESIC therapy, patients generally reported lower 
pain intensity scores,as compared 'to 'a prestudy analgesic 
regimen of oral morphiue (see graDh) 
_ AnoIcIgue _of PoIn......, 1IotInp .. EnIry In !lie SIucIy 

_ " .... Ono _ of DUIlAGESIC u.. ,. 

Pain lronsity 
After 1 Month 5 
on DURAGESIC 

o 

o 
o 

o 
o 

;) 00 0 
00 

00 0 o 

o 

o 

o 
o 

o 
o 

PIin~on 
'OURAGESIC IH-21131) 

o 
.~--------------~---------0235671910 

Pain ,,"onsiIy on Pro-Study Analgesic Reg--. 

INDICATIONS ,AND USAGE 
DURAGESIC is indicated in the management of chronic 
pain in patients who require .continuous opioid analgesia for 
pain that cannot be managed by lesser means such as acet­
aminophen-opioid combinations, non-steroidal analgesics. or 
PRN dosing with short-acting opioids. 
DURAGESIC should not be used in the management of acute 
or postoperative paiu because serious or life-threatening 
hypoventilation could result_ (See BOX WARNING and, 
CONTRAINDICATIONS') 
In patients wi,th chronic pain;it is possible to individually 
titrate the doSe of the transdermal system to minimize the 
risk of adverse effects while providing analgesia. In properly 
selected patients, DURAGESIC is a safe and effective aller­
native to other opioid regimens. (See DOSAGE AND AD­
MINISTRATION.) 

CONTRAINDICATIONS 
BECAUSE SERIOUS OR LIFE-THREATENING HYPOVENTI­
LA TION COULD OCCUR. DURAGESIC IS CONTRAINDI­
CATED: 
• in the management of acute or post-operative pain, includ­

ing use in out-patient surgeries' because there :is no' 
. opportunity for proper dose titration (See CLINICAL 
PHARMACOLOGY and DOSAGE AND ADMINIST·RA­
TION). 

• in the manag~ment of mild or intermittent pain that can 
otherwise be managed'by lesser·rneahs,such as acetami­

. _ nophe'n-opioid combinations .. non-steriodal analgesics, or 

. '·PRN dosing with short-acting 'opioids. and 
•.. in doses'exc;:eeding 25 mcg/hour at"the initiation of opioid 
"'therapy because· of the need 'toiridividualize dosing by 

titrating"to the desired analgesic effect. . . 
DDRAGESIC is also contraindicated in patients wjth known 
hypersensitivity to fentanyl or- adhesives. 

~t!~~?g SHOULD NOT BE ADMINISTERED TO CHIL­
DIiEN UNDER 12 YEARS OF AGE OR PATIENTS UNDER 18 
YEARS OF AGE WHO WEiGH LESS THAN 50 KG (110 LEiS) 
EXCEPT IN AN AUTHORIZED INVESTIGATIONAL RE­
SEARCH SETTING. (See PRECAUTIONS-Pediatric Use.) 
PATIENTS 'WHO HAVE EXPERIENCED ADVERSE 
EVENTS SHOULD BE MONITORED FOR AT LEAST 12 
HOURS AFI'ER DURAGESIC ,REMOVAL SINCE SERUM 
FENTANYL CONCENTRATIONS DECLINE GRADU­
ALLY AND REACHAN APPROXIMATE 50% REDlJC­
TION IN SERUM CONCENTRATIONS 17 HOURS AFTER 
SYSTEM REMOVAL. ", . . 
DURAGESIC SHOULD BE PRESCRIBED ONLY BY PER­
SONS KNOWLEDGEABLE IN THE,' CONTINUOUS 
ADMINISTRATION OF POTENT OPIOIDS, IN THE MAN­
AGEMENT OF PATIENTS RECEIVING POTENT OPI­
OIDS FOR TREATMENT OF PAIN, AND IN THE DETEC­
TION AND MANAGEMENT OF HYPOVENTILATION 
INCLUDING THE USE OF OPIOID ANTAGONISTS_ 
THE CONCOMITANT USE OF OTHER CENTRAL NER­
VOUS SYSTEM DEPRESSANTS, INCLUDING OTHER 
OPIOIDS, SEDATIVES OR HYPNOTICS, GENERAL AN­
ESTHETICS, PHENOTHlAZINES, TRANQUILIZERS, 
SKELETAL MUSCLE- RELAXANTS, SEDATING AN­
TIHISTAMINES, AND ALCOHOLIC BEVERAGES MAY 
PRODUCE ADDITIVE DEPRESSANT EFFECTS: HYPO­
VENTILATION, HYPOTENSION AND . PROFOUND 
SEDATION OR COMA MAY OCCUR. WHEN SUCH COM­
BINED THERAPY IS CONTEMPLATED, THE DOSE OF 
ONE OR BOTH AGENTS SHOULD BE REDUCED BY AT 
LEAST 50%. 
ALL PATIENTS SHOULD BE ADVISED TO AVOID EX­
POSING THE DURAGESIC APPLICATION SITE TO DI-

RECT EXTERNAL HEAT SOURCES, SUCH AS HEATING. 
PADS OR ELECTRIC BLANKETS, HEAT LAMPS, 
SUANAS, HOT TUBS, AND HEATED WATER BEDS, ETC. 
WHILE WEARING THE SYSTEM. THERE IS A POTEN­
TIALFOR TEMPERATURE-DEPENDENT INCREASES 
IN FENTANYL RELEASE FROM THE SYSTEM. (See PRE­
CAUTIONS, Patients with Fever/External Heat.) 

PRECAUTIONS 
General 
DURAGESIC doses greater than 25 fLg/h are too high for 
initiation of therapy in non opioid-tolerant patients and 
should not be used to begin DURAGESIC therapy in these 
patients, (See BOX WARNING,) 
DURAGESIC may impair mental and/or physical ability 
required for the performance of potentially hazardous tasks 
(eg driving, operating machinery). Patients who have been 
given DURAGESIC should not drive or operate dangerous 
,machinery unless they are tolerant to the side effects of the 
drug, 
Patients should be instructed to keep both used and unused 
systems out of the reach of children. Used systems should be 
folded so that the adhesive side of the system adheres to itself 
and flushed down the toilet immediately upon removal. Pa­
tients should be advised to dispose of any systems remaining 
from a prescription as soon as they are no longer needed. 
Unused systems should be removed from their pouch and 
flushed down the toilet, 

. Hypoventi'ation (Respiratory Depression) 
Hypoventilation may occur at any time during the use of 
DURAGESIC. 
Because significant amounts of fentanyl are absorbed from 
th~ skin for 17 hours or more after the system is removed, 

'. hypoventilation may persist beyond the removal of 
pURAGESIC. Consequently, patients with hypoventilation 
should be carefully observed for degree of sedation and their 
respiratory rate monitored until respiration has stabilized. 
The use of concomitant eNS active drugs requires special 
patient care and observation. See WARNINGS. ' 
Chronic Pulmonary Disease 
Because potent opioids can cause hypoventilation, 
DURAGESIC® (fentanyl transdermal system) should be 
administered with caution to patients with preexisting meqi­
cal conditions predispcsing them to hypoventilation. In such 
patients, normal analgesic doses of opioids may further de­
crease respiratory drive to the point of respiratory failure. 
Head Injuries and Increased Intracranial Pressure 
DURAGESIC should not be used in patients who may be 
particularly susceptible to the intracranial effects of CO2 
retention such as those with evidence of increased intracra­
nial pressure. impaired consciousness, or coma. Opioids may 
obscure the clinical course of patients with head injury. 
DURAGESIC should be used with caution in patiimtS with 
brain tumors. . 
Cardiac Disease 
Intravenous fentanyl may produce bradycardia. Fentanyl 
should be administered with caution to patients with 
bradyarrhythmias. 
Hepatic or Renal Disease 
At the present time insufficient information exists to make 
recommendations regarding the use of DURAGESIC in pa- . 
tients with impaired renal or hepatic function. If the drug is 
used,iu these patients, it should be used with caution because 
of tlie hepatic metabolism and renal excretion of fentanyl. 
Patients with Fever IExternal Heat 
Based on a pharmacokinetic model, serum fentanyl concen­
trations could theoretically increase by approximately one 
third for patients with a body temperature of 40"C (102"F) 
due to temperature-dependent increases in fentanyl release 
from the system and increased skin permeability. Therefore, 
patients wearing DURAGESIC systems who develop fever 
should be monitored for opioid side effects and the DUR­
AGESIC dose shouid be adjusted if necessary. 
ALL PATIENTS SHOULD BE ADVISED TO AVOID EX­
POSING THE DURAGESIC APPLICATION SITE TO DI­
RECT EXTERNAL HEAT SOURCES, SUCH AS HEATING 
PADS OR ELECTRIC BLANKETS, HEAT LAMPS, 
SAUNAS, HOT TUBS, AND HEATED WATER BEDS, ETC. 
WHILE WEARING THE SYSTEM. THERE IS A POTEN­
TIAL FOR TEMPERATURE:-DEPENDENT INCREASES 
IN FENTANYL RELEASE FROM THE SYSTEM. 
Central Nervous System Depressants 
When patients are receiving DURAGESIC, the dose of addi­
tional opioids or other CNS depressant drugs (including ben­
zodiazepines) should be reduced by at least 50%. With the 
concomitant use of CNS depressants, hypotension may 
occur. 
Drug or Alcohol Dependence 
Use of DURAGESIC in combination with alcoholic bever­
ages and/or other CNS depressants can result in increased 
risk to the patient. DURAGESIC should be used with caution 
in individuals who have a history of drug or alcohol abuse, 
especially if they are outside a medically controlled environ­
ment. 

Information witi be superseded by supplements and subsequent editions 

Ambulatory Patients 
Strong opioid analgesics impair the mental or physical abili­
ties required for the performance of potentially dangerous 
tasks such as driving a car or operating machiuery. Patients 
who have been given DURAGESIC should not drive or oper­
ate dangerous machinery unless they are tolerant to the 
effects of the drug. 
Carcinogenesis, Mutagenesis. and Impairment of Fertility 
Because long-term animal studies have not been conducted, 
the potential carcinogenic effects of DURAGESIC are un­
known. There was no evidence of mutagenicity in the Ames 
Salmonella mutagenicity assay, the primary rat hepatocyte 
unscheduled DNA synthesis assay, the BALB/c-3T3 trans­
formation test, and the human lymphocyte and CHO chro­
mosomal aberration in-vitro assays. 
In the mouse lymphoma assay, fentanyl concentrations 2000 
times greater than those seen with chronic DURAGESIC use 
were only mutagenic in the presence of metabolic activation. 
Pregnancy-Pregnancy Category C 
Fentanyl has been shown to impair fertility and'to have an 
embryocidal effect in rats when given in intravenous doses 
0_3 times the human dose for a period of 12 days, No evidence 
of teratogenic effects has been observed after administration 
of fentanyl to rats. There are no adequate and well-con­
trolled studies in pregnant women. DURAGESIC should be 
used during pregnancy only if the potential benefit justifies' 
the potential risk to the fetus. 
Labor and Delivery 
DURAGESIC is not recommended for analgesia during labor 
and delivery. 
Nursing Mothers . 
Fentanyl is excreted in human milk; therefore DURAGESIC 
is not recommended for use in nursing women because of the 
possibility of effects in their infants, 
Pediatric Use 
The safety and efficacy of DURAGESIC in children has not 
been established. (See BOX WARNING and CONTRAINDI­
CATIONS.) 
DURAGESIC SHOULD NOT BE ADMINISTERED TO CHIL­
DREN UNDER.12 YEARS OF AGE OR PATIENTS UNDER 18 
YEARS OF AGE WHO WEIGH LESS THAN 50 KG (110 LBS) 
EXCEPT IN AN AUTHORIZED INVESTIGATIONAL 
RESEARCH SETTING_ 
Geriatric Use 
Information from a pilot study ofthe pharmacokinetics of IV 
fentanyl in geriatric patients indicates that the clearance of 
fentanyl may be greatly decreased in the population above 
the age of 60. The relevance of these findings to transdermal 
fentanyl is unknown at this time. 
Since elderly, cachectic, or debilitated patients may have 
altered pharmacokinetics due to poor fat stores, muscle wast­
ing, or altered clearance, they should not be started on 
DURAGESIC doses higher than 25 I'l'/h unless they are 
already taking more than 135 mg of oral morphine a day or 
an equivalent dose of another opioid (see DOSAGE AND 
ADMINISTRATION) . 
Information for Patients 
Instructions for the application, removal, and disposal of 
DURAGESIC are provided in each carton. 

: Disposal of DURAGESIC 
DURAGESIC should be kept out of the reach of children. 
DURAGESIC systems should be folded so that the adhesive 
side of the system adheres to itself, then the system should be 

. flushed down the toilet immediately upon removal, Patients 
should dispose of any systems remaining from a prescription 
as SOOn as they are no longer needed. Unused systems should 
be removed from their pouch and flushed down the toilet. 
If the gel from the drug reservoir accidentally contacts the 
skin, the area should be washed with clear water. 

ADVERSE REACTIONS 
In post-marketing experience, deaths from hypoventilation 
due to inappropriate use of DURAGESIC have been reported. 
(See BOX WARNING and CONTRAINDICATIONS.) 

'Pre-marketing Clinical Trial Experience: 
The safety of DURAGESIC has been evaluated in 357 post­
operative patients and 153 cancer patients for a total of 
510 patients. Patients with acute pain used DURAGESIC for 
1 to 3 days. The duration of DURAGESIC use varied in can­
cer patients; 56% of patients used DURAGESIC for over 30 
days, 28% continued treatment for more than 4 months, and 
10% used DURAGESIC for more than 1 year. 
Hypoventilation was the most serious adverse reaction ob­
served in 13 (4%) postoperative patients and, in 3 (2%) of the 
cancer patients. Hypotension and hypertension were ob­
served in 11 (3%) and 4 (1 %) of the opioid-naive patients. 
Various adverse events were reported; a causal relationship 
to DURAGESIC was not always determined. The frequencies 
presented here reflect the actual frequency of each adverse 
effect in patients who received DURAGESIC. There has been 
no attempt to correct for a placebo effect, concomitant use of 
other opioids, or to subtract the frequencies reported by pla­
cebo-treated patients in controlled trials. 
The following adverse reactions were reported in 153 cancer 
patients at a frequency of 1 % or greater; similar reactions 
were seen in the 357 postoperative patients studied. 
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'BodY as a Whole: abdominal pain', h?adache' 
Cardiovascular: arrhythmia, chest pam 
Digestive: nausea'" '\ vorniting'''', constipation", dry 
mouth", anorexia·, diarrhea·, dyspepsia" flatulence 
NervouS: somnolence··, confusion", asthenia", dizzi­
'ness', nervousness·. hallucinations', anxiety·, depression·, 
euphoria·, tremor, abnormal coordination, speech disorder, 
abnormal thinking, abnormal gait, abnormal dreams, agita­
tion, par~hesia. amnesia, syncope, paranoid reaction 
Respiratory: ~yspnea". hypoventilation", apnea- ;hemopty~ 
sis, pharyngitis, hiccups 
'Skin and Appendages: sweating-", pruritus·. rash, appli­
'cation site reaction - erythema, papules, itching, edema 
·Urogenital: urinary retention· 

'Reactions occurring in 3%-10% of DURAGESIC patients 
.. Reactions occurring in 10% or more of DURAGESIC 

patients 

The following adverse elTects have been reported· in less than 
1% ofthe 510 postoperative and cancer patients studied; the 
association between these events and DURAGESIC adminis­
tration is unknown. This information is listed to serve as 
alerting information for the physician. 
Digestive: abdominal distention 
Nervous: aphasia, hypertonia, vertigo, stupor, hypotonia, 
depersonalization, hostility 
Respiratory: stertorous breathing, asthma, respira~ry 
disorder 
Skin and Appendages. General: exfoliative dermatitis, 
pustules 
special Senses: amblyopia 
Urogenital: bladder pain, oliguria, urinary frequency 

DRUG ABUSE AND DEPENDENCE 
Fentanyl is a Schedule II controlled substance and can pro­
duce drug dependence similar to that produced by morphine, 
DURAGESIC therefore has the potential for abuse. Toler­
ance, physical and psychological dependence may develop 
upon repeated administration of opioids .. Iatrogenic addic­
ion·followingopioid administration is relatively rare. Physi­
ians should not let concerns of physical dependence deter 
hem from using adequate amounts of opioids in the manage­

ment of severe pain when such use is indicated. 

OVERDOSAGE 
Clinical Presentation 
The manifestations of fentanyl overdosage ~re an extension 
fits pharmacologic actions with the most serious significant 

elTect being hypoventilation. 

Treatment 
For the management of hypoventilation immediate counter­
measures include removing the DURAGESIC system and 

hysically or verbally stimulating the patient. These actions 
can be followed by administration of a specific narcotic an­
tagonist such as naloxone. The duration of hypoventilatlon 
following an overdose may be longer than the elTects of the 
n~rcotic antagoI\ist's action (the half-life of naloxon~ rang~1i 
from 30 to 81 minutes). The interval between IV antagonist 
doses should be carefully chosen because of the possibility of 
e-narcotization after system removal; repeated adminiStra­
ion of naloxone may be necessary. Reversal of the nar:cotic 
ITect may result in acute onset of pain and the release of 

catecholamines. 
If the clinical situation warrants, ensure a patent airway "is 
established and maintained, administer oxygen and assist or 
control respiration as indicated and use an oropharyngeal 
airway or endotracheal tube if necessary .. Adequate body 
temperature and fluid intake should be maintained. . 
If severe or persistent hypotension occurs, the possibility of 
hypovolemia should be considered and managed with appro­
priate parenteral fluid therapy. . 

DOSAGE AND ADMINISTRATION 
With all opioids, the safety of patients using the products is 
dependent on health.care practitioners prescribing them.in 
strict conformity with their approved labeling with respeCt 
to' patient selection, dosing, and proper conditions for .use, 
As with all opioids, dosage should be individualized. The 
most important factor to be considered in determining the 
ppropriate dose is the extent of preexisting opioid tol~r-
nee. (See BOX WARNING and CONTRAINDICATIONS.) 
nitial doses should be reduced in' elderly or debilitated 

patients (see PRECAUTIONS). 
DURAGESIC should be applied to non-irritated and non­
irradiated skin on a flat surface such as chest, back, flank or 
upper arm. Hair at the application site should be clipped 
(not shaved) prior to system application: If the site of 
DURAGESIC application must be cleansed prior to applica­
tion of the system, do so with clear water. Do not use soaps, 
oils, lotions, alcohol, or any other agents that might irrita.~ 
the skin or alter its characteristics. Allow the skin to dry 
completely prior to system application. 
DURAGESIC should be applied immediately upon removal 
from the sealed package, Do not alter the system, e,g., cut; in 
any way prior to application. 

T~e transdermal system should. be pressed firmly in place 
With the palm of the han~ for 30 seconds, making sure the 
contact 15 complete, especIally around the edges. 
Each DURAGESIC may be worn continuously for 72 hours. 
If analgesia for more than 72 hours is required, a new system 
should be applied to a different skin site after removal of the 
previous transdermal system. 
DURAGESIC should be kept out of the reach of children. 
Used systems should be folded so that the adhesive side of the 
system adheres to itself, then the system should be flushed 
down the toilet immediately upon removal. Patients should 
dispose of any systems remaining from a prescription as soon 
as they are no longer needed. Unused systems should be re­
moved from their pouch and flushed down the toilet. 

Dose Selection 
DOSES MUST BE INDIVIDUALIZED BASED UPON THE 
STATUS OF EACH PATIENT AND SHOULD BE AS­
SESSED AT REGULAR INTERV AIB AFrER DURAGESIC 
APPLICATION. REDUCED DOSES OF DURAGESIC ARE 
SUGGESTED FOR THE ELDERLY AND OTHER GROUPS 
DISCUSSED IN PRECAUTIONS. 
DURAGESIC DOSES GREATER THAN 25,..G/H SHOULD 
NOT BE USED FOR INITIATION OF DURAGESIC THER­
APY IN NON-OPIOID TOLERANT PATIENTS. 
In selecting an initial DURAGESIC dose, attention should be 
given to 1) the daily dose, potency, and characteristics of tlie 
opioid the patient has been taking previously (eg whether it 
is a pure agonist or mixed,agOllist-antagonist), 2) the reliabil­
ity of the relative potency estimates used to calculate the 
DURAGESIC dos~ needed (potency estimates may vary with 

·.the r~ute of administration), 3) the degree of opioid toler­
ance, If any, and 4) the general condition and medical status' 
of the patient. Each patient should be maintained at the low­
est dose providing acceptable pain control. 
Initial DURAGESIC Dose Selection 
There has been no systematic.evaluation of DURAGESIC as 
an initial opioi~ analgesic in the management of chronic 
pain. since most patie:'nts in the clinical trials were converted 
to DURAGESIC from other narcotics. Therefore, unless the 
patient has pre-existing opioid tolerance, the lowest 
DURAGESIC dose, 25 ,..g/h, should be used 'as' the initial 
dose. 
To convert patients from oral or parenteral opioids to 
DURAGESIC use the following methodology: 
1. Calculate the previous 24-hour analgesic requirement. 
2. Convert this amount to the equianalgesic oral morphine 

dose using Table B. . 
3. Table C displays the .range of 24-hour oral morphine 

doses· that are. recomme~ded for co~version to each 
DURAGESIC dose. Use tliis table to fina the calculated 24-
hour morphine dose and the corresponding DURAGESIC 
dose. Initiate DURAGESIC treatment using the recom­
mended dose and titrate patients upwards (no more fre­
quently .than. eyery 3 days after the initial dose or than 
every 6 days thereafterr until analgesic efficacy is at­
tained. For delivery rates iri excess of 100 /LI(/h, multiple 
systems may be used. 

TABLE B 
EQUIANAlGESIC POTENCY CONVERSION 

Equianalgesic Dose (mg) 
Name 1M" PO 

morphine 10 60 (30)b 
hydromor&hone 1.5 7.5 
(Dilaudid • ) 
methadone 10 20 
<Dolophine@) 
oxycodone 
(Percocet@) 

15 30 

levorphanol 'i 4 
(Levo-Dromoran@) 
oxymorphone 1 10 (PR) 
(Numorphan@) 
heroin 5 60 
meperidine 75 -
(Demerol@) 
codeine 130 200 

Note: All 1M and PO doses in this chart are considered equiv­
alent to 10 mg ofiM morphine in analgesic effecUM denotes 
intramuscular, PO oral, and PR rectal. 
a Based on single-do~ studies in which an intramuscular 

dose of each drug listed was compared with morphine to 
establish the relative potency. Oral doses are those recom­
mended when changing from parenteral to. an oral route. 

bThe conversion ratio of 10 mg parenteral morphine"; 30 
mg oral .morphine is based on clinical experience in pa-
tients with chronic pain. . 

Reference: . 
"Foley, K.M. (1985) The treatment of cancer pain. NEJM 

313(2):84-95. . 
b Ashburn al),d Lipman (1993) Management of pain in the 

cancer patient. Anesth Analg 76: 402-416. 
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TABLE C 
RECOMMENDED DURAGESIC DOSE BASED UPON 

DI'IllY ORAL MORPHINE DOSE 
-----

Oral 24-hour DURAGESIC 
Morphine Dose 
(mgJday) bLgJhr) 

45-134 25 
135-224 50 
225-314 75 
315-404 100 
405-494 125 
495-584 150 
~74 175 
675-764 200 
765-854 225 
855-944 250 
945-1034 275 

1035-1124 300 

NOTE: In clinical trials these ranges of daily oral morphine 
doses were used as a basis for conversion to DURAGESIC. 
Although controlled studies are not available, in clinical 
practice it is customary to consider the doses of opioid given 
1M, IV or subcutaneously to be equivalent. There may be 
some differences in pharmacokinetic parameters such as 
Cmax and T max' . 

The majority of patients are adequately maintained with 
DURAGESIC administered every 72 hours. A small number 
of patients may not achieve adequate analgesia using this 
dosing interval and may require systems to be applied every 
48 hours rather than every 72 hours. An increase in the 
DURAGESIC dose should be evaluated before changing dos­
ing intervals in order to maintain patients on a 72-hour 
regimen. 
Because of the increase in serum fentanyl concentration 
over the first 24 hours following initial system application, 
the initial evaluation of the maximum analgesic effect of 
DURAGESIC cannot be made before 24 hours of wearing. 
The initial DURAGESIC dosage may be increased after 3 
days (see Dose Titration). . 
During the initial application of DURAGESIC, patients 
should use short-acting analgesics for the first 24 hours as 
needed until analg~ic efficacy with DURAGESIC is at' 
tained. Thereafter;some patients still may require periodic 
supplemental doses of other short-acting analgesics for 
'breakthrough' pain. 
Dose Titration 
The conversion ratio from oral morphine to DURAGESIC is 
conservative, and 50% of patients are likely to require a dose 
increase after initial application of DURAGESIC. The initial 
DURAGESIC dosage may be increased after 3 days, based on 
the daily dose of supplemental analgesics required by the 
patient in the second or third day of the initial application. 
Physicians are advised that it may take up to 6 days after 
increasing the dose of DURAGESIC for the patient to reach 
equilibrium on the new dose (see graph in CLINICAL PHAR­
MACOLOGY). Therefore, patients should wear a higher dose 
through two applications before any further increase in dos­
age is made on the basis of the average daily use of a supple­
mental analgesic. 
Appropriate dosage increments should be based on the daily 
dose of supplementary opioids, using the ratio of 90 mg/24 
hours of oral morphine to a 25 /LI(/h increase in 
DURAGESIC dose. 
Discontinuation of DURAGESIC 
To convert patients to another opioid, remove DURAGESIC 
and titrate the dose of the new analgesic based upon the pa­
tient's report of pain until adequate analgesia has been at­
tained. Upon system removal, 17 hours or more are required 
for a 50% decrease in serum fentanyl concentrations. For 
patients requiring discontinuation of opioids, a gradual 
downward titration is recommended since it is not known 
what dose level the opioid may be discontinued without pro­
ducing the signs and symptoms of abrupt withdrawal. 

HOW SUPPLIED 
DURAGESIC@ is supplied in cartons containing 5 individu­
ally packaged systems. See chart for information regarding 
individual'systems. 

DURAGESIC System Fentanyl 
Dose Size Content NDC 

(p.gJh) (cm') (mg) Number 

DURAGESIC@-25 10 2.5 50458-038-05 
DURAGESIC@-50' 20 5 50458-034.Q5 
DURAGESIC@-75' 30 7.5 50458-035-05 
DURAGESIC@-l00' 40 10 50458-038-05 
'FOR USE ONLY IN OPIOID TOLERANT PATIENTS. 

Safety and Handling 
DURAGESIC is supplied in sealed transdermal systems 
which pose little risk of exposure to health care workers. If 
the gel from the drug reservoir accidentally contacts the 

Contmued on next page 
Consult 1997 supplements and future editions for, revisions 
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skin, the area should be washed with copious amounts of 
water. Do not use soap. alcohol, or other solvents to remove 
the gel because they may enhance the drug's ability to pene­
trate the skin. Do not cut or damage DURAGESIC. If the 
DURAGESIC system is cut or damaged, controlled drug de­
livery will not be possible. 
Do not store above 77'F 125'0. Apply immediately after re­
moval from individual sealed package. Do not use if the seal 
is broken. For transdermal use only. 
CAUTION: Federal law prohibits dispensing without 
prescription 
DEA order form required. A schedule CII narcotic. 
Manufactured by: 
ALZA Corporation 
Palo Alto, CA 94304 
Distributed by: 
JANSSEN 
PHARMACEUTICA 
Titusville, NJ 08560 

. January 1994 June 1994 7500309 
Shown in Product Identification Guide, page 318 

ERGAMISOL® 
[~r-gam ''', sol] 
(levamisole hydrochloridl 
Tablets 

DESCRIPTION 
ERGAMISOL (levamisole hydrochloride) is an im­
munomodulator available in tablets for oral administration 
containing the equivalent of 50 mg as levamisole base. Fifty­
nine (59) mg of levamisole HCI is equivalent to 50 mg of 
levamisole base. Inactive ingredients are colloidal silicon 
dioxide, hydrogenated vegetable oil, hydroxypropyl methyl­
cellulose, lactose, microcystalline cellulose, polyethylene 
glycol 6000, polysorbate SO, and talc_ 
Levamisole hydrochloride is 1-).{S)-2,3,5,6-tetrahydr0-6-
phenylimidazo [2,I-bJ thiazole monohydrochloride. 
Levamisole hydrochloride is a white to pale cream colored 
crystalline powder which is almost odorless and is freely 
soluble in water. It is quite stable in aCid aqueous media but 
pydrolyzes in alkaline or neutral solutions. It has a molecu­
lar weight of 240.75. 

CUNICAL PHARMACOLOGY 
Two clinical trials having essentially the same design have 
demonstrated an increase in survival and a reduction in re­
currence rate in the subset of patients with resected DukeS' C 
colon . cancer treated with a regimen of ERGAMISOL 
(Ievamisole hydrochloride) plus fluorouracil!,2. After sur­
gery, patients were randomized to no further therapy, 

·ERGAMISOL alone, or ERGAMISOL plus fluorouracil. 
In one clinical trial in which 408 Dukes' Rand C colorectal 
cancer patients were studied, 262 Dukes' C patients ·were 
evaluated for a minimum follow-up of five years!. A subset 
.analysis of these Dukes' C patients showed the estimated 
reduction in death rate was 27% for ERGAMISOL plusfluo­
rouracil Ip = 0.11) and 2S% for ERGAMISOL alone (p = 
0.11>". The estimated reduction in recurrence rate was 36% 
for ERGAMISOL plus fluorouracil (p = 0.025) and 2S% for 
ERGAMISOL alorie Ip = 0.11>". In another clinical trial de­
signed to confirm the above results, 929 Dukes' C colon can­
cer patients were evaluated for a minimum follow-up of 2 
years". The estimated reduction in death rate was 33% for 
ERGAMISOL plus fluorouracil (p = 0.006). The estimated 
reduction in recurrence rate was 41 % for ERGAMlSOL plus 
fluorouracil (p < 0.0001). The ERGAMISOL alone group did 
not show advantage over no treatment on improving recur­
rence or survival rates. There are presently insuffid.ent data 
.to evaluate the effect of the combination of ERGAMISOL 
plus fluorouracil in Dukes' B patients. There are also insuffi­
cient data to evaluate the effect of ERG AMI SOL plus fluoro­
uracil in patients with rectal cancer because only 12 patients 
with rectal cancer were treated with the combination in the 
first study and none in the second study. 
The mechanism of action of ERGAMISOL in combination 
.with fluorouracil is unknown. The effects of levamisole on 
the immune system are complex. The drug appears to restore 
depressed immune function rather than to stimulate re­
sponse to above-normal levels. Levamisole can stimulate 
formation of antibodies to various antigens, enhance T-cell 
responses by stimUlating T-cell activation and proliferation, 
potentiate monocyte and macrophage functions including 
phagocytosis and chemotaxis, and increase neutrophil mobil­
ity, adherence, and chemotaxis. Other drugs have similar 
short-term effects and the clinical relevance is unclear. 
Besides its immunomodulatory function, levamisole has 
other mammalian pharmacologic activities, including inhi­
bition of alkaline phosphatase, and cholinergic activity. 
The pharmacokinetics of ERGAMISOL have not been stud­
ied in the dosage regimen recommended with fluorouracil 
nor in patients with hepatic insufficiency. After administra-

tion of a single oral dose of 50 mg of a research formulation of 
ERGAMISOL, it appears that levamisole is rapidly absorbed 
from the gastrointestinal tract. Mean peak plasma concen­
trations of 0.13 mcg/ml are attained within 1.5 to 2 hours. 
The plasma elimination half-life of levamisole is between 3-4 
hours. Following a 150-mg radio-labelled dose, levamisole is 
extensively metabolized by the liver in humans and the 
metabolities excreted mainly by the kidneys 170% over 3 
days). The elimination half-life of metabolite excretion is 16 
hours. Approximately 5% is excreted in the feces. Less than 
5% is excreted unchanged in the urine and less than 0.2% in 
the feces. Approximately 12% is recovered in the urine as 
the glucuronide of p-hydroxy-levamisole. The clinical signifi­
cance of these data are unknown since a 150-mg dose may 
not be proportional to a 50-mg dose. 

INDICATIONS AND USAGE 
·ERGAMISOL ilevamisolehydrochloridel is only indicated as 
adjuvant treatment in combination with fluorouracil after 
surgical resection in patients with Dukes' stage C colon 
cancer. 

CONTRAINDICATIONS 
ERGAMISOL lIevamisole hydrochloride) is contraindicated . 
in patients with a known hypersensitivity to the drug or its 
_components. 

WARNINGS 
ERGAMISOL ilevamisole hydrochloride) has been associ­
ated with agranulocytosis, sometimes fatal. The onset of 
agranUlocytosis is frequently accompanied by a flu-like syn­
drome (fever, chills, etc.); however, in a small number of pa­
tients it is asymptomatic. A flu-like syndrome may also occur 

• in the alisence of agranulocytosis. It is essential that appro­
priate hematological monitoring be done routinely during 
therapy with ERGAMISOL and fluorouracil. Neutropenia is 
usually reversible following discontinuation of therapy. Pa­
tients should be instructed to report.immediately any flu­
like symptoms. 
Higher than recommended doses of ERGAMISOL may be 
associated with an increased. incidence of agranulocytosis, so 
the recommended dose should not be exceeded. 
The combination of ERGAMISOL and fluorouracil has been 
associated with frequent neutropenia, anemia and thrombo­
cytopenia. 

PRECAUTIONS 
Before beginning this combination adjuvant treatment, the 
. physician should become familiar with the labeling for 
fluorouracil. . 
Information for Patients: The patient should be informed 
that if flu-like symptoms or malaise occurs, the physician 
should be notified ;mmediately. 
Drug Interactions: ERGAMISOL. <levamisole hydrochlo­
ride) has been reported to produce "ANTABUSE®"-Iikeside 
effects when given concomitantly with alcohol. Concomitant 
administration of phenytoin and ERGAMlSOL plus fluoro­
uracil has led to increased plasma levels of phenytoin. The 
physician is advised to monitor plasma levels of phenytoin 
and to decrease the dose if necessary. 
Because of reports of prolongation of the prothrombin time 
heyond the therapeutic range in patients taking concurrent 
levamisole and warfarin sodium, it is suggested that the pro-

- thrombin time be monitored carefully, and the dose ofwarfa­
rin sodium or other coumarin-like drugs should be adjusted 
accordingly, in patients taking both drugs. 
Laboratory Tests: On the first day of therapy with 
ERGAMISOL/fluorouracil, patients should have a CBC with 
differential and platelets, electrolytes and liver function 
tests performed. Thereafter, a CBC with differential and 
platelets should be performed weekly prior to each treat­
ment with fluorouracil with electrolytes and liver function 
tests peformed every 3 months for a total of one year. Dosage 
modifications should be instituted as follows: If WBC is ·2500-
3500/mm3 defer the fluorouracil dose until WBC is > 
3500/mm3. If WBC is < 2500/mm3, defer the fluorouracil 
dose until WBC is > 35OO/mm3; then resume the fluoroura­
cil dose reduced by 20%. If WBC remains < 2500/mm3 for 
over 10 .days despite deferring fluorouracil, discontinue ad­
ministration of ERG AMI SOL. Both drugs should be deferred 
unless enough platelets are present I;" l00,ooo/mm3). 
Carcinogensis. Mutagenesis. Impairment of Fertility: Ade­
quate animal carcinogenicity studies have not been con­
ducted with levamisole. Studies of levamisole administered 
in drinking water at 5, 20, and 80 mg/kg/day to mice for up 
to IS months or adminstered to rats in the diet at 5, 20, and 
80 mg/kg/day for 24 months showed no evidence of neoplas­
tic effects. These studies were not conducted at the maxi­
mum tolerated dose, therefore the animals may not have 
been exposed to a reasonable drug challenge. No mutagenic 
effects were demonstrated in dominant lethal studies in 
male and female mice, in an Ames test, and in a study to de­
tect chromosomal aberrations in cultured peripheral human 
lymphocytes. 
Adverse effects were not observed on male or female fertility 
when levamisole was administered to rats in the diet at doses 
of2.5, 10,40, and 160 mg/kg. In a rat gavage study at doses of 

Information will be superSeded by supplements and subsequent editions 

·20,60, and ISO mg/kg, the copulation period was increased 
the duration of pregnancy was slightly increased, and fertil: 
ity, pup viability and weight, lactation index, and number of 
fetuses were decreased at 60 mg/kg. No negative reproduc_ 
tive effects were present when the offspring were allowed to 
mate· and litter. 
Pregnancy: Pregnancy Category C: Teratogenicity studies 
have been performed in rats and rabbits at oral doses up to 
ISO mg/kg. Fetal malformations were not observed. In rats 
embryotoxicity was present at 160 mg/kg and in rabbits: 
significant embryotoxicity was observed at 180 mg/kg. 
There are no adequate and well-controlled studies in preg. 
nant women and ERGAMISOL should not be administered 
unless the potential benefits outweigh the risks. Women 
taking the combination of ERGAMISOL and fluorouracil 
should be advised not to become pregnant. 
Nursi.ng Mothers: It is not known whether ERGAMISOL is 
.excreted in human milk; it is excreted in cows' milk. Because 
.of the potential for serious adverse reactions in nursing in. 
fants·from ERGAMISOL, a decision should be made whether 
to discontinue nursing or to discontinue the drug, taking into 
account the importance of the drug to the mother. 
Pediatric Use: Safety and effectiveness of ERGAMISOL in 
children have not been established. 

ADVERSE REACTIONS 
Almost all patients receiving ERGAMISOL (Jevamisole hy. 
drochloride) and fluorouracil reported adverse experiences. 
Tabulated below is the incidence of adverse experiences 
that occurred in at least I % of patients enrolled in two 
clinical trials who were adjuvantly treated with either 
ERGAMISOL or ERGAMISOL plus fluorouracil following 
colon surgery. In the larger clinical trial, 66 of 463 patien.ts 
.(14%) discontinued the combination of ERGAMISOL plus 
fluorouracil because of adverse reactions. Forty-three of 
these patients (9%) developed isolated or a combination of 
gastrointestinal toxicities. (e.g., nausea, vomiting, diarrhea, 
stomatitis and anorexia). Ten patients developed rash andl 
or pruritus. Five patients discontinued therapy because of 
flu-like symptoms or fever with chills; ten patients developed 
central nervous system symptoms such as dizziness, ataxia, 
depression, confusion, memory loss, weakness, inability to 
concentrate, and headache; two patients developed revers­
ible neutropenia and sepsis; one patient because of thrombo­
cytopenia; one patient because of hyperbilirubinemia. One 
patient in the ERGAMISOL plus fluorouracil group devel­
oped agranulocytosis and sepsis and died. 
In the ERGAMISOL alone arm of the trial, 15 of 310 patients 
(4.S%) discontinued therapy because of adverse experiences. 
Six of these (2%) discontinued because of rash, six because of 
arthralgia/myalgia, and one each for fever and neutropenia, 
urinary infection, and cough. 
[See table at top of next page.] 
In worldwide experience with ERGAMISOL, less frequent 
. adverse experiences included exfoliative dermatitis, fixed 
llrug eruptions, periorbital edema, vaginal bleeding, anaphy-
18J'is, confusion) convulsions, hallucinations, impaired con­
Centration, renal failure, pancreatitis, elevated serum creati­
nine, and increased alkaline phosphatase. 
Reports of hyperlipidema have been observed in patients 
receiving combination therapy of ERGAMISOL and fluoro­
uracil; elevations in triglyceride levels have been greater 
tluin increases in cholesterol levels. In worldwide postmar­
keiing experience with the combination therapy, there have 
been rare cases of elevated hepatic enzymes and hepalos­
teatosis in patients. 
Cases of an encephalopathy-like syndrome associated with 
demyelination have been reported in patients treated with 
ERGAMISOL. Worldwide postmarketing experience with 
the combination therapy of ERGAMISOL and fluorouracil 
has also included reports of peripheral neuropathy and mul­
tifocal inflammatory leUkoencephalopathy. The onset of 
symptoms and the clinical presentation in these cases are 
quite varied: Symptoms may include coma, confusion, leth­
,atgy, memory loss, muscle weakness, parathesia, and speech 
disturbances. This condition has been associated with MRI 
and CT scan findings of demyelinating lesions in the white 
matter. If an acute neurological syndrome occurs, immediate 
discontinuation of ERGAMISOL and fluorouracil therapy 
should be discontinued immediately. Patients have gener­
ally recovered/improved with drug discontinuation and cor­
ticosteroid therapy. 
The following additional adverse experiences have been re­
ported for fluorouracil alone: esophagopharyngitis, pancyto­
penia) myocardial ischemia, angina, gastrointestinal ulcer­
·ation and bleeding, anaphylaxis and generalized allergiC 
reactions, acute cerebellar syndrome, nystagmus, dry skin, 
fISSuring, photosensitivity, lacrimal duct stenosis, photopho­
bia, euphoria, thrombophlebitis, and nail changes. 

OVERDOSAGE 
Fatalities have been reported in a three-year-old child who 
ingested 15 mg/kg and in an adult who ingested 32 mg/kg. 
No further clinical information is available. In cases of over-

Adverse experience 

Gastrointestinal 
Nausea 
Diarrhea 
Stomatitis 
Vomiting 
Anorexia 
Abdominal pain 
Constipation 
Flatulence 
Dyspepsia 
Hematological· 
Leukopenia 

<2ooo/mm3 
;0, 2000 to < 4000ir 
;o,4ooo/mm3 
unscored category 

ThrombocytoPenia ' 
< 50,ooo/mm3 
;" 50,000 to < 180,( 
;" 130,ooo/mm3 

Anemia 
Granulocytopenia 
Epistaxis 
Skin and ApPendage! 
Dermatitis . 
Alopecia 
Pruritus 
Skin discoloration 
Urticaria . 
Body as a Whole 
Fatigue 
Fever 
Rigors 
Chest pain 
Edema 
Resistance Mechanist 
Infection 
Special Senses. 
Taste Perversion 
Altered sense of smel 
Musculoskeletal Systf 
Arthralgia 
Myalgia 
Central and periph~ra 
Dizziness 
Headache 
Paresthesia 
Ataxia 
Psychiatric 
Somnolence 
Depression 
Nervousness 
Insomnia 
Anxiety 
Forgetfulness 
Vision 
Abnormal tearing 
Blurred vision . 
Conjunctivitis 
liver and biliary syste 
Hyperbilirubinemia 

dosage, gastric lavage 
tomatic and siIpportiv 

DOSAGE AND ADM 
The adjuvant use of" 
ride I and fl uorouracil 
schedule: 
Initial Therapy: 
ERGAMISOL: 50 mg'l 

qSh for 3 days 
fluorouracil: 450 mg/n 

IV for 5 days 
concomitant with,a 
of ERGAMISOL 

Maintenance: 
ERGAMISOL: 50 mg I 
fluorouracil: 450 mgt 
28 days after the initi, 
Treatment: ERGAMI: 
initiated no earlier th, 
surgery at Ii dose of 50 
days for 1 year. Fluoro 
earlier than 21 days an 
providing the ·patient 
rnaintaining normal or. 
and is fully recovered f, 
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with esophageal compression due to enlarged left atrium, 
potassium supplementation, when indicated in such pa­
tients, should be given as a liquid preparation or as an aque­
OUS (water) suspension of K-DUR (see PRECAUTIONS; 
Information for Patients, and DOSAGE AND ADMINIS­
TRATION sections). 
All solid oral dosage forms of potassium chloride are contra­
indicated in any patient in whom there is structural, patho­
logical (e.g., diabetic gastroparesis) or pharmacologic (use of 
anticholinergic agents or other agents with anticholinergic 
properties at sufficient doses to exert anticholinergic effects) 
cause for arrest or delay in tablet passage through the gas' 
trointestinal tract. 

WARNINGS 
Hyperkalemia (see OVERDOSAGE}-in patients with im­
paired mechanisms for excreting potassium, the administra­
tion of potassium salts can produce hyperkalemia and car­
diac arrest. This occurs most commonly in patients given. 
potassium by the intravenous route but may also occur,in 
patients given potass~um orally. Potentially fatal hyperkale­
mia can develop rapIdly and be asymptomatlc. The use of 
potassium salts in patients with chronic renal disease, or any 
other condition which impairs potassium excretion, requires 
particularly careful monitoring of the serum potassium con­
centration and appropriate dosage adjustment. 
Interaction with Potassium Sparing Oiuretics­
Hypokalemia should not be treated by the concomitant ad­
ministration of potassium salts and a potassium-sparing 
diuretic (e.g., spironolactone, triamterene or amiloride) since 
the simultaneous administration ofthese agents can produce 
severe hyperkalemia. 
Interaction with Angiotensin Converting Enzyme Inhibitors 
_Angiotensin converting enzyme (ACE) inhibitors (e.g., 
captopril, enalapril) will produce some potassium retention 
by inhibiting aldosterone production. Potassium supple­
ments should be given to patients receiving ACE inhibitors 
only with close monitoring. 
Gastrointestinal Lesions-Solid oral dosage forms of potas­
sium chloride can produce ulcerative and/or stenotic lesions 
of the gastrointestinal tract. Based on spontaneous adverse 
reaction reports, enteric coated preparations of potaSsium 
chloride are associated with an increased frequency of small 
bowellesions(40--50 per 100,000 patient years) compared to 
sustained release wax matrix formulations (less than one per 
100,000 patient years). Because of the lack of extensive mar­
keting experience with microencapsulated products, a com­
parison between such products and wax matrix or enteric 
coated products is not available. K-DUR is a tablet formu­
lated to provide a controlled rate of release of microencap­

.sulated potassium chloride and thus to minimize the possibil­
ity of a high local concentration of potassium near the gas­
trointestinal wall. 
Prospective trials have been conducted in normal human 
volunteers in which the upper gastrointestinal tract was 
evaluated by endoscopic inspection before and after one 
week of solid oral potassium chloride therapy. The ability of 
this model io predict events occurring in usual clinical prac­
tice is unknown. Trials which approximated usual clinical 
practice did not reveal any clear differences between the wax 
matrix and microencapsulated dosage forms. In contrast, 
there was a higher incidence of gastric and duodenal lesions 
in subjects receiving a high dose of a wax matrix controlled 
release formulation under conditions which did not resemble 
usual or recommended clinical practice (i.e., 96 mEq per day 
in divided doses of potassium chloride administered to fasted 
patients, in the presence of an anticholinergic drug to delay 
gastric emptying). The upper gastrointestinal lesions ob­
served by endoscopy were asymptomatic and were not ac­
companied by evidence of bleeding (Hemoccult testing). The 
relevance of these findings to the usual conditions (i.e., non­
fasting, no anticholinergic agent, smaller doses) under which 
controlled release potassium chloride products are used is. 
uncertain; epidemiologic studies have not identified an ele­
vated risk, compared to microencapsulated products, for 
upper gastrointestinal lesions in patients receiving wax ma, 
trix formulations. K-DUR should be discontinued immedi­
ately and the possibility of ulceration, obstruction or perfora­
tion considered if severe vomiting, abdominal pain, disten­
tion, or gastrointestinal bleeding occurs. 

, Metabolic Acidosis-Hypokalemia in patients with meta­
bolic acidosis should be treated with an alkalinizing potas­
sium salt such as potassium bicarbonate, potassium citrate, 
potassium acetate, or potassium gluconate. 

PRECAUTIONS 
General: The diagnosis of potassium depletion is ordinarily 
made by demonstrating hypokalemia in a patient with a 
clinical history suggesting some cause for potassium deple­
tion. In interpreting the serum potassium level, the physi­
cian should bear in mind that acute alkalosis per se can pro­
duce hypokalemia in the absence of a deficit in total body. 
potassium while acute acidosis per se can increase the serum 
potassium concentration into the nonnal range even in the 
presence of a reduced total body potassium. The treatment of 
potassium depletion, particularly in the presence of cardiac 

disease, renal disease, or acidosis requires careful attention 
to acid-base balance and appropriate monitoring of serum 
electrolytes, the electrocardiogram, and the clinical status of 
the patient. .. 
Information for Patients: Physicians should consider re­
minding the patient of the following: 
To take each dose with meals and with a full glass of water or 
other liquid. 
To take each dose without crushing, chewing, or sucking the 
tablets. If those patients are having difficulty swallowing 
whole tablets, they may try one of the following alternate 
methods of administration: .. . 
a. Break the tablet in half, and take each half separately 

with a glass of water. . 
b. Prepare an aqueous (water) suspension as follows: 

1. Place the whole tablet(s) in approximately one-half glass 
of water (4 fluid ounces). 
2. Allow approximately 2 minutes for the tablet(s) to disui­
legrate. 
3. Stir for about half a minute after the tablet(s) has disin-
tegrated. . 
4. Swirl the suspension and consume the entire contents of 
the glass immediately by drinking or by the Use of a straw. 
5. Add another one fluid ounce of water, swirl, and con­
sume immediately. 
6. Then, add an additional one fluid ounce of water, swirl 
and consume immediately. ' 

Aqueous suspension of K-DUR tablets that is not taken im­
mediately should be discarded. The use of other liquids for 
suspending K-DUR tablets is not recommended. 
To take this medicine following the frequency and amount 
prescribed by the physician. This is especially important 
if th~ patient is also taking diuretics andlor digitalis prep­
aratlOns. 
To check with the physician at once if.tarry stools or other 
evidence of gastrointestional bleeding is noticed. 
Laboratory Tests: When blood is drawn for analysis of 
plasma potassium it is important to recognize that artifac­
tual elevations can occur after improper venipuncture tech­
nique or as a result of in-vitro hemolysis of the sample. 
Drug Interactions: Potassium-sparing diuretics, angioten. 
sin converting enzyme inhibitors (see WARNINGS). 
Carcinogenesis. MutageneSiS. Impairment of Fertility: Car­
cinogenicity, mutagenicity and fertility studies in animals 
have not been performed. Potassium is a normal dietary 
constituent. > 

Pregnancy Category C: Animal reproduction studies have 
not been conducted with K-DUR. It is unlikely that potas­
sium supplementation that does not lead to hyperkalemia 
would have an adverse effect on the fetus or would affect 
reprod uctive capacity. 
Nursing Mothers: The normal potassium ion content of 
human milk is about 13 mEq per liter. Since oral potassium 
becomes part of the body potassium pool, so long as body p0-

tassium is not excessive, the contribution of Potassium chlo­
ride supplementation should have little or no effect on the 
level in human milk. 
Pediatric Use: Safety and effectiveness in children have not 
been established. . 

ADVERSE REACTIONS 
One of the most severe adverse effects is hyperkalemia (see 
CONTRAINDICATIONS, WARNINGS, and OVERDOS­
AGE). There have also been reports of upper and lower gaS.. 
trointestinal conditions including obstruction; bleeding 
ulceration, and perforation (see CONTRAINDICATIONS 
and WARNINGS). 
The most common adverse reactions to oral potaSsium salts 
are nausea, vomiting, flatulence, abdominal pain/ discom­
fort, and diarrhea. These symptoms are due to irritation of 
the gastrointestinal kact and are best managed by diluting 
the preparation furthei, taking the dose with meals or reduc­
ing the amount taken at one time. 

OVERDOSAGE 
The administration of oral potassium salts to persons with 
normal excretory mechanisms for potassium rarely'causes 
serious hyperkalemia. However, if excretory mechanisms 
are impaired or if potassium is administered too rapidly in­
travenously, potentially fatal hyperkalemia can result (see 
CONTRAlNDlCATIONS and WARNINGS). It is impor­
tant to recognize that hyperkalemia is usually asymptomatic 
and may be manifested only by an increased serum potas­
sium concentration· (6.1Hl.0 mEq/L) and characteristic elec­
trocardiographic changes (peaking of T-waves, loss of 
P-waves, depression of S-T segment, and prolongation of 
the QT-intervall. Late manifestations include muscle-paraly­
sis and cardiovascular collapse from cardiac arrest. 
(9-12 mEq/L). 
Treatment measures for hyperkalemia include the' fol­
lowing: 
1. Elimination of foods and medications containing potas­

sium and of any agents with potassium-sparing properties. 
2. Intravenous administration of 300 to 500 mL/hr of 10% 

dextrose solution containing 10-20 units of crystalline 
insulin per 1,OOOmL. 
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3. Correction of acidosis, if present, with intravenous sodiun 
bicarbonate. 

4. Use of exchange resins, hemodialysis, or peritonea 
dialysis. 

In treating hyperkalemia, it should be recalled that in pa. 
tients who have been stabilized on digitalis, too rapid a low· 
ering of the serum potassium concentration can prodUCE 
digitalis toxicity. 

DOSAGE AND ADMINISTRATION 
The usual dietary intake of potassium by the average adult is 
50 to 100 mEq per day. Potassium depletion sufficient to 
cause hypokalemia usually requires the loss of 200 or more 
mEq of potassium from the total body store. 
Dosage must be adjusted to the individual nee<i$ of each pa­
tient. The dose for the prevention of hypokalemia is typically 
in the range of 20 mEq per day. Doses of 40-100 mEq per day 
or more are used for the treatment of potassium depletion. 
Dosage should be divided if more than 20 mEq per day is 
given such that no more than 20 mEq is given in a single 
dose. 
Each K-DUR 20 tablet provides 20 mEq of potassium 
chloride. 
Each K-DUR 10 tablet provides 10 mEq of potassium 
chloride. 
K-DUR tablets should be taken with meals and with a glass 
of water or other liquid. This product should not be taken on 
an empty stomach because of its potential for gastric irrita­
tion (see WARNINGS). 
Patients having difficulty swallowing whole tablets may try 
one of the following alternate methods of.administration: 
a. Break the tablet in half, and take each half separately 

with a glass of water. 
b. Prepare an aqueous (water) suspension as follows: 

1. Place the whole tablet(s) in approximately one-half glass 
of water (4 fluid ounces). 
2. Allow approximately 2 minutes for the tablet(s) to disin­
tegrate. 
3. Stir for about half a minute after the tablet(s) has disin­
tegrated. 
4. Swirl the suspension and consume the entire contents !If 
the glass immediately by drinking or by the use of a straw. 
5. Add another one fl uid ounce of water, swirl, and con' 
sume immediately. 
6. Then, add an additional one fluid ounce of water, swirl, 
and COnsume immediately. 

Aqueous suspension of K-DUR tablets that is not taken im­
mediately should be discarded. The use of other liquids for 
suspending K-DUR tablets is not recommended. 

HOW SUPPLIED 
K-DUR 20 mEq Extended Release Tablets are available in 
bottles of 100 (NDC 0085-0787-01); bottles of 500 (NDC 0085-
0787.()6); bottles oflOOO (NDC 0085-0787-10) and boxes oflOO 
for unit dose dispensing (NDC 0085-0787-81). K-DUR 20 mEq 
tablets are white, oblong, imprinted K-DUR 20 and scored 
for flexibility of dosing. " 
K-DUR 10 mEq Extended Release Tablets are available in 
bottles of 100 (NDC 0085.Q263-01) and boxes of 100 for unit 
dose dispensing (NDC 0085-0263,81). K-DURIO mEq tablets 
are white, oblong, imprinted K-DUR 10. 

STORAGE CONDITIONS 
Keep tightly closed. Store at controlled room temperature 
15-3O"C (59-86"F). 

CAUTION 
Federal law prohibits dispensing without prescription: 
Rev. 4/90 14274766 
Copyright © 1986, 1989, 1990, 
Key Pharmaceuticals, Inc. 
All rights reserved. 

Slwwn in Product Identification Guide, page 319 

NITRO-DUR® 
(nitroglycerin) 
Transdermal Infusion System 

DESCRIPTION 
Nitroglycerin is l,2,3-propanetriol trinitrate, an organic 
nitrate whose structural formula is: 

H2~ONe, 

r 
¥ONe, 

and whose molecular weight is 227.09. The organic nitrates 
are vasodilators, active on both arteries and veins. 
The NITRO-DUR (nitroglycerin) Trans~ermal Infusion Sys­
~m is a flat unit designed to provide continuous 'controlled 
release of nitroglycerin through intact skin. The rate of re­
lease of nitroglycerin is linearly dependent upon the area of 
the applied system; each cm~ of applied system delivers ap-

Continued on next page 
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proximately 0.02 mg of nitroglycerin per hour. Thus, the 5-, 
10-, 15-, 20-, 30-, and 4O-cm2 systems deliver approximately 
0.1, 0.2, 0.3, 0.4, 0.6, and 0.8 mg of nitroglycerin per hour, 
respectively. 
The remainder of the nitroglycerin in each system serves as 
a reservoir and is not delivered in normal use. After 12 
hours, for example, each system has delivered approxi­
mately 6% of its original content of nitroglycerin. 
The NITRO-OUR transdermal system contains nitroglyc­
erin in acrylic-based polymer adhesives with a resinous 
cross-linking agent to provide a continuous source of active 
ingredient. Each unit is sealed in a paper polyethylene'foil 
pouch. 
Cross section of the system. 

Impermeable Backing 

~~~i{)(!*I-
------ NilroglycennJAdhesive 

CLINICAL PHARMACOLOGY 
The principal pharmacological action of nitroglycerin is re­
laxation of vascular smooth muscle and consequent dilata­
tion of peripheral arteries and veins, especially the latter. 
Dilatation of the veins promotes peripheral pooling of blood 
and decreases venous return to the heart, thereby reducing 
left ventricular end--diastolic pressure and pulmonary capil­
lary wedge pressure (preload). Arteriolar relaxation reduces 
systemic vascular resistance, systolic arterial pressure, and 
mean arterial pressure (afterload). Dilatation of the coro­
nary arteries also occurs. The relative importance of preload 
reduction, afterload reduction, and coronary dilatation re­
mains undefined. 
Dosing regimens for most chronically used drugs are de­
signed to provide plasma concentrations that are continu­
ously greater than a minimally effective concentration. This 
strategy is inappropriate for organic nitrates. Several well­
controlled clinical trials have used exercise testing to assess 
the antianginal efficacy of continuously delivered nitrates_ 
Inthe large majority of these trials, active agents were indis­
tinguishable from placebo after 24 h.ours (or less) of continu­
ous therapy. Attempts to overcome nitrate tolerance by dose 
escalation, even to doses far in excess of those used acutely, 
have consistently failed. Only after nitrates have been ab­
sent from the body for several hours has their antianginal 
efficacy been restored. 
~harmacokinetics: The volume of distribution of nitroglyc­
e'rin is about 3 Llkg, and nitroglycerin is cleared from this 
vqlume at "extremely rapid rates, with a resulting serum 
half-life of about 3 minutes. The observed clearance rates 
(close to 1 L/kg/min) greatly exceed hepatic blood flow; 
known sites of extrahepatic metabolism include red blood 
cells and vascular walls. 
The first products in the metabolism of nitroglycerin are 
inorganic nitrate and the 1,2- and 1,3-dinitroglycerols. The 
dinitrates are less efTective vasodilators than nitroglycerin, 
but they are longer-lived in the serum, and their net contri­
bution to the overall effect of chronic nitroglycerin regimens 
is not known. The dinitrates are further metabolized to (non­
vasoactive) mononitrates and, ultimately, to glycerol and 
carbon dioxide. 
To avoid development of tolerance to nitroglycerin, drug-free 
fntervals of 10--12 hours are known to be sufficient; shorter 
intervals have not been well studied. In one well-<:ontrolled 
clinical trial, subjects receiving nitroglycerin appeared to 
exhibit a rebound or withdrawal effect, so that their exercise 
tolerance at the end of the daily drug-free interval was less 
than that exhibited by the parallel group receiving placebo. 
In healthy volunteers, steady-state plasma concentrations of 
nitroglycerin are reached by about 2 hours after application 
of a patch and are maintained for the duration of wearing 
the system (observations have been limited to 24 hours). 
Upon removal of the patch, the plasma concentration de­
clines with a half-life of about an hour. 
Clinical Trials: Regimens in which nitroglycerin patches 
were worn for 12 hours daily have been studied in well-con­
trolled trials up to 4 weeks in duration. Starting about 2 
hours after application and continuing until 10--12 hours_ 
after application, patches that deliver at least 0.4 mg of ni­
troglycerin per hour have consistently demonstrated greater 
antianginal activity than placebo. Lower-dose patches have 
not been as well studied, but in one large, well-controlled 
trial in which higher-dose patches were also studied, patches 
delivering 0.2 mg/hr had significantly less antianginal activ­
ity than placebo. 
lt is reasonable to believe that the rate of nitroglycerin ab­
-sorption from patches may vary with thesite of application, 
bilt this relationship has not been adequately studied. 

-INDICATIONS AND USAGE 
Transdermal nitroglycerin is indicated for the prevention of 
angina pectoris due to coronary artery disease. The onset of 

-action of transdermal nitroglycerin is not sufficiently rapid 
for this product to be useful in aborting an acute attack. 

CONTRAINDICATIONS 
Allergic reactions to organic'nitrates are extremely rare, but 
they do occur. Nitroglycerin is contraindicated in patients 
who are allergic to it. Allergy to the adhesives used in nitro­
glycerin patches has also been reported, and it similarly con­
stitutes a contraindication to the use of this product. 

WARNINGS 
The benefits of transdermal nitroglycerin in patients with 
acute myocardial infarction or congestive heart failure have 
!lot been established. If one elects to use nitroglycerin in 
these conditions, careful clinical or hemodynamic monitor­
ing m,ust be used to avoid the hazards of hypotension and 
tachycardia. 
A cardioverter/defibrillator should not be discharged 
through a paddle electrode that overlies a NITRO-OUR 
patch. The arcing that may be seen in this situation is harm­
less in itself, but it may be associated with local current con­
c'mtration that can cause damage to the paddles and burns 
to the patient. 

PRECAUTIONS 
General: Severe hypotension, particularly with upright 
posture, may OCCUr with even small doses of nitroglycerin. 
This drug should therefore be used with caution in patients 
who may be volume depleted or who, for whatever reason, 
are already hypotensive. Hypotension induced by nitroglyc­
erin may be accompanied by paradoxical bradycardia and 
increased angina pectoris. 
Nitrate therapy may- aggravate the angina caused by hyper­
trophic cardiomyopathy. 
As tolerance to other forms of nitroglycerin develops, the 
effects of sublingual nitroglycerin on exercise tolerance, 
although still observable, is somewhat blunted. 
In industrial workers who have had long-term exposure to 
unknown (presumably high) doses of organic nitrates, toler­
ance clearly occurs. Chest pain, acute myocardial infarction, 
and even sudden death have occurred during temporary 
withdrawal of nitrates from these workers, demonstrating 
the existence of true physical dependence. 
Several clinical trials in patients with angina pectoris have 
evaluated nitroglycerin regimens which incorporated a 10-
to 12-hour, nitrate-free interval. In some of these trials, an 
increase in the frequency of anginal attacks during the ni­
trate-free interval was observed in a small number of pa­
tients. In one trial, patients had decreased exercise tolerance 
at the end of the nitrate-free interval. Hemodynamic re­
bound has been observed only rarely; on the other hand, few 
studies -were so designed that rebound, if it had occurred, 
would have been detected. The importance of these observa­
tions to the routine, clinical use oftransdermal nitroglycerin 
is unknown. 
Information for Patients: Daily headaches sometimes ac­
company treatment with nitroglycerin. In patients who get 
these headaches, the headaches may be a marker of the ac­
tivity of the drug. Patients should resist the temptation to 
avoid headaches by altering the schedule of their treatment 
with nitroglycerin, since loss of headache may be associated 
with simultaneous loss of antianginal efficacy. 
Treatment with nitroglycerin may be associated with light­
~eadedness .on standing, especially just after rising from a 
recumbent or seated position. This effect may be more fre­
quent in patients who have also consumed alcohol. 
After normal use, there is enough residual nitroglycerin in 
discarded patches that they are a potential hazard to chil­
dren and pets. 
A patient leaflet is supplied with the systems. 
Drug Interactions: The vasodilating effects of nitroglycerin 
may be additive with those of other vaSodilators. Alcohol, in 
particular, has been found to exhibit additive effects of this 
variety. 
Carcinogenesis. Mutagenesis. Impairment of Fertility: 
Animal carcinogenesis studies with topically applied nitro­
glycerin have not been performed. 
Rats receiving up to 434 mg/kg/day of dietary nitroglycerin 
for 2 years developed dose-related fibrotic and -neoplastic 
changes in liver, including carcinomas, and interstitial cell 
tumors in testes. At high dose, the incidences of hepatocellu­
lar carcinomas in both sexes were 52% vs. 0% in controls, 
and incidences of testicular tumors were 52% vs. 8% in con­
trols. Lifetime dietary administration of up to 1058 mg/kg/ 
day of nitroglycerin was not tumorigenic in mice,. 
Nitroglycerin was weakly mutagenic in Ames tests per­
formed in two different laboratories. Nevertheless, there was 
no evidence of mutagenicity in an in vivo dominant lethal 
assay with male rats treated with doses up to about 363 mg/ 
kg/day, p.o., or in in vitro cytogenetic tests in rat and dog 
tissues. -
In a three-generation reproduction study, rats received di­
etary nitroglycerin at doses up to about 434 mg/kg/day for 6 
months prior to mating of the F 0 generation with treatment 
continuing through successive F 1 and F 2 generations. The 
high dose was associated with decreased feed intake and 
body weight gain in both sexes at all matings. No specific 
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effect on the fertility of the F 0 gel)eration was seen. Infertil­
ity noted in subsequent generations, however, was attributed 
to increased interstitial cell tissue and aspermatogenesis in 
the high-dose males. In this three-generation study there 
was no clear evidence of teratogenicity. 
Pregnancy: Pregnancy Category C: 
Animal teratology studies have not been conducted with 
nitroglycerin transdermal systems. Teratology studies in 
rats and rabbits, however, were conducted with topically" 
applied nitroglycerin ointment at doses up to 80 mg/kg/day 
and 240 mg/kg/day, respectively. No toxic effects on dams or 
fetuses were seen at any dose tested. There are no adequate 
and well-controlled studies in pregnant women. Nitroglyc­
erin should be given to a pregnant woman only if clearly 
needed. -
Nursing Mothers: It is not known whether nitroglycerin is 
excreted in human milk. Because many drugs are excreted 
in human milk, caution should be exercised when nitroglyc­
erin is administered to a nursing woman. 
Pediatric Use: Safety and effectiveness in children have not 
been established. 

ADVERSE REACTIONS 
Adverse reactions to nitroglycerin are generally dose· re­
lated, and almost all of these reactions are the result of nitro­
glycerin'S activity as a vasodilator. Headache, which may be 
severe, is the most commonly reported side effect. Headache 
may be recurrent with each daily dose, especially at higher 
doses. Transient episodes of lightheadedness, occasionally 
related to blood pressure changes, may also occur. Hypoten· 
sion occurs infrequently, but in some patients it may be se­
vere enough to warrant discontinuation of therapy. Syncope, 
crescendo angina, and rebound hypertension have been re­
ported but are uncommon. 
Allergic reactions to nitroglycerin are also uncommon, and 
·the great majority of those reported have been cases of con­
tact dermatitis or fixed drug eruptions in patients receiving 
nitroglycerin in ointments or patches. There have been few 
reports of genuine anaphylactoid reactions, and these reac­
tions can probably occur in patients receiving nitroglycerin 
by any route. 
Extremely rarely, ordinary doses of organic nitrates have 
caused methemoglobinemia in normal-seeming patients. 
Methemoglobinemia is so infrequent at these doses that fur­
ther discussion of its diagnosis and treatment is deferred (see 
OVERDOSAGE). 
Application-site irritation may occur but is rarely severe. 
In two placebo-con\rolled trials of intermittent therapy with 
nitroglycerin patches at 0.2 to 0.8 mg/hr, the most frequent 
adverse reactions among 307 subjects were as follows: 

Headache 
Lightheadedness 
Hypotension, and/or Syncope 
Increased Angina 

OVERDOSAGE 

Placebo Patch. 
18% 63% 
4% 6% 
0% 4% 
2% 2% 

Hemodynamic Effects: The ill effects of nitroglycerin over· 
dose are generally the results of nitroglycerin's capacity to 
induce vasodilatation, venous pooling, reduced cardiac out­
put, and hypotension. These hemodynamic changes may 
have protean manifestations, including increased intracra­
nial pressure, with any or all of persistent throbbing head­
ache, confusion, and moderate fever; vertigo; palpitations; 
visual disturbances; nausea and vomiting (possibly with colic 
and even bloody diarrhea); syncope (especially in the upright 
posture); air hunger and dyspnea, later followed by reduced -
ventilatory effort; diaphoresis, with the skin either flushed 

_ .or cold and clammy; heart block and bradycardia; paralysis; 
cOma; seizures; and death. 
Laboratory determinations of serum levels of nitroglycerin 
and its metabolites are not widely available, and such deter­
minations have, in any event, no established role in the man· 
agement of nitroglycerin overdose. 
No data are available to suggest physiological maneuvers 
(eg, maneuvers to change the pH of the urine) that might 
acce~erate elimination of nitroglycerin and its active metab­
olites. Similarly, it is not known which-if any-of these 
substances can usefully be removed from the body by hemo-
dialysis. . 
No specific antagonist to the vasodilator effects of nitroglyc- . 
eiin is known, and no intervention has been subject to con­
trolled study as a therapy of nitroglycerin overdose. Because 
the Jiypotension associated with nitroglycerin overdose is the 
result of venodilatation and arterial hypovolemia, prudent 
therapy in this situation should be directed toward increase 

, in central fluid volume. Passive elevation of the patient's 
. l~ may be sufficient, but intravenous infusion of normal 

saline or similar fluid may also be necessary. 
The use of epinephrine or other arterial vasoconstrictors in 
this setting is likely to do more harm than good. 
In patients with rena! disease or congestive heart failure, 
therapy resulting in central volume expansion is not without 
hazard. Treatment of nitroglycerin over_dose in these pa­
tients may be subtle and difficult, and invasive monitoring 
may be required. 
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0.6 Dig/hr 

0.8 mg/hr 
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NITRO-OUR System Total 
Rated Release . Nitroglycerin System 

In Vivo· Content Size Package Size 

0.1 mg/hr 20mg 5 cm" Unit Dose 30 (NDC 0085-330ihlO) 
HOspital Unit Dose 100 
(NDC 0085-33Q5.(}1) 
Institutional Package 30 
(NDC 0085-33Q5.35) 

0.2 mg/hr 40 mg lO:cm' Unit nose 30 (NDC 0085-331Q.30) 
Hospital Unit Dose 100 
(NDC 0085-33H).()1) 
Institutional Package 30 
(NDC 0085-3310;-35) 

0.3 mg/hr 60 mg 15 cm' Unit Dose 30 (NDC 0085-3315-30) 
Hospital Unit Dose 100 

. (NDC OQ85..3315.()1) 
Institutional Package 30 
(NDC OQ85..3315-35) 

0.4 mg/hr 80mg 20 cm' Unit Dose 30 (NDC 0085-332<hl0) 
Hospital Unit Dose 100 
(NDC 0085-332O.(1) 
Institutional Package 30 
(NDC 0085-332Q.35) 

0.6 mg/hr 120 fig 30 cm' Unit Dose 30 (NDC 0085-333()'30) 
Hospital Unit Dose 100 
(NDC OQ85..333O.(1) 
Institutional Package 30 
(NDC 0085-333<hl5) 

0.8 mg/hr 160 mg 40 cm' Unit Dose 30 
(NDC·0085.Q819-30) 
Hospital Unit Dose 100 
(NDC 0085-0819.()1) 
InstitutionaH'ackage 30 
(NDC0085.()819-35) 

'Release rates were fornierly described in terms of drug delivered per 24 hours. Iri these terms, the supplied NITRO-DUR sys­
tems would be rated at 2.5 mg/24 hours (0.1 mglhour), 5 mg/24 hours (0;2 mg/hour), 7.5 mg/24 hours (0.3 mg/hour),l0 mgt 
24 hours (0.4 mg/hour), and 15 mg/24 hours (0.6 mg/h~ur) .. 

Methemoglobinemia: Nitrate ions liberated ·during metab­
olism of nitroglycerin can oxidize hemoglobi!linto methemo­
globin. Even in patients totally without cytochrom!, b5 reduc.­
tase activity, however, and even assuming that the nitrate 
moieties o(nitroglycerin are quantitatively applied to oxida­
tion of hemoglobin, about 1 mg/kg of nitroglycerin should be 
required ~fore any of these patients manifests clinically 
significant (;2:10%) methemoglobinemia. In patients with 
normal reductase function, significant production of methe­
moglobin should require even larger doses of nitroglycerin. 
In onest"dy in which 36 patients received 2-4 weeks of con­
tinuous nitroglycerin therapy at 3.1 to 4.4"mg/hr, the aver­
age methemoglobin level measured was 0.2%; this was com­

. parable to that observed in parallel patients. who received 
placebo. 
JIIotwithstanding these ·observations, there are caSe reports 
of significant methemoglobinemia in association with mod­
erate overdoses of organic nitrates. None,of.the affected pac 
tients had been thought to be unusually susceptible; 
Methemoglobin levels are available from most ciihicallabo' 
ratories. The diagnosis should be suspected in patients who 
exhibit signs of impaired oxygen delivery despite adequate 
cardiac output and adequate arterial PO.;·Classically,met­
hemoglobinemic blood is described as chocolate brown, wit"-
out color change on exposure to air,' . 
Whenmethemoglobinemu. is diagnosed;: the treatment of 
choice is methylene blue, 1-2 mg/kg intravenously. . 

DOSAGE ANDADMINmATION 
The suggested starting dose is between 0.2 mg/hr' ""d 0.4 
mg/hr'. Doses between 0.4 ",g/hr' mid 0.8' mg/h,., have 
shown continued effectiveness· for 1()"12 hours daily for at 
least 1 month (the longest period studied) of intermittent 
administration. Although· the mininlum nitrate-free inter­
val has not been defined, data show that a nitrate-free inter­
val of 1()"12 hours is sufficient (see CLINICAL ·PHARMA' 
COLOGY): Thus, ·an appropriate dosing sChedule for nitro­
glycerin patches would include a daily patch-on period of 
12-14 hours and a daily patch-off period of 10,.12 hours; 
'Release rates were formerly described in terms of drug de­
livered per 24 hours. In these terms, the supplied 
NlTRo.DUR systemS would be ~ated at 2.5 mg/24 hours 
(0.1 mg/hoor), 5 mg/24 hours (0.2 mg/hour), 7.5 mg/24 
hours (0.3 mg/hou .. ), 10 mg/24 hours (0.4 mg/hour), and 15 
mg/24 hours (0.6 mg/hour). 

Although some well-rontrolled clinical trials using exercise 
tolerance testing have shoWn maintenance of effectiveness 
when patches are woI'l). continuously, the large majoritY'of 
such controlled trials have shown the development of toler­
ance (ie, 'complete loss of effect) within the first 24 hours af-

ter therapy was initiated. Dose adjustment, even to leveis 
much higher than generally used, did not restore efficacy. 
. . 

HOWSUPPUED 
[See table above.] 

Store between 15" and 30"C (59" and 86"FI. Do not refriger­
ate. 
CAUTION: Federal law prohibits dispensing without pre­
scription. 
Key Pharmaceuticals, Inc. 
Kenilworth, NJ 07033 USA . 
Rev. 7/95 18143615 . 
Copyright © 1987, 1994, 1995, Key Pharmaceuticals, Inc. 
All rights reserved. 
U. S. Patent No. 5,186,936 

Slwwn in Product ldenti{UXLtion Guide, page 319 

THEO-DUR® 
(theophylline) , 
Extended-Release Tablets 

DESCRIPTION 
THEo.llUR® Extended-Release Tablets contain anhydrous 
theophylline, in an extended-release formulation for oral 
administration which allows a 12-hour dosiug interval for a 
majority <1f patien~ and a 24-hour d<>:,ing interval for se­
lected patients (see DOSAGE AND ADMINISTRATION for a 
description of appropriate patient populations). 

Theophylline: 
Theophylline is a bronchodilator, structurally classified as a 
methYlximthine. It occurs as a white, odorless, crystalline 
powder With a bitter taste. Anhydrous theophylline 
has the chemical name 1H-Purine-2,f>..dione,3,7 -dihydro­
l,1HIimethyl-, and is represented by the following structural 
formula: 

PRODUCT INFORMATION/1367 

The molecular formula of anhydrous theophylline is 
G,H8N.O. with a molecular weight of 180.17. 
THEO-DUR Extended-Release Tablets contain no color addi­
tives and are available in four strengths: 100 mg, 200 mg, 300 
mg, and 450 mg. 
The inactive ingredients for THEo.DUR 100 mg Extended­
Release Tablets include: Acacia NF, Acetone USP, Alcohol, 
Cellulose Acetate Phthalate NF, Cetyl Alcohol NF, Chloro­
form NF, Confectioner's Sugar 6X NF, Corn Starch NF, Di­
ethyl Phthalate (Ethyl Phthalate), Ethyl Acetate NF, Glyc­
eryl Monostearate NF (Atmul 84), Isopropyl Alcohol USP, 
Lactose Monohydrate USP, Magnesium Stearate NF, Myris­
tyl Alcohol, Non-Pareil Seeds 18-20 Mesh, Purified Water 
USP, Sodium Lauryl Sulfate NF (Dupanol C), Talc USP, and 
White Wax NF. . 
The inactive ingredients for THEO-DUR 200 mg, 300 mg, 
and 450 mg Extended-Release Tablets include: Acetone USP, 
Cellulose Acetate Phthalate NF, Cetyl Alcohol NF, Diethyl 
Phthalate (Ethyl Phthalate), Glyceryl Monostearate NF 
(Atmul 84), Hydroxypropyl Methylcellulose 2910 USP (Me­
thocel E-50l, Isopropyl Alcohol USP, Anhydrous Lactose 
USP, Magnesium Stearate NF, Myristyl Alcohol, Non-Pareil 
Seeds 18-20 Mesh, Purified Water USP, and White Wax NF. 

CLINICAL PHARMACOLOGY 
Mechanism of Action: 
Theophylline has two distinct actions in the airways of pa­
tients with reversible obstruction; smooth muscle relaxatIOn 
(ie, bronchodilation) and suppression of the response of the 
airways to stimuli (ie, non-bronchodilator prophylactic ef­
fects). While the mechanisms of action of theophylline are 
not known with certainty, studies in animals suggest that 
bronchodilatation is mediated by the inhibition of two iso­
zymes of phosphodiesterase (PDE III and, to a lesser extent, 

PDE IV) while non-bronchodilator prophylactic actions are 
probably mediated through one or more different molecular 
mechanisms that do not involve inhibition of PDE III or an­
tagonism of adenosine receptors. Some of the adverse effects 
associated with theophylline appear to be mediated by inhi­
bition of PDE III (eg, hypotension, tachycardia, headache, 
and emesis) and adenosine receptor antagonism (eg, alter­
ations in cerebral blood flow). 
Theophylline increases the force of contraction of diaphrag­
matic muscles. This action appears to be due to enhancement 
of calcium uptake through an adenosine-mediated channel. 

Serum Concentration-Effect Rel8tionship~ 
Bronchodilation occurs over the serum theophylline concen­
tration range of 5-20 mcg/mL. Clinically important im­
provement in symptom control has been found in most stud­
ies to require peak serum theophylline concentrations > 10 
mcg/mL, but patients with mild disease may benefit from 
lower concentrations. At serum theophylline concentrations 
> 20 mcg/mL, both the frequency and severity of adverse 
reactions increase. In general, maintaining peak serum theo.­
phylline concentrations between 10 and 15 meg/mL will 
achieve most of the drug's potential therapeutic benefit 
while minimizing the risk of serious adverse events. 
Pharmacokinetics: 
Overview Theophylline is rapidly and completely absorbed 
after oral administration in solution or immediate-release 
solid oral dosage form. Theophylline does not undergo any 
appreciable pr .... ystemic elimination, distributes freely into 
fat-free tissues, and is extensively metabolised in the liver. 
The pharmacokinetics of theophylline vary widely among 
similar patients and cannot be predicted by age, sex, body 
weight, or other demographic characteristics. In addition, 
certain concurrent illnesses and alterations in normal physi­
ology (see Table I) and coadministration of other drugs (see 
Table III can significantly alter the pharmacokinetic charac­
teristics of theophylline. Within-subject variability in me­
tabolism has also been reported in some studies, especially in 
acutely ill patients. It is, therefore, recommended that serum 
theophylline concentrations be measured frequently in 
acutely ill patients (eg, at 24-hr intervals) and periodically in 
patients receiving long-term therapy (eg, at 6-12 month in­
tervals). More frequent measurements should be made in the 
presence of any condition that may significantly alter theo­
phylline clearance (see PRECAUTIONS, laboratory Tests 
and DOSAGE AND ADMINISTRATION). 

[See table 1 at bottom of next page.] 

Absorption Theophylline is rapidly and completely absorbed 
after oral administration in solution or immed.iate-releas..e 
solid oral dosage form. After a single dose of 5 mg/kg in 
adults, a mean peak serum concentration of about 10 meg/ 
mL (range 5-15 meg/ mL) can be expected 1-2 hours after the 
dose. Co-administration of theophylline with food or antacids 
does not cause clinically significant changes in the absorp-

. tion of theophylline from immediate-release dosage forms. 

Continued on next page 

Consult 1997 supplements and future editions for revisions 
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1 syringe only. 
LEDERJECT@ 

!l.TED, AWAY 
roSOC(36"FTO 

Directions for Use of the LEDERJECT Disposable Syringe: 
1. Twist the plunger rod clockwise to be sure the rod is secure 

to rubber plunger base. 
2. Hold needle shield in place with index finger and thumb of 

. one hand while, with the other thumb, exert light pressure 
on plunger rod until the plunger base has been freed and 
demonstrates slight movement when pressure is applied. 

3. Grasp the rubber needle shield at its base; twist and pull to 
remove. 

4. To prevent needle-stick injuries, needles should not be 
recapped, purposely bent, or broken by hand. 

REFERENCES 
1. Austrian R. Surveillance of pneumocOCcal infection for 

field trials of polyvalent vaccines. Annual Contract Prog 
Report to the Nat Inst of Allergand Inf Dis 1975; Update 
to Dec. 1977, personal communication. 

2. Immunization Practices Advisory Committee. Pneumo­
_ coccal polysaccharide vaccine-recommendations of the 

ACIP. MMWR. 1989;38(51:64-76. Recommendations also 
published in: JAMA. 1989;261(91:1265-1267. . 

3. Lund E. Distribution of pneumococcal types at different 
times and different areas. In: Finland M, Marget W, 
Bartman K eds. Bayer·Symposium III Bacterial Infec· 
tions. New York, NY:Springer·VerIag, 1971:49. 

4. Mufson MA, Kruss DM, Wasil RE, et al. Capsular types 
and outcome of bacteremic pneumococcal disease in the 
antibiotic era. Arch Int Med. 1974;134:505-510. 

5. Robbins JB, Austrian R, Lee CJ, et al. Consideration for 
formulating the second generation pneumococcal capsu­
lar polysaccharide vaccine with emphasis on the cross­
reactive types within groups. J Infec Dis. 1983; 
148(6):1136-1159. 

6. Lane CH, Masur H, Edgar LC, et al. Abnormalities of B­
cell activation and immunoregulation in patients with 
the acquired immunodeficiency syndrome. N Engl J 
Med. 1983;309:453--458. 

7: Ammann AJ, Schiffman G, Abrams D, et a!. B-cell im· 
munodeficiency in acquired immune deficiency syn­
drome. JAMA. 1984;251:1447-1449. 

8. Simberkoff MS, Cross AP, AI-Ibrahim M, et al. Efficacy 
of pneumococcal vaccine in high-risk patients: results of 
a Veterans Administration cooperative study. N Eng J 
Med 1986;315:1318-1327. 

9. Douglas RM, Paton JC, Duncan SJ, et al. Antibody re­
sponse to pneumococcal vaccination in children younger 
than five years of age. J Infect Dis. 1983;148:131-137. 

10. Data on file, LederIe Laboratories. 
11. Sullivan JL, Ochs HD, Sch iffman G, et al. Immune re­

'sponse after splenectomy. Lancet. 1978;1:178-181. 
12. Ballet J.J, Suleebe G, Couderc W, et al. Impaired anti­

pn'eumococcal antibody response in patients with AIDS­
related persistent generalized lymphadenopathy. Clin 
Exp Immunol. 1987;68:479-487. 

13. Huang K·L, Ruben FL, Rinaldo CR Jr, et al. Antibody 
responses after influenza and pneumococcal immuniza­
tion in HIV·infected homosexual men, JAl>fA. 1987; 
257:2047-2050. 

14. Mufson MA, Krause HE, Schiffman G. Long term persis· 
tence of antibodies following immunization with pneu­
mococcal polysaccharide vaccine. Pro< Soc Exp Bio Med. 
1983;173:270-275. 

15 .. Mufson MA, Krause HE, Schiffman G, et al. Pneumococ· 
cal antibody levels one decade after immunization of 
healthy adults. Am J Med &i. 1987;293:279-284. 

16. Giebiuk GS, Le CT, Schiffman G. Decline of serum anti· 
body in splenectomized children after vaccination with 
pneumococcal capsular polysaccharides. J Pediatr.· 
1964;105:576-582. 

17. Weintrub PS, Schiffman G, Addiego JE Jr, et al. Long­
term follow·up and booster immunization with polyva­
lent pneumococcal polysaccharide in patient with sickle 
cell anemia. J Pediatr. 1984;105:261-263. 

18. Spika JS, Halsey NA, Le CT, et al. Decline of vaccine­
induced anti pneumococcal antibody in children with 
nephrotic syndrome. Am J Kidney Dis. 1986;7:466-470. 

19. Austrian R, Douglas RM, Schiffman G, et al. Prevention 
of pneumococcal pneumonia by vaccination. Trans Assoc 

. Am Phys. 1976;89:164--194. 
20. Ammann AJ, Addiego K, Wara DW, et a!. Polyvalent 

pneumococcal-polysaccharide immunization of patients 
with sickle-cell anemia and patients with splenectomy. 
N Engl J Med. 1977;297:897-900. 

21. Riley ID, Tarr PI, Andrews M, et al. Immunisation with 
a polyvalent pneumococcal vaccine: reduction of adult 
respiratory mortality in a New Guinea Highlands com· 
munity. Lancet. 1977;1:1338-1341. 

22. Shapiro ED, Clemens JD. A controlled evaluation of the· 
protective efficacy of pneumococcal vaccine for patients 
at high risk of serious pneumococcal infections. Ann 
Intern Med. 1984;101:325-;330. 

23. Shapiro ED, Austrian R, Adair RK, et al. The protective 
efficacy of pneumococcal vaccine (Abstract). Clin &so 
1986;36:470A. 

24. Sims RV, Steinman',· , "'V' :.wConville JH, et al. The clin­
ical effectivtln"pss of !:-I_',~ .Jmococcal vaccine in the elderly. 
Ann Intern lVi,,' .. ;0;108:653--657. 

25. Bolan G, BrOOlll" ,-,\', Facklam RR, et al. Pneumococcal 
vaccine efficacy in selected populations in the United 
States. Ann Intern Med. 1986;104:1-6.-

26. Forrester HL, Jahnigen DW, LaForce FM. Ineffi"'1cy of 
pneumococcal vaccine in a high-risk population. Am J 
Med. 1987;83:425-430. . 

27. Gaillat J, Zmirou D, Mallaret MR, et al. Essai clinique 
du vaccin antipneumococcique chez des personnes agees 
·vivant en institution. Rev EpicMmiol Sante Publi<Iue. 
1985;33:437-444. . 

28.· Siber GR, Weitzman SA, Aisenberg AC, et al. Impaired 
antibody response to pneumococcal vaccine· after treat­
ment for Hodgkin's disease. N Engl J Med. 
1978;299:442-448. 

29. Siber GR, Gorham C, Martin p, et al. Antibody response 
to pretreatment immunization and post-treatment 
boosting with bacterial polysaccharide vaccines in pa­
tients with Hodgkin's disease. Ann Intern Med. 
1986;104:467-475. 

30. Borgono JM, Mclean AA, Vella pp, et al. Vaccination 
and revaccination with polyvalent pneumococcal poly· 
saccharide vaccines in adults and infants. Pro< Soc Exper 
Bioi Med. 1978;157:148-154. 

31. Ponka A, Leinonen M: Adverse reactions to polyvalent 
. pneumococcal vaccine. &andJ Infect Dis. 1982;14:67~71. 

32. Kelton JG. Vaccination·associated relapse of immune 
thrombocytopenia. JAMA. 1981;245(4):369-371. ' 

Manufactured by: 
LEDERLE LABORATORIES DIVISION 
American Cyanamid Company 
Pearl River, NY 10965 

Shown in Product IdentifICation Guide, poge 321 

PROSTEP® 
(nicotine transdermal system) 
Systemic -delivery of 22 or 11 mg/day over 24 hours 

DESCRIPTION 
PROSTEP is a transdermal system that provides systemic 
delivery of nicotine following its application to intact skin. 
Nicotine is a tertiary amine composed of a pyridine and a 
pyrrolidine ring. It is a colorless to pale yellow, freely water­
soluble, strongly alkaline, oily, volatile, hygroscopic liquid 
obtained from the tobacco plan t. Nicotine has a characteris­
tic pungent odor and tUrns brown on exposure to air or light. 
Of its two stereoisomers, S (~)..nicotine is the more active. It is 
the prevalent form in tobacco, and is the form in the 
PROSTEP system. The free alkaloid is absorbed rapidly 

. through the skin and respiratory tract. 
N 

O CH3 
I I 0'0 

Chemical Name: 
. S· 3· (l-methyl-2-pyrrolidinyll pyridine 

Molecular Formula: ClOH14N2 
Molecular Weight: 162.23 
Ionization Constants: pK •• =7.84, pK.2=3.04 
Octanol·Water Partition Coefficient: 15.1 at pH 7 

The PROSTEP system is a round, flat, adhesive pad with' a 
round well in the center- containing nicotine (the active 
agentl in. a hydrogel matrix. Proceeding from the visible 
outer surface toward the inner surface' attached to the skin 
are: (1) a beige-colored foam tape and pressure-sensitive acry, 
late adhesive; (2) backing foil, geh'tin and low-density poly" 
ethylene; (3) nicotine-gel matrix; (4) protective foil with well 
and (5) release liner which overlies the ildhesive layer and' 
must be removed prior to use. PROSTEP systems are pack­
aged in child·resistant pouches. 

STICKY SIDE: NONSTICKY SIDE: 
APPLY TO SKIN DISCARD 

1- FOAM TAPE AND ACRYLATE ADHESIVE 
2- BACKING FOIL, GELATIN AND row DENSITY 

POLYETHYLENE COATING . 
3- NICOTINE-GEL MATRIX 
4- PROTECTIVE FOIL WITH WELL 
5- RELEASE LINER 

Nicotine is the active ingredient; other components of the 
system are pharmacologically inactive. 

PRODUCT INFORMATION/1439 

The amount of nicotine delivered to the patient from each 
system (l30 mcg/cm2.hl is proportional to the surface area of 
the nicotine'gel matrix. About 27% of the total amount of 
nicotine remains in the system 24 hours after application. 
PROSTEP systems are labelled with the average dose ab­
sorbed by the patient. The dose of nicotine absorbed from a 
PROSTEP system represents 98% of the amount released 
from the system in 24 hours. 

Dose System Total 
Absorbed Surface Nicotine 
in 24 hrs Area Content 
(mg/day) (cm21 (mgl 

22 7 30 
11 3.5 15 

CLINICAL PHARMACOLOGY 
Pharmacologic Action 

Residual 
Nicotine 
after 24 
hrs (mg) 

8 
4 

Nicotine, the chief alkaloid in tobacco products, binds ste­
reoselectively to acetylcholine receptors at the autonomic 
ganglia. in the adrenal medulla, at neuromuscular junc­
tions, and in the brain. Two types of central nervous system 
effects are believed to be the basis of nicotine's positively 
reinforcing properties. A stimulating effect, exerted mainly 
in the cortex via the locus ceruleus, produces increased alert­
ness and cognitive performarice. A "reward" effect via the 
"pleasure system" in the brain is exerted in the limbic sys­
tem, At low doses the stimulant effects predominate while at 
high doses the reward effects predominate. Intermittent 
intravenous administration of nicotine activates neurohor­
monal pathways, releasing acetylcholine. norepinephrine, 
dopamine, se(otonin, vasopressin, beta-endorphin. growth 
hormone, and ACTH. 
Pharmacodynamics 
The cardiovascular effects of nicotine include peripheral 
vasoconstriction, tachycardia, and elevated blood pressure. 
Acute and chronic tolerance to nicotine develops from smok­
ing tobacco or ingesting nicotine preparations. Acute toler­
ance (a reduction in response for a given dose) develops rap-. 
idly (less than 1 hour) but not at the same rate for different 
physiologic effects (skin temperature, heart rate, subjective 
effects). Withdrawal symptoms, such as cigarette craving, 
can be reduced in some individuals by plasma nicotine-levels 
lower than those from smoking . 
Withdrawal from nicotine in addicted individuals is charac­
terized by craving. nervousness, restlessness, irritability. 
mood lability, a.nxiety, drowsiness, sleep disturbances, im­
paired concentration, increased appetite, minor somatic 
complaints (headache, myalgia, constipation, fatigue), and 
weight gain. Nicotine toxicity is characterized by nausea, 
abdominal pain, vomiting, diarrhea, diaphoresis. flushing, 
dizziness, disturbed hearing and vision, confusion. weakness, 
palpitations, altered respirations and hypotension. 
The cardiovascular effects of PROSTEP 22 mg/day systems 
include slight increase in heart rate and blood pressure. The 
cardiovascular effects of applying one or two PROSTEP 
22 mg/day systems used continuously for 24 hours were com· 
pared to placebo for 7 days. Changes in heart rate (increased 
4 beats/min), systolic blood pressure (increased 4 mmHg) 
and diastolic blood pressure (increased 3 mmHg) were 
observed. 
Both smoking and nicotine can increase circulating cortisol 
and catecholamines, and tolerance does not develop to the 
catecholamine-releasing effects of nicotine. Changes in the 
response to a concomitantly administered adrenergic ago­
nist Or antagonist should be watched for when nicotine in­
take is altered during nicotine replacement therapy with 
PROSTEP systems (see Drug Interactions). 
Pharmacokinetics 
Following application of the PROSTEP system to the upper 
body or upper outer arm, virtually all of the nicotine re­
leased from the system enters the systemic circulation. All 
PROSTEP systems are labelled as to the average amount of 
nicotine absorbed by patients. 
The volume of distribution following IV administration of 
nicotine is approximately 2 to 3 L/kg and the half·life ranges 
from 1 to 2 hours. The major eliminating organ is the liver, 
and average plasma clearance is about 1.2 L/min; the kidney 
and lung also metabolize nicotine. There is no significant 
skin metabolism of nicotine. More than 20 metabolites of 
nicotine have been identified, all of which are believed to be 
less active than the parent compound. The primary metabo­
lite of nicotine in plasma, cotinine, has a half-life of 15 to 20 
hours and concentrations that exceed nicotine by 100fold. 
Plasma protein binding of nicotine is < 5%. Therefore 
changes in nicotine binding from use of concomitant drugs or 
alterations of plasma proteins by disease states would not be 
expected to have significant effects on nicotine !<inetics. 
The primary urinary metabolites are cotinine (15% of the 
dose) and trans-3-hydroxycotinine (45% of the dose). Usually 
about 10% of nicotine is excreted unchanged in the urine. As 

Continued on next page 
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much as 30% may be excreted unchanged in the urine with 
high urine flow rates and acidification below pH 5. 
The pharmacokinetic model which best fits the plasma 
nicotine concentrations from PROSTEP systems is an open, 
two compartment model with a skin depot,through which 
nicotine enters the central disposition compartment. 
The PROSTEP system gel matrix contacts the skin directly 
and acts as a reservoir from which nicotine is absorbed 
slowly over the 24 hours. 

Steady-State Plasma Nicotine Concentrations for Two 
Consecutive Applications of PROSTEP 22 mg/day 

(Mean ± 2 SO, N=22) 

-Tota/Concentration 
--- ± 280 

'Day 8 is a reproduction of Day 7 ddta· to represent 
steady-state dosing. 

Following application of a system, nicotine concentrations 
increase to a peak between 4 and 12 hours and then decrease 
gradually (see graph). Steady state for nicotine is attained 
within 2 days of initiating PROSTEP treatment and plasma 
nicotine concentrations average 23% higher compared to 
single-dose application. Plasma nicotine concentrations are 
proportional to dose (i.e., linear kinetics are observed) for the 
two dosages of PROSTEP systems, Nicotine kinetics are sim­
ilar for all sites of application on the upper torso and upper 
outer arm. 
Following removal of PROSTEP systems, plasma nicotine 
concentrations decline in an exponential fashion with an 
apparent mean half-life of 3 to 4 hours due to continued ab­
sorption from the skin depot (see dotted line in figure) in con­
trast to a half-life of 1-2 hours following IV administration, 
Most nonsmoking patients will have nondetectable nicotine 
concentrations in 10 to 12 hours after patch removal. 

Steady State Nicotine Pharmacokinetic 
Parameters for 22 mg/day PROSTEP Systems 

(mean. std dey. rang~) 

22 mg/day (N - 22) 
Parameter 
(units) Mean SD Range 

Cmax (ng/mLl 16 6 
C.,g(ng/mL) 11 3 
Cm;n (ng/mL) 5 1 
'l'max (hrs) 9 5 

Cmax: maximum observed plasma concentration 
Cavg: average pl~ma concentration 
Cmin: minimum observed plasma concentration 
T max: time of maximum plasma concentration 

CUNICAL TRIALS 

7-31 
6-17 
3-9 
4-24 

The efficacy of PROSTEP treatment as an aid to smoking 
cessation was demonstrated jn two placel>o-controlled, 
double-blind trials in otherwise healthy patients smoking at 
least one pack per day (N =516), In one of these trials, 
PROSTEP therapy was combined with concomitant individ­
ual patient counseling, (10 minutes each visit) and in the 
other trial PROSTEP therapy was used with group counsel­
ing (1 hour each visit). In both trials, patients were treated 
for 8 weeks with a fixed dosage of 22 mg/day or placebo fol­
lowed by abrupt cessation of PROSTEP treatment and'de­
crease in support therapy, Patients in these two trials re­
ceived prestudy counseling at two visits before beginning 
treatment. Two earlier trials (N = 409) were carried out with· 
out prestudy counseling with treatment for 6 weeks 'and 
yveaning to the 11 mg/ day patch in one of them (N = 329), In 
all four trials quitting was defined as total ahstinence from 
smoking as measured by patient diary and verified by ex­
pired carbon monoxide. The "quit rates" are the proportions' 
of all persons initially enrolled who ahstained after week 2. 

Quit Ratesby Treatment After Week 2 
(range by 'clinies)' 

Nicotine Number of After After 
Treatment Patients 6 Weeks 6 Moriths 

PROSTEP 259 10%-57% 0%-37% 
(22 mg/day) 
Placebo 257 3%-30% 0%720% 

'Trial involved 7 clinics, number of patients per treatment 
ranged from 29 to 60. 

The two trials with prestudy counseling demonstrated that 
with conconiitant support, fixed dosage· therapy with 
PROSTEP therapy was more effective than placebo after 6 

, weeks and data from these 2 studies are combined in the quit 
rate table. At 8 weeks, just prior to abrupt termination of 
PROSTEP treatment (no weaning), quit rates were 60/0-50%. 
At follow-up, three to five days later, quit rates were 
3%-50%, In the two other studies without prestudy counsel­
ing, quit rates of 0%-46% with PROSTEP22 mg/day'and 
3%-31 % ,with placebo were observed at 6 weeks. In each of 
the four ,studies, there was· a large variation in quit rates 
among clinics for each treatment. 

. Patients using PROSTEP systems dropped out of the .trials' 
sigilificantly less frequently than did patients receiving pla­
cebo (26% vs 34%). The quit rate for 30 patients over age 60 
was comparable to the quit rate for' 486 patients aged 60 and 
under. 
Patients who used the 22 mg/day PROSTEP.treatment in 
clinical trials had a significant reduction in craving for ciga, 
rettes (desire to smoke), a major riicotine withdrawal. symp-
tom, as compared to placebo,treated patients (see 'fignre), 
Reduction in craving, as with quit rate, is quite variable. This 
variability from clinic to clinic is presumed to be due to in­
herent differences in patient populations, e.g., pati.ent m<?ti­
vation, concomitant illnesses, number of cigarettes smoked 
per day,' number of years smoking, exposure to other sm.ok-. 
ers, sOCioeconomic status, etc., as well as differences among 
the clinics, 

Severity of Craving by Treatment from Clinical Trials 
(N=516) 

~ 
Individualization of Dosage 

• W .. k 

It is important to make sure that patients read the instruc­
tions made available to them and have their questions an­
swered, They should clearly understand the directions for 
applying and disposing of PROSTEP systems. They should be 
instructed to stop smoking completely when the first 
PROSTEP system is applied. 
The success or_failure of smoking cessation depen.ds heavily 
a\' the quality,intensity, ant! frequency of supportive care, 
Patients are more likely to quit smoking if they are seen fre­
quently and participate in formal smoking cessation 
programs, , 
The goal of PROSTEP therapy is complete ahstinence, Sig­
nificant health benefits have not been ,demonstrated for 
reduction of smoking. If a patient is unable to stop smoking 
by the fourth week of therapy, treatment should probably 
be discontinued, Patients who have not stopped smoking 
after four weeks of PROSTEP therapy are unlikely to quit on 
that attempt. 
Patients who fail to quit on any attempt may benefit from 
interveritions to improve their chances for success on subse­
quent attempts. Patients, who were unsuccessful should be 
counseled to determine why they (ailed, Patients'should 
then probably be given a "therapy holiday" before the next 
attempt. A new quit attempt should be encouraged when the 
factors that contributed to failure can be ,eliminated or 
reduced, and conditions are more favorable. 

,.Based on the clinical trials, a reasonable approach to aSsist· 
ing patients in their attempt to quit smoking is to iriitiate 
therapy with PROSTEP 22 mg/ day except for small patients 
less than 100 pounds (see'DOSING SCHEDULE below), The 
need for dose adjustment should 'be assessed during the first 
2 weeks, The symptoms of nicotine withdrawal and toxicity 
overlap (see Pharmacodynamics and ADVERSE REAC­
TIONS sections), Since patients using PROSTEP treatment 

Infonnation will be superseded by supplements and subsequent editions 

: 'may also smoke intermittently, it may be diffieult to deter­
,mine if patients are experiencing nicotine withdrawal or 
. nicotine excess. 

The controlled clinical trials using PROSTEP therapy sug­
gest that sweating. abdominal pain. and somnolence are 
"more often symptoms of nicotine excess while irritability is 
more often a symptom of nicotine withdrawal. 
Patients should continue the dose selected with counseling 
and support over the following month. Those who have suc­
cessfully stopped smoking during that time can stop 
PROSTEP treatment or may be weaned (reduction to 
11 mg/day) over 4 weeks, after which treatment should be 
terminated. 

DOSING SCHEDULE 

Initial/Starting Dose 
Duration of Treatment 

Optional Weaning Dose 
Duration of Treatment 

Patients 
;" 100 Ibs. 

22 mg/day 
4-<l weeks 

11 mg/day 
2-4 weeks 

INDICATIONS AND USAGE 

Patients 
< 100 Ibs. 

11 mg/day 
4-<l weeks 

off 

PROSTEP treatment is indicated as an aid 'to smoking cessa­
tion for the relief of nicotine withdrawal symptoms. 
PROSTEP, treatment should be used as a part of a compre­
hensive behavioral smoking cessation program. 
,The use of PROSTEP systems for longer than 3 months has 
not been studied. ' 

CONTRAINDICATIONS 
Use of PRO STEP systems is contraindicated in patients with 
hypersensitivity or allergy to nicotine or to any of the comp<>­
rients of the therapeutic system. 

WARNINGS 
Nicotine from any source can be toxic and addictive. Smok­
ing causes lung cancer, heart disease, emphysema, 'and may 
adversely affect the fetus and the pregnant woma~, For any 
s~oker, with or without concomitant disease or pregnancy, 
the risk of nicotine replacement in a smoking-cessation pro­
gram should be weighed against the hazard of continued 
smoking while using PROSTEP systems, and the likelihood 
of achieving cessation of smoking without nicotine replace­
ment. 
Pregnancy Warning 
Tobacco smoke, which has been shown to be harmful to the 
fetus, contains nicotine, hydrogen. cyanide. and carbon mon­
oxide. Nicotine has been shown in animal studies to cause 
fetal harm, It is therefore presumed that PROSTEP treat­
ment can cause fetal harm when administered to a pregnant 
woman, The effect of nicotine delivery by PROSTEP systems 
has not been examined in pregnancy (see PRECAUTIONS). 
Therefore pregnant smokers should be encouraged to at­
tempt cessation using educational and behavioral in~rven· 
tieins before using pharmacological approaches, IfPROSTEP 
therapy is used during pregnancy, or if the patient becomes 
pregnant while using PROSTEP treatment, the patient 
should be apprised of the potential hazard to the fetus. 
Safety Note Concerning Children 
The amounts of nicotine that are tolerated by adult smokers 
can produce symptoms of poisoning and could prove fatal if 
PROSTEP systems are applied or ingested by children or 
pets. Used 22 mg/day systems contain about 27% (8 mg) of 
their initial drug content. Therefore, patients should be cau­
tioned to keep both used and unused PROSTEP systems out 
of the reach of children and pets. 

PRECAUTIONS 
The patient should be urged to stop smoking completely 
when initiating PROSTEP therapy (see DOSAGE AND 
ADMINISTRATION). Patients should be informed that if 
they continue to smoke while using PROSTEP systems, they 
may experience adverse effects due to peak nicotine levels 
higher than those experienced from smoking alone. If there 
is a clinically significant increase in cardiovascular or other 
effects attributable to nicotine, the PROSTEP dose should be 
reduced or PROSTEP treatment discontinued (see WARN· 
INGS). Physicians should anticipate that concomitant medi­
cations may need dosage adjustment (see Drug Interactions), 
The use of PROSTEP systems beyond 3 months by patients 
who stop smoking should be discouraged because the chronic 
consumption of nicotine by any route can be harmful and 
addicting, 

. Allergic Reactions 
In a 3-week open-label dermal irritation and sensitization 
study of PRO STEP systems, 16 of205 patients (8%) exhibited 
definite erythema at 24 hours after system removal. None of 
those patients exhibited contact allergy. In the first 4 weeks 
of the efficacy trials, moderate erythema following system 
removal was seen in 220/0 of patients, some edema in 8%. and 
dropouts due to skin reactions occurred in 7% of 459 patients 
using the 22 mg/day system. Patients who develop contact 
sensitization should be cautioned that a serious reaction 
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could occur from exposure to other nicotine-containing prod­
ucts or smoking. 
Patients should be instructed to promptly discontinue the 
PROSTEP treatment and contact their physician if .they 
experience severe or persistent local skin reactions at the 
site of application (e.g., severe erythema, pruritus or edema) 
or a generalized skin reaction (e.g., urticaria, hives, or gener­
alized rash). 
Skin Disease 
PROSTEP systems are usually well tolerated by patients 
with normal skin, but may be irritating for patients with 
some skin disorders (atopic or eczematous dermatitis)_ .. 
Cardiovascular or Peripheral Vascular Qiseases 
The risks of nicotine replacement in patients with certain 
cardiovascular and peripheral vascular diseases should be 
weighed against the benefits of including nicotine replace­
ment in a smoking cessation program for them. Specifically, 
patients with coronary heart disease (history of myocardial 
infarction and/or angina pectoris), serious cardiacarrhyth­
mias, or vasospastic diseases (Buerger's diseaSe, Prinz­
metal's variant angina) should be carefully screened and 
evaluated before nicotine replacement is prescribed. 
Tachycardia occurring in association with the use . of 
PROSTEP treatment was reported occasionally. If serious 
cardiovascular symptoms occur with PROSTEP treatment, 
it should be discontinued. 
PROSTEP treatment should generally not be used in pa­
tients during the immediate post-myocardial infarction pe­
riod. patients with serious arrhythmias, and patients with 
severe or worsening angina pectoris. 
Renal or Hepatic Insufficiency 
The pharmacokinetics of nicotine have not been studied in 
the elderly or patients with renal or hepatic impairment. 
However, given that nicotine is extensively metabolized and 
that its total system clearance ';s dependent on liver blood 
flow, some influence of hepatic impairment on drug kinetics 
(reduced clearance) should be anticipated. Only severe renal 
impairmen t would be expected to affect the clearance of nico­
tine or its metabolites from the circulation (see Pharmacoki-
netics). . 
Endocrine Diseases 
PROSTEP treatment should be used with caution in patients 
with hyperthyroidism, pheochromocytoma, or insulin-de­
pendent diabetes since nicotine causes the release of Cate:­
cholamines by the adrenal medulla. 
PeptiC Ulcer Disease 
Nicotine delays healing in peptic ulcer disease; therefore, 
PROSTEP treatment should be used with caution in patients 
with active peptic ulcers and only when the benefits of in­
cluding nicotine replacement in a smoking cessation pro.. 
gram outweigh the risks. 
Accelerated Hypertension 
Nicotine constitutes a risk factor for development of malig­
nant hypertension in patients with accelerated hyperten­
sion; therefore, PROSTEP treatment should be used with 
caution in these patients and only when the benefits of in­
cluding nicotine replacement in a smoking cessation pro­
gram outweigh the risks. 
Information for Patient 
A patient instruction sheet is included in the package of 
PROSTEP systems dispensed to the patient. It contains im­
portant information and instructions on how to use and dis­
pose of PROSTEP systems properly. Patients should be en"' 
couraged to ask questions of the physician and pharmacist. 
Patients must be advised to keep both used and unused sys­
tems out of the reach of children and pets . 
Drug Interactions 
Smoking cessation, with or without nicotine replacement, 
may alter the pharmacokinetics of certain concomitant med' 
ications. 
[See table above.] 
Carcinogenesis. Mutagenesis. Impairment of Fertility 
Nicotine itself does not appear to be a carcinogen in labora' 
tory animals. However, nicotine and its' metabolites in­
creased the incidences of tumors in the cheek pouches of 
hamsters and forestomach of F344 rats, respectively, when 
given in combination with tumor-initiators. One study, 
which could not be replicated, suggested that.cotinine, the 
primary metabolite of nicotine, may cause lymphoreticular 
sarcoma in the large intestine in rats. 
Neither nicotine nor cotinine were mutagenic in the Ames 
~lmo""lla test. Nicotine induced repairable DNA damage 
~n an E. coli test system. Nicotine was shown to be genotoxic 
In a test system using Chinese hamster ovary cells. In rats 
and rabbits, implantation can be delayed or inhibited by a 
reduction in DNA synthesis that appears to be caused by 
nicotine. Studies have shown a decrease in lit~r size in rats 
treated with nicotine dUring gestation. 

PREGNANCY 
Pregnancy Category 0 (see WARNINGS section) 
The harmful effects of cigarette smoking on maternal and 
fetal health are clearly established. These include low birth 
Weight, an increased risk of spontaneous abortion, and in­
creased perinatal mortality. The specific effects of PRO STEP 
treatment on fetal development are unknown. Therefore 

May Require a Decrease 
in Dose at Cessation of 
Smoking 

acetaminophen, caffeine, 
imipramine, oxazepam. 
pentazocine, propranolol, 
theophylline 

insulin 

adrenergic antagonists 
(e.g., prazosin, labetaloD 

May Require an Increase 
in Dose at Cessation of 
Smoking 

adrenergic agonists 
(e.g., isoproterenol, 
phenylephrine) 

pregnant smokers should be encouraged to attempt cessation 
using educational and behavioral. interventions before using 
pharmacological approaches. 
Spontaneous abortion during nicotine replacement therapy 
has been reported; as with smoking, nicotine as a contribut­
ing factor cannot be excluded. 
PROSTEP treatment should be used during pregnancy only 
if the likelihood of smoking cessation justifies the potential 

.. risk of use of nicotine replacement by the patient, who may 
continue to smoke. 
Teratogenicity 
Animal Studies: Nicotine was shown to produce skeletal 
abnormalities in the offspring of mice when given doses toxic 
to the dams (25 mg/kg lP or SO 
Human Studies: Nicotine teratogenicity has not been stud­
ied. in humans except as a component of cigarette smoke 
(each cigarette smoked delivers about 1 mg of nicotine). It 
lias not been possible to conclude whether cigarette smoking 
is teratogenic to humans. 
Other Effects 
Animal Studies: A nicotine bolus (up to 2 mg/kg) to preg­
nant rhesus monkeys caused acidosis, hypercarbia, and hy­
potension (fetal and maternal concentrations were about.20 
times those achieved after smoking one cigarette in 5 min­
utes). Fetal breathing movements were reduced in the fetal 
lamb after intravenous injection of 0.25 mg/kg nicotine to 
the ewe (equivalent to smoking one cigarette every 20 sec­
onds for 5 minutes). Uterine blood flow was reduced about 
30% after infusion of 0.1 mg/kg/min nicotine for 20 minutes 
to pregnant rhesus monkeys (equivalent to smoking about 
six cigarettes every minute for 20 minutes). 
Human Experience: Cigarette smoking during pregnancy is 
associated with an increased risk of spontaneous abortion, 
low birth weight infants and perinatal mortality. Nicotine 
and carbon monoxide are considered the most likelY'media­
tors of these outcomes. The effects of cigarette smoking on 
fetal cardiovascular parameters have been studied near 
term. Cigarettes increased fetal aortic blood flow and heart 
rate and decreased uterine blood flow and fetal breathing 
movements. PROSTEP treatment has not been studied in 
pregnant humans, 
labor and Delivery 
PROSTEP systems.are not recommended to be left on during 
labor and delivery. The effects of nicotine on the mother or 
the fetus during labor are unknown_ 
Use in Nursing Moth'ers 
Caution should be exercised when PROSTEP therapy is ad­
ministered to nursing women. The safety of PROSTEP treat­
ment in nqrsing infants has not been examined. Nicotine 
passes freely into breast milk; the milk to plasma ratio aver­
ages 2.9. Nicotine is absorbed o~ally. An infant has the abil­
ity to clear nicotine by hepatic first pass clearance; however 
the effiCiency of removal is probably lowest at birth. The 
nicotine concentrations in milk can be expected to be lower 
with PROSTEP treatment when used as directed than with 
cigarette smoking, as maternal plasma nicotine concentra­
tions are generally reduced with nicotine replacement_ The 
risk of exposure of the infant to nicotine from PROSTEP 
systems should be weighed against the risks associated with 
the infant's exposure to nicotine from continued smoking by 
the mother (passive smoke exposure and contamination of 
breast milk with. other components of tobacco smoke) and 
from PROSTEP systems alone or in combination with con­
tinued smoking. 
Pediatric Use 
PROSTEP systems are not recommended for use in children 
because the safety and effectiveness of PROSTEP treatment 
in children and adolescents who smoke have not been evalu­
ated. 

PRODUCTINFORMA TION/1441 

Possible Mechanism 

Deinduction of 
hepatic enzymes 
on smoking cessation 

Increase of 
subcutaneous 
insulin absorption with 
smoking cessation 

Decrease in circulating 
catecholamines with 
smoking ce$ation 

Possible Mechanism 

Decrease in circulating 
catecholamines with 
smoking cessation 

Geriatric Use 
Thirty patients over the age of 60 participated in clinical 
trials ofPROSTEP therapy. PROSTEP therapy appeared to 
be as effective in this age group as in younger smokers. 

ADVERSE REACTIONS 
Assessment of adverse events in the 903 patients whQ partici­
pated in controlled clinical trials is complicated by the occur­
rence of GI and CNS effects of nicotine withdrawal as weIl as 
nicotine excess. The actual incidences of both are confounded 
by concurrent smoking by many of the patients. In the trials, 
when reporting adverse events, the investigators did not 
attempt to identify the .cause of the symptom . 
Topical Adverse Events 
The most common adverse event associated with topical nic­
otine is a mild short·lived erythema, pruritus, or burning at 
the application site, which was seen at least once in 54% of 
patients (N =459) on PROSTEP treatment in the 6-8 week 
clinical trials.' Local erythema after system removal was 
noted at least once in 22% of patients and local edema in 8%. 
Erythema generally resolved within 24 hours. Cutaneous 
hypersensitivity (contact sensitization) occurred in 3% of 
patients on PROSTEP treatment (see PRECAUTIONS, 
Allergic Reactions). Skin discoloration. at application sites 
has been rarely reported. 
Probably Causally Related 
The following adverse events were reported more frequently 
in PROSTEP-treated patients than in placebo-treated pa­
tients or exhibited a dose response in clinical trials. The re­
ports of awakening at night were collected as one of the ex­
pected withdrawal symptoms. 

. Digestive system-Abdominal paint 
Nervous system--Somnolence· 
Skin-Rash,t sweatingt 

Frequencies for 22 mg/day system 
, Reported in 3% to 9% of patients 
t Reported in 1% to 3% of patients 
Unmarked if reported in < 1 % of patients 

Causal Relationship UNKNOWN 
Adverse events reported in PROSTEP' and placebo-treated 
patients at about the same frequency in clinical trials are 
listed below. The clinical significance of the association be­
tween PROSTEP treatment and these events is unknown, 
but they are reported as alerting information for the clini­
cian. 
Body as a Whole-Back pain,! pain' 
Digestive system-Constipation, t dyspepsia, nausea t 
Musculoskeletal system-Myalgia t 
Nervous system-Dizziness,t headache (11 %), 

insomnia· I abnormal dreamst 
Respiratory system-Pharyngitis,' sinusitis' 
Urogenital system-Dysmenorrheat 

Frequencies for 22 mg/ day system 
, Reported in 3% to 9% of patients 
t Reported in 1% to 3% of patients 
t Spontaneous reports only, not. seen in clinical trials. 
Unmarked if reported in < 1% of patients 

DRUG ABUSE AND DEPENDENCE 
PROSTEP systems are likely to have a low abuse potential 
based on differences between it and cigaretWs in four charac­
teristics commonly considered important in contributing to 
abuse: much slower absorption, much smaller fluctuations in 
blood levels, lower blood levels of nicotine, and less frequent 
use (i.e., once daily). . ' 

Continued on next page 
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1442/PHYS1C1ANS' DESK REFERENCE® 

Lederle-Cont. 

Nicotine Delivery 
Rate (in vivo) 

'22 mg/day 
11 mg/day 

Nicotine 
in System 

30 mg 
15 mg 

The abuse potential of PROSTEP systems was examined in a 
prospective, randomized trial of 10 smokers (5 drug abusers 
and 5 non-abusers). "Liking" scores for either one 
(22 mg/day) or two systems (44 mg/day) were no different 
from placebo. No abuse potential was observed in that study. 
Dependence on nicotine polacrilex chewing gum replace­
ment therapy has been reported and such dependence might 
also occur from transference to PROSTEP systems of 
tobacco-based nicotine dependence. The use of the system 
beyond 3 months has not been evaluated and should be 
discouraged. 
PROSTEP therapy has been evaluated in both a gradual and 
abrupt discontinuation of treatment. If gradual withdrawal 
is desirable, patients using the 22 mg/day PROSTEP treat­
ment should use the 11 mg/ day dosage for 2 to 4 weeks (see 
Individualization of Dosage and DOSAGE AND ADMINIS­
TRATIONJ. 
OVERDOSAGE 
The effects of applying several PROSTEP systems simulta­
neously or of swallowing unused PROSTEP systems are un­
known (see WARNINGS. Safety Note Concerning Children). 
The oral LDso for nicotine in rodents varies with the.species 
but is in excess of24 mg/kg; death is due to respiratory paral­
ysis. The oral minimum lethal dose of nicotine in dogs is 
greater than 5 mg/kg. The oral minimum acute lethal dose 
for nicotine in human adults is reported to be 40 to 60 mg 
« 1 mg/kg). 
PROSTEP gels containing 8 mg of nicotine were ingested by 
12 adult smokers with an average weight of 74 kg (range 
62-93 kg). Peak nicotine serum levels were 9.5 ng/mL (range .. 
3-18 ng/mL) and occurred at 2 hours (1-2 hours) and de­
clined to baseline levels by 8 hours after ingestion. Some 
gastrointestinal effects (burning on ingestion and nausea) 
were reported. . . 
Signs and symptoms of an overdose of PROSTEP systems 
would be expected to be the same as those of acute nicotine 
poisoning including: pallor, cold sweat, nausea, salivation, 
vomiting. abdominal pain, diarrhea. headache. dizziness, 
disturbed. hearing and vision, tremor, mental confusion, and 
weakness. Prostration, hypotension, and respiratory failure 
may ensu~ with large overdoses. Lethal doses produce con­
vulsions quickly and death follows as a result of peripheral 
or central respiratory paralysis or, less frequently,.cardiac 
failure. 
Overdose from Topical Exposure 
The PROSTEP system should be removed immediately if the 
patient shows signs of overdosage and the patient should 
seek immediate medical care. The skin surface may be 
flushed with water and dried. No soap should be used since it 
may increase nicotine absorption. Nicotine will continue to 
be delivered into the bloodstream for several hours (see Phar­
macokinetics) after removal of the system because of a depot 
of nicotine in the skin. 
Overdose from Ingestion 
Ingestion of a 22 mg/day PROSTEP system containing 30 mg 
of nicotine is potentially more harmful than ingestion of a 
used system which contains about 8 mg after 24 hours use,. 
Persons ingesting PROSTEP systems should be referred to a 
health care facility for management. Due to the possibility of 
nicotine-induced seizures, activated charcoal should be ad­
ministered. In unconscious patients with a secure airway, 
instill activated charcoal via nasogastric tube. A saline .ca­
thartic or sorbitol added to the first dose of activated char­
coal may speed gastrointestinal passage of the system. Re­
peated doses of activated charcoal should be administered as 
long as the system remains in the gastrointestinal tract since 
it will continue to release nicotine for many hours. 
Management of Nicotine Poisoning 
Other supportive measures include diazepam or barbitu­
rates for seizures, atropine for excessive bronchial secretions 
or diarrhea, respiratory support for respiratory failure, and 
vigorous fluid support for hypotension and cardiovascular 
collapse. 
DOSAGE AND ADMINISTRATION 
Patients must desire to stop smoking and should be in­
structed to stop smoking immediately as they begin using 
PROSTEP therapy. The patient should read the patient ih: 
struction sheet on PROSTEP treatment and be encouraged 
to ask any questions. Treatment should be initiated with 
PROSTEP 22 mg/ day except for patients who weigh less 
than 100 pounds. They may start with PROSTEP 11 mg/day 
and the dose increased as appropriate (see Individualization 
of Dosage). Once the appropriate dosage is selected the pa­
tient should begin 4-8 weeks of therapy at that dosage. The 
patient should stop smoking cigarettes completely during 
this period. If the patient is unable to stop cigarette smoking 
within 4 weeks, PROSTEP should probably be stopped. since 

System 
Size 

7_0 cmz 
3_5 cmz 

Package 
Size 

7 systems 
7 systems 

NDC 
Number 

0005-2402-90 
0005-2401-90 

few additional patients in clinical trials were able to quit 
after this time. 
Those who have successfully stopped smoking during that 
time may have PROSTEP therapy discontinued. If a grsdual 
reduction is desired, patients may be treated for an addi­
tional 2 to 4 weeks, after which treatment should be 
terminated. 
The entire courSe of nicotine substitution should take 6-12 
weeks. The use of PROSTEP systems beyond 3 months has 
not been studied and should be· discouraged. 
The PROSTEP system should be applied promptly upon its 
removal from the protective pouch to prevent evaporative 
loss of nicotine from the system. PROSTEP systems should 
be used only when the pouch is intact to assure that the prod­
uct has not been tampered with. 
PROSTEP systems should be applied only once a day to a 
non-hairy, clean, and dry skin site on the upper trunk ·or 
upper outer arm. After 24 hours, the used PROSTEP system 
should be removed and a new system applied to an alternate 
skin site. Skin sites should not be reused for at least a week. 
Patients should be cautioned not to continue to use the same 
system for more than 24 hours. 

SAFETY AND HANDUNG 
PROSTEP systems can be a dermal irritant and can cause 
contact sensitization. Although exposure of health care 
workers to nicotine from PROSTEP systems should be mini' ~ 
mal. care should be taken to avoid unnecessary contact with 
active systems. If you do handle active systems, wash with 
water alone, since soap may increase nicotine absorption. Do 
not touch your eyes. 
Disposal 
When the used system is removed from the skin, it should be 
folded over with the adhesive sides together and placed in 
the protective pouch which contained the new system. The 
used system should be immediately disposed of in such a way 
as to prevent its access by children or pets. See patient infor­
mation for further 'j.irections for handling and disposal. 

HOW SUPPLIED 
[See table above.] 
How to Store 
Do not store above 25'C (77'F) because PROSTEP systems are 

. sensitive to heat. A slight discoloration of the system is not 
significant. 
Do not store unpouched. Once removed from the protective 
pouch. PROSTEP systems should be applied promptly since 
nicotine is volatile and the system may lose strength. 
CAUTION: Federal law prohibits dispensing without pre­
scription. 
© 1992 
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PYRAZINAMIDE TABLETS. USP 
500 mg . 

DESCRIPTION 
Pyrazinamide, the pyrazine analogue of nicotinamide, is 8n 
antituberculous agent. It is a white crystalline powder, sta­
ble at room temperature, and sparingly soluble iIi water. 
Pyrazinamide has the following chemical formula: 
CsHsN30, and the following molecular weight: 123.1L 
Each Pyrazinamide tablet for oral admirtistratiQn contains 
500 mg of pyrazinamide and the following· inactive ingredi­
ents: corn starch. magnesium stearate, modified fobd starch. 
and stearic acid. 

CUNICAL PHARMACOLOGY 
Pyrazinamide is well absorbed from the GI tract and attains 
peak plasma concentrations within 2 hours. Plasma concen­
trations generally range from 30 to 50 meg/ mL with doses of 
20 to 25 mg/kg. It is widely distributed in body tissues and 
fluids including the liver, lungs and cerebrospinal ·fluid 
(CSF). The CSF concentration is approximately equal.to con­
current steady-state plasma concentrations in patients with 
inflamed meningesl Pyrazinamid~ is approximately 10% 
bound to plasma proteins2 

Information will be superseded by supplements and subsequent editions 

The half-life (tl/2) of pyrazinamide is 9 to 10 hours in pa­
tients with normal renal and hepatic function. The plasma 

. half-life may be prolonged in patients with impaired renal or 
hepatic function. Pyrazinamide is hydrolyzed in the liver to 
its major active metabolite, pyrazinoic acid. Pyrazinoic acid 
is hydroxylated to the main excretory product, 5-hydroxy­
pyrazinoic acid.3 

Approximately 70% of an oral dose is excreted in urine, 
mainly by glomerular filtration within 24 hours.3 

Pyrazinamide may be bacteriostatic or bactericidal against 
Mycobacterium tuberculosis depending on the concentration 
of the drug attained at the site of infection. The mechanism 
of action is unknown. In uitro and in uiuo the drug is active 
only at a slightly acidic pH. 

INDICATIONS AND USAGE 
Pyrazinamide is indicated for the initial treatment of active 
tuberculosis in adults and children when combined with 
other antituberculous agents. (The current recommendation 
of the CDC for drug-susceptible disease is to use a six-month 
regimen for initial treatment of active tuberculosis, consist* 
ing of isoniazid, rifampin and pyrazinamide given for 
2 months, followed by isoniazid and rifampin for 4 
months.· 4 ) 

(Patients with drug-resistant disease should be treated with 
regimens individualized to their situat~on. Pyrazinamide 
freq.uently will be an important component of such therapy.J 
(In patients with concomitant HlV infection, the physician 
should be aware of current recommendations of CDC. It is 

. possible these patients may require a longer course of 
treatment.) 
It is also indicated after treatment failure with other pri­
mary drugs in any form of active tuberculosis. 
Pyrazinamide should only be used in conjunction with other 
effective antituberculous agents. 

• See recommendations of Center for Disease Control 
(CDC) and American Thoracic Society for complete 
regimen and dosage recommendations.4 

CONTRAINDICATIONS 
Pyrazinamide is contraindicated in persons: 
• with severe hepatic damage. 
• who have shown hypersensitivity to it. 
• with acute gout. 
WARNINGS 
Patients started. on pyrazinamide should have baseline 
serum uric acid and liver fu"nction determinations. Those 
patients with"preexisting liver disease or those at increased 
risk for drug related hepatitis (e.g .• alcohol abusers) should 
be followed closely . 
Pyrazinamide should be discontinued and not be resumed if 
signs of hepatocellular damage or hyperuricemia accompa* 
nied by an acute gouty arthritis appear. 

PRECAUTIONS 
General: Pyrazinamide inhibits renal excretion of urates, 
frequently resulting in hyperuricemia which is usually 
asymptomatic. If hyperuricemia is acco!llpanied by acute 
gouty arthritis, pyrazinamide should b~ discontinued. 
Pyrazinamide should be used with caution in patients with a 
history of diabetes mellitus, as management may be more 
difficult. 
Primary resistance of M. tuberculosis to pyrazinamide is 
uncommon. In cases with known or suspected drug resis­
tance, in vitro susceptibility tests with recent cultures of M. 
tuberculosis against pyrazinamide and the usual primary 
drugs should be performed. There are few reliable in vitro 
tests for pyrazinamide resistance. "A reference laboratory 
capable of performing these studies must be employed. 
Information for Patients: Patients should be instructed to 
notify their physicians promptly if they experience any of 
the following: fever, loss of appetite, malaise, nausea and 
vomiting, darkened urine, yellowish discoloration of the skin 
and eyes, pain or swelling of the joints. 
Compliance with the full course of therapy must be empha­
sized, and the importance of not missing any doses must be 
stressed. 
Laboratory Tests: Baseline liver function studies [espo 
cially ALT (SGPT), AST (SOOT) determinations] and uric 
acid levels should be determined prior to therapy. Appro­
priate laboratory testing should be performed at periodic 
intervals and if any clinical signs or symptoms occur during 
therapy. 
Drug/Laboratory Test Interactions: Pyrazinamide has 
been reported to interfere with ACETEST@ and 
KETOSTIX@ urine tests to produce a pink-brown color.~ 
CarCinogenicity. Mutagenicity. Impairment of Fertility6.7 : 
In lifetime bioassays in rats and mice, pyrazinamide. w~ 
administered in the diet at concentrations of up to 10,000 
ppm. This resulted in estimated daily doses for the mouse of 
2 g/kg, or 40 times the maximum human dose, and for the, 
rat of 0.5 g/kg, or 10 times the maximum human dose. pyra· 
zinamide was not carcinogenic in rats or male mice and no' 
conclusion was possible for female mice due to insufficient: 
numbers of surviving control mice. "'j 

NOVARTIS EXHIBIT 2022 
Noven v. Novartis and LTS Lohmann 
IPR2014-00550 
Page 49 of 96



not be exceed;;;t" 
,ils to provide tbe 
,t immediately as 
'g asthma wbich 

,ressurized alumi~ 
th-activated actu-
8ANISTERS OR 
~irbuterol acetate 
,e mouthpiece. 
actuator. Net cOn­
,tions (NDC 0089. 
i minimum of 80 
D817-10, Sample 

quired by the Fed· 
uets containing or 
:::FC's). 
uoromethane and 
hich harm public 
IZOne in the upper 

,as been placed in 
product pursuant 

prescription. 

3M 
JUNE 1995 

'<k, page 322 

,haler is (R,sj(,6. 
Iroxy·2,6-pyridine­
energic bronchodi' 
cture: 

'acemic mixture of 
r, freely soluble in 
l.3 and empirical 

;01 unit for oral in· 
nsion of pirbuterol 
oromonofluorome­
sorbitan trioleate. 

iece pirbuterol ace­
ith the majority of 
Each canister pro-

: studies have demo 
ial effect on beta·2 
roterenol. While it 
,ptors are the pre­
mucle, recent data 
,-2 receptors in the 
, between 10-50%. 
not yet established 

,rgic agonist 'drugs, 
ttributable to stirn· 
Irs of intracellular 
38 the conversion of 
5'-adenosine mono­
vels are associated 
1e and inhibition of 
lersensitivity from 

s manifested c1ini· 
ulmonary function 
, resistance [RAW] 

nical trials, the an­
n accurred within 5 
'y forced expiratory 

and MMF mea­
oprovement in pul· 
00 minutes follow' 

ing one (I) or two (2) inhalations of pirbuterol (0.2-0.4 mg). 
Tbe duration of action of MAX AIR is maintained for 5 hours 
(the time at which the last observations were made) in a sub­
stantial number of patients, based on a 15% or greater in­
crease in FEV I· In controlled repetitive dose studies of 12 
weeks duration, 74% of 156 patients on pirbuterol and 62% 
ofl41 patients on metaproterenol showed a clinically signifi­
cant improvement based on a 15% or greater increase in 
FEV I on at least half of the days. Onset and duration were 
equivalent to that seen in single dose studies. Continued ef­
fectiveness was demonstrated over the 12-week period in the 
majority (94%) of responding patients; however, chronic 
dosing was associated with the development of tachyphy­
laxis (tolerance) to the bronchodilator effect in some patients 
in both treatment groups. 
A placebo-controlled double-blind single dose study (24 pa­
tienls per treatment group), utilizing continuous Holter 
monitoring for 5 hours after drug administration, showed no 
signifIcant difference in ectopic activity between the placebo 
control group and MAXAIR at the recommended dose 
(0.2-0.4 mg), and twice the recommended dose (0.8 mg). As 
with other inhaled beta adrenergic agonists, supraventricu­
lar and ventricular ectopic beats have been seen with MAX­
AIR (see WARNINGS). 
Recent studies in laboratory animals (minipigs, rodents, and 
dogs) recorded the occurrence of cardiac arrhythmias and 
sudden death (with histologic evidence of myocardial necro­
sis) when beta agonists and methylxanthines were adminis­
tered concurrently. The significance of these findings when 
applied to humans is currently unknown. 
Pharmacokinetics 
As expected by extrapolation from oral data, systemic blood 
levels of pirbuterol are below the limit of assay sensitivity 
(2-5 ng/mD following inhalation of doses up to 0.8 mg (twice 
the maximum recommended dose). A mean of 51 % of the 
dose is recovered in urine as pirbuterol plus its sulfate conju­
gate following administration by aerosol. Pirbuterol is not 
metabolized by catechol-O-methyltransferase. The percent 
of administered dose recovered as pirbuterol plus its sulfate 
conjugate does not change significantly over the dose range 
of 0.4 mg to 0.8 mg and is not significantly different from 
that after oral administration of pirbuterol. The plasma half­
life measured after oral administration is about two hours. 

INDICATIONS AND USAGE 
MAXAIR Inhaler is indicated for the prevention and rever­
sal of bronchospasm in patients with reversible broncho­
spasm including asthma. It may be used with or without con­
current theophylline and/or steroid therapy. 

CONTRAINDICATIONS 
MAXAIR is contraindicated in patients with a history of 
hypersensitivity to any of its ingredients. 

WARNINGS 
As with other beta adrenergic aerosols, MAXAIR should not 
be used in excess. Controlled clinical studies and other clini­
cal experience have shown that MAXAIR like other inhaled 
beta adrenergic agonists can produce a significant cardiovas­
cular effect in some patients, as measured by pulse rate, 
blood pressure, symptoms, and/or ECG changes. As with 
other beta adrenergic aerosols, the potential for paradoxical 
bronchospasm (which can be life threatening) should be kept 
in mind. If it occurs, the preparation should be discontinued 
immediately and alternative therapy instituted. 
Fatalities have been reported in association with "excessive 
use of inhaled sym'pathomimetic drugs. 
The contents of MAXAIR Inhaler are under pressure. Do not 
puncture. Do not use or store near heat or open flame. Expo­
Sure to temperature above 120"F may cause bursting. Never 
throw container into fire or incinerator. Keep out of reach of 
children. 

PRECAUTIONS 
General 
Since pirbuterol is a sympathomimetic amine, it should be 
used with caution in patients with cardiovascular disorders, 
including ischemic heart disease, hypertension, or cardiac 
arrhythmias, in patients with hyperthyroidism or diabetes 
mellitus, and in patients who are unusually responsive to 
sympathomimetic amines or who have convulsive disorders. 
Signif,cant changes in systolic and diastolic blood pressure 
could be expected to occur in some patients after use of any 
beta adrenergic aerosol bronchodilator. 
Information for Patients 
MAXAIR effects may last up to five hours or longer. It 
should not be used more often than recommended and the 
patient should not increase the number of inhalations or 
frequency of use without first asking the physician. If-symp­
toms of asthma get worse, adverse reactions occur, or the 
patient does not respond to the usual dose, the patient should 
be instructed to contact the physician immediately. The pac 
tient should be advized to see the Illustrated Directions for 
Use. 
Drug Interactions 
Other beta adrenergic aerosol bronchodilators should not be 
used concomitantly with MAXAIR because they may have . 

additive effects. Beta adrenergic agonists should be adminis­
tered with caution to patients being treated with monoamine 
oxidase inhibitors or tricyclic antidepressants, since the ac­
tion of beta adrenergic agonists on the vascular system may 
be potentiated. 
Carcinogenesis, Mutagenesis and Impairment of Fertility 
Pirbuterol hydrochloride administered in the diet to rats for 
24 montbs and to mice for 18 montbs was free of carcinogenic 
activity at doses corresponding to 200 times the maximum 
human inhalation dose. In addition, the intragastric intuba­
tion of the drug at doses corresponding to 6250 times the 
maximum recommended human daily inhalation dose re­
sulted in no increase in tumors in a 12-month rat study. 
Studies with pirbuterol revealed no evidence of mutagenesis. 
Reproduction studies in· rats revealed no evidence of im­
paired fertility. 
Teratogenic Effects-Pregnancy Category C 
Reproduction studies have been performed in rats and rab­
bits by the inhalation route at doses up to 12 times (rat) and 
16 times (rabbit) the maximum human inhalation dose and 
have revealed no significant findings. Animal reproduction 
studies in rats at oral doses up to 300 mg/kg and in rabbits at 
oral doses up to 100 mg/kg have shown. no adverse effect· on 
reproductive behavior, fertility, litter size, peri- and postna­
tal viability or fetal development. In rabbits at the highest 
dose level given, 300 mg/kg, abortions and fetal mortality 
were observed. There are no adequate and well controlled 
studies in pregnant women and MAXAIR should be used 
during pregnancy only if the potential benefit justifies the 
potential risk to the fetus. 
Nursing Mothers 
It . is not known whether MAXAIR is excreted in human 
milk. Therefore, MAXAIR should be used during nursing 
only if the potential benefit justifies the possible risk to the 
newborn. 
Pediatric Use 
MAXAIR Inhaler is not recommended for patients under the 
age of 12 years because of insufficient cli"ical data to estab­
lish safety and .effectiveness. 

ADVERSE REACTIONS 
The following rates of adverse reactions to pirbuterol are 
based on single and multiple dose clinical trials involving 
761 patients; 400 of whom received multiple doses (mean 
duration of treatment was 2.5 months and maximum was 19 
months). 
The following wer.e the adverse reactions reported more fre­
quently than 1 in 100 patients: 
CNS: nervousness (6.9%), tremor (6.0%), headache (2.0%), 
dizziness (1.2%). 
Cardiovascular: palpitations (1.7%), tachycardia (1.2%). 
Respiratory: cough (1.2%). 
Gastrointestinal: nausea (1.7%). 
The following adverse reactions occurred less frequently 
than 1 in 100 patients and there may be a causal relationship 
with pirbuterol: 
CNS: depression. anxiety. confusion, insomnia. weakness. 
hyperkinesia, syncope. 
Cardiovascular: hypotension, skipped bests, chest pain. 
GastrointeStinal: dry mouth, glossitis, abdominal pain/ 
cramps, anorexia, diarrhea, stomatitis, nausea and vomit­
ing. 
Ear, Nose and Tl)roat: smell/taste changes, sore throat. 

. Dermatological: rash. pruritus.. , 
Other: nuinbness in extremities, alopecia. bruising, fatigue, 
edema, weight gain, flushing. 
Other adverse reactioris were reported with a frequency of 
less than 1 in 100 patients but a causal'relationship between 
pirbuterol and the reaction could not be determined: mi­
graine, productive cough, wheezing, and dernlatitis. 

_ The following rates of adverse reactions during three-month 
controlled clinical trials involving 310 patients are. noted. 
The table does not include mild reactions. 

PERCENT OF PATIENTS WITH 
MODERATE TO SEVERE ADVERSE REACTIONS 

Pirbuterol Metaproterenol 
Reaction N=157 N=153 
Central Nervous System 
tremors 1.3% 3.3% 
nervousness 4.5% 2.6% 
headache 1.3% 2.0% 
weakness .0% 1.3% 
drowsiness .0% 0.7% 
dizziness 0.6% .0% 
Cardiovascular 
palpitations 1.3% 1.3% 
tachycardia 1.3% 2.0% 
Respiratory 
chest pain/tightness 1.3% .0% 
cough . 0% 0.7% 

. Gastrointestinal 
. nausea 1.3% 2.0% 
diarrhea 1.3% 0.7% 
dry mouth 1.3% 1.3% 
vomiting .0% 0.7% 
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Dermatological 
skin reaction .0% 0.7% 
rash .0% 1.3% 
Other 
bruising 0.6% .0% 
smell/taste change 0.6% .0% 
backache .0% 0.7% 
fatigue .0% 0.7% 
hoarseness .0% 0.7% 
nasal congestion .0% 0.7% 

OVERDOSAGE 
The expected symptoms with overdosage are those of exces­
sive beta-stimulation and/or any of the symptoms listed UD· 

der adverse reactions, e.g., angina, hypertension or hypoten­
sion, arrhythmias. nervousness, headache, tremor, dry 
mouth, palpitation, nausea, dizziness, fatigue, malaise, and 
insomnia. 
Treatment consists of discontinuation of pirbuterol together 
with appropriate symptomatic therapy. 
The oral acute lethal dose in male and female rats and mice 
was greater than 2000 mg base/kg. The aerosol acute lethal 
dose waS not determined. 

DOSAGE AND ADMINISTRATION 
The usual dose for adults and children 12 years and older is 
two inhalations (0.4 mg) repeated every 4-9 hours. One inha­
lation (0.2 mg) repeated every 4-9 hours may be sufficient for 
some patients. 
A total daily dose of 12 inhalations should not be exceeded. 
If a previously effective dosage regimen fails tq provide the 
usual relief, medical advice should be sought immediately as 
this is often a sign of seriously worsening asthma which 
would require reassessment of therapy. 

HOWSUPPUED 
MAXAIR Inhaler is supplied in a pressurized aluminum 
canister with a light-blue plastic actuator and attached 
white mouthpiece. Each actuation delivers pirbuterol ace­
tate equivalent to 0.2 mg of pirbuterol from the mouthpiece. 
Net content weight·25.6 g, a minimum of 300 actuations 
(NDC 0089'()790·21). 
Note: The indented statement below is required by the Fed­
eral government's Clean Air Act for all products containing 
or manufactured with chlorofluorocarbons (CFC's). 

WARNING: Contains trichloromonofluoromethane and 
dichlorodifluoromethane, substances which harm public 
health and environment by destroying ozone in the upper 
atmosphere. 

A notice similar to the above WARNING has been placed in 
the "Patient's Instructions for Use" of this product pursuant 
to EPA regulations. 

CAUTION 
Federal law prohibits dispensing without prescription. 
Store between 150 and 30"C (590 to 86'F). 
610000 JUNE 1995 

Shown in Product ldenii{<eatwn GuUk, page 322 

MEDIHALER-ISOTM 
(isoproterenol sulfate) 
Inhalation Aerosol 

For full prescribing information see leaflet accompanying 
product or call 800-328-0255 for a copy. 

HOWSUPPUED 
MEDIHALER-lSO (isoproterenol sulfate) is an. aerosol de­
vice which delivers 0.08 mg isoproterenol sulfate through the 
oral adapter with each depression of the valve. 
15-ml and oral adapter containing 21.0 gm, a minimum of 
300 actuations (NDC 0089-0785·21). 
15 ml refill vial only, containing 21.0 gm, a minimum of 300 
actuations (NDC 0089.()785-11) 

MINITRANTM 
(nitroglycerin) 
Transdermal Delivery System 

For full prescribing information see leaflet accompanying 
product or call 800-328-0255 for a copy . 

HOWSUPPUED 
[See table at top of next page.) 

Continued on next page 

Consult 1997 supplerri~nts and future editi~s for revisions 
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3M-Cont. 
MlNITRAN System 

Rated Release 
In Vivo 

System 
Size 

. Total 
Nitroglycerin 

in System 
NDC 

Number 
(30 per carton) 

0.1 mg/hr 3.3 cm2 9 mg NDGOO8!).{)3()1-02 
0.2 mg/hr 6.7 cm2 IS mg NDGOO89.0302.02' 
0.4 mg/hr 13.3 cm2 36 mg NDC.o08!).{)3()3.02' 
0.6 mg/hr 20.0 cm2 ~ mg NJ:lC.OO89.03()4.()2 

-I';,IINITRAN Transdermal Delivery System, 0.2 mg/hr, 0.4 mg/hr, is also available in cartons of 90 patches bearing NDC-
0089-0302-09 and NDC-OOS9-0303.09 respectively. 

NORFLEX™ 
Corphenadrine citrate) 
Tablets and Injection 

~ USAGE IN CHILDREN 

PRODUCT OVERVIEW 

KEY FACTS 
Norflex extended-release tablets provide 12 hours relief from 
the pain of muscle spasm. Also available in injectable form, 
IV or 1M, also given every 12 hours. 

MAJOR USES 
Norflex is indicated as an adjunct to rest, physical therapy, 
and other measures for the relief of discomfort associated 
with painful musculoskeletal disorders. 

SAFETY INFORMATION 
Contraindicated in patients with glaucoma, pyloric or ~uode­
nal obstruction, stenosing peptic ulcers, prostatic hypertro­
phy or obstruction of the bladder neck, cardiospasm (megae­
sophagus) and myasthenia gravis. Contraindicated in pa­
tients who have a previous sensitivity to the drug. 

PRESCRIBING INFORMATION 

NORFLEX™ 
lorphenadrine citrate} 
Tablets and Injection 

DESCRIPTION 
Orphenadrine citrate is the citrate salt of orphenadrine·(2-
dimethylaminoethyl 2-methylbenzhydryl ether citrate)_ It 
occurs as a white, crystalline powder having a bitter taste. It 
is practically odorless; sparingly soluble in water, slightly 
soluble in alcohol. 
Each Norflex Tablet contains 100 mg orphenadrine citrate. 
Norflex Tablets also contain: calcium stearate, ethylcellu­
lose, and lactose. Norflex Injection contains 60 mg of orphen­
adrine citrate in aqueous solution in each ampul. Norflex 
Injection also contains: sodium bisulfite NF, 2.0 mg; sodium ' 
chloride USP, 5.S mg; sodium hydroxide, to adjust pH; and 
water for injection USP, q.s. to 2 mL. . 

ACTIONS 
The mode of therapeutic action has not been clearly identi­
fied, but may be related to its analgesic properties. Orphena­
drine citrate also possesses anticholinergic actions. 

INDICATIONS 
Orphenadrine citrate is indicated as an adjunct to rest,'phys­
ical therapy, and other measures for the relief of discomfort 
associated with acute painful musculoskeletal conditions. 
The mode of action of the drug has not been clearly identi­
fied, but may be related to its analgesic properties. Orphena­
drine citrate does not directly relax tense skeletal muscles in 
man. 

CONTRAlNDICATIONS 
Contraindicated in patients with glaucoma, pyloric or duode­
nal obstruction, stenosing peptic ulcers, prostatic hypertro­
phy or obstruction of the bladder neck, cardio-spasm (megae­
sophagus) and myasthenia gravis. Contraindicated in pa­
tients who have demonstrated a previous hypersensitivity to 
the drug. 

WARNINGS 
Some patients may experience ti-ansient episodes of light­
headedness, dizziness or syncope. Norflex may impair the 
ability of the patient to engage in potentially hazardous ac­
tivities such as operating machinery or driving a motor vehi­
cle; ambulatory patients should therefore be cautioned ac­
cordingly. 
Norflex Injection contains sodium bisulfite, a sulfite that 
may cause allergic-type reactions including anaphylactic 
symptoms and life-threatening or less severe asthmatic epi­
sodes in certain susceptible people. The overall prevalence of 
sulfite sensitivity in the general population is unknown and 
probably low. Sulfite sensitivity is seen more frequently in 
asthmatic than nonasthmatic people: 

PREGNANCY 
Preguancy Category C. Animal reproduction studies bave 
'not been conducted with Norflex_ It is also not known 
whether Norflex can cause fetal harm when administered to 
a pregnant woman or can affect reproduction capacity_ Nor­
flex should be given to a pregnant woman only if clearly 
needed. 

Safety and effectiveness in children have not been estab­
lished; therefore, this drug is not recommended for use in the 
pediatric age group. 

PRECAUTIONS 
Confusion, anxiety and tremors have been reported in a few 
patients receiving propoxyphene and orphenadrine concomi­

. tantly. As these symptoms may be simply due to an additive 
effect, reduction of dosage and/or discontinuation of one or 
both agents is recommended in such cases_ 
Orphenadrine citrate should be used with caution in patients 
with tachycardia, cardiac decompensation, coronary insuffi­
cieney, car!1iac arrhythmias. 
Safety of continuous long-term therapy with orphenadrine 
has not been established. Therefore, if orphenadrine is pre­
scribed for prolonged use, periodic monitoring of blood, urine 
an'd liver function values is recommended. 
ADVERSE REACTIONS 
Adverse reactions of orphenadrine are mainly due to the 
mild anticholinergic action of orphenadrine, and are usually 
associated with higher dosage_ Dryness of the mouth is usu-. 
ally the first adverse effect to appear. When the daily dose is 
increased, possible adverse effects include: tachycardia, pal- .. 
pitation, urinary hesitancy or retention, blurred vision, dila­
tation of pupils. increased ocular tension, weakness, nausea, 
vomiting, headache. dizziness. constipation, drowsiness. hy­
persensitivity reactions, pruritus. hallucinations, agitation, 
tremor, gastric irritation, and rarely urticaria and other 
dermatoses. Infrequently, an elderly patient may experience 
some degree of mental confusion. These adverse reactions 
can usually be eliminated by reduction in dosage. Very rare 
cases of aplastic anemia associated with the use of orphena­
drine tablets have been reported_ No causal relationship has 
been established. 
Rare instances of anaphylactic reaction have been reported 
associated with the intramuscular injection ofNorflex Injec­
tion. 
DOSAGE AND ADMINISTRATION 
TABLETS: Adults-Two tablets per day; one in the maming 
and' one in the evening. 
INJECTION: Adults---Dne 2 mL ampul (60 mg) intrave-· 
nously or intramuscularly; may be repeated every 12 hours. 
Relief may be maintained by 1 Norflex tablet twice daily. 

HOWSUPPUED 
TABLETS: Each round, white tablet imprinted with:"3M" 
on one side and "221" on the other. Bottles of 100 (NDC 
0089-0221-10) and 500 (NDC 0089-0221-50). Each tablet 
contains 100 mg of orphenadrine citrate. 
INJECTION: Boxes of 6 (NDC 0089-0540-06) 2 mL am­
puis, each ampul containing 60 mg of orphenadrine citrate 

in aqueous solution. 4.HR8. Category 12:08 
Store at controlled room temperature, 15"--3CTC (59" -86"F). 

CAUTION 
Federal law prohibits dispensing without prescription. 
NRF-16 SEPTEMBER 1993 

Shown in Product Icknti{u:ation Guide, page 322 

NORGESIC™ 
and 
NORGESIC™ FORTE 
Tablets 

ACTIONS 
Orphenadrine citrate is a centrally acting (brain stem) com­
pound which in animals selectively blocks facilitatory func­
tions of the reticular formation. Orphenadrine does not pro­
duce myoneural block, nor does it affect crossed extensor 
reflexes. Orphenadrine prevents nicotine-induced convul-
sions but not those produced by strychnine. .. 
Chronic administration of Norgesic to dogs and rats has re­
vealed no drug-related toxicity_ No blood or urine changes 
were observed, nor were there any macroscopic or mic~ 
scopic pathological changes detected_ Extensive experience 
with combinations containing aspirin and caffeine has estab-· 
lished them as safe agents. The addition of orphenadrine 
citrate does not alter the toxicity of aspirin and caffeine_ 
The mode of therapeutic action of orphenadrine has not been 
clearly identified, but may be related to its analgesic proper-

Information will be superSeded by supplements and subsequent editions 

ties. Orphenadrine citrate also possesses anticholinergic 
actions . 

INDICATIONS 
1. Symptomatic relief of mild to moderate pain of acute 

. musculoskeletal disorders. . 
2. The orphenadrine component is indicated as an adjunct to 

rest, physical therapy, and other measures for the relief of 
. discomfort associated with acute painful musculoskeletal 
conditions. 
The mode of action of orphenadrine has not been clearly 
identified, but may be related to its analgesic properties. 
Norgesic and Norgesic Forte do not directly relax tense 
skeletal muscles in man. 

CONTRAlNDICATIONS 
Because of the mild anticholinergic effect of orphenadrine, 
Norgesic or Norgesic Forte should not be used in patients 
with glaucoma, pyloric or duodenal obstruction, achalasia, 
prostatic hypertrophy or obstructions at the bladder neck_ 
Norgesic or Norgesic Forte is also contraindicated in pa­
tients with myasthenia gravis and in patients known to be 
sensitive to aspirin or caffeine. 

. The drug is contraindicated in patients who have demon­
strated a previous hypersensitivity to the drug. 

WARNINGS 
Reye Syndrome may develop in individuals who have 
chicken pox, influenza, or flu symptoms. Some studies sug­
gest possible association between the development of Reye 
Syndrome and the use of medicines containing salicylate or 
aspirin. Norgesic and Norgesic Forte contain aspirin and 
therefore are not recommended for use in patients with 
chicken pox, influenza, or flu symptoms. 
Norgesic Forte may impair the ability of the patient to en­
gage in potentially hazardous activities such as operating 
machinery or driving a motor vehicle; ~mbulatory patients 
should therefore be cautioned accordingly. 
Aspirin should be used with extreme caution in the presence 
of peptic ulcers and coagulation abnormalities. 

USAGE IN PREGNANCY 
Since safety of the use of this preparation in pregnancy, dur­
ing lactation, or in the childbearing age has not been estab­
.Jished, use of the drug in such patients requires that the po­
.tential benefits of the drug be weighed against its possible 
·hazard to the mother and child. 

USAGE IN CHILDREN 
The safe and effective use of this drug in children has not 
been established. Usage of this drug in children under 12 
years of age is not recommended. 

PRECAUTIONS 
Confusion, anxiety and tremors have been reported in a few 
'patients receiving propoxyphene and orphenadrine concomi­
tantly. As these symptoms may be simply due to an additive 

.-' effect, reduction of dosage and/or discontinuation of one or 
both agents is recommended in such cases. 
Safety of continuous long term therapy with Norgesic Forte 
has not been established; therefore, if Norgesic Forte is pre­
scribed for prolonged use, periodic monitoring of blood, urine 
and liver function values is recommended. 

ADVERSE REACTIONS 
Side effects ofNorgesic or Norgesic Forte are those seen with 
aspirin and caffeine or those usually associated with mild 
anticholinergic agents. These may include tachycardia, pal­
pitation, urinary hesitancy or retention, dry mouth, blurred 
vision, dilatation of the pupil, increased intraocular tension, 
weakness, nausea, vomiting, headache, dizziness, constipa­
tion, drowsiness, and rarely, urticaria and other dermatoses. 
Infrequently, an elderly patient may experience some degree 
of confusion. Mild central excitation and occasional hallUci­
nations may be observed. These mild side effects can usually 
be eliminated by reduction in dosage. One case of aplastic 
anemia associated with the use of Norgesic has been re­
ported. No causal relationship has been established_ Rare 
G.l. hemorrhage due to aspirin content may be associated 
with the administration of Norgesic or Norgesic Forte. Some 

. patients may experience transient episodes of light-headed­
ness, dizziness or syncope. 

DOSAGE AND ADMINISTRATION 
Norgesic: Adults 1 to 2 tablets 3 to 4 times daily. 
Norgesic Forte: Adults ~ to 1 tablet 3 to 4 times aaily. 

HOWSUPPUED 
Norgesic tablets can be identified by their three layers col­
ored light green, white and yellow. Each round tablet is em­
bossed "NORGESIC" on one side and "3M" on the other and 
contains orphenadrine citrate (2-dimethylaminoethyl 2ome­
thylbenzhydryl ether citrate) 25 mg, aspirin 385 mg, and 
.caffeine 30 mg. 
Norgesic Forte tablets are exactly twice the strength of Nor­
gesic. They are identified by their scored capsule shape and 
by their. three layers colored light green, white and yellow. 
Each capsule shaped tablet is embossed "NORGESIC 
FORTE" on one side and "3M" on the other and contains 
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McNeil Consumer-Cont. 

Anxiety, irritability, restlessness and tobacco cravings oc­
curred about equally in both groups, while other symptoms 
tended to be slightly more common on placebo spray. 
:Effects of the Spray . 
·NICOTROL NS and the pepper-containing placebo were 
both associated with irritant side effects on the nasopharyn­
geal and ocular tissues. During the first 2 daya of treatment, 
nasal irritation was reported by nearly all (94%) of the pa­
tients, the majority of whom rated it as either. moderate or 
severe. Both the frequency and severity of nasal irritation 
declined with continued use of NICOTROL NS but was still 
experienced by most (81 %) of the patients after 3 weeks of 
treatment, with most patients rating it as moderate or mild. 
Other common sid"",ffects for both active and placebo 
groups were runny nose, throat irritation, watering eyes, 
sneezing, and cough. . 
The following local events were reported somewhat more 
Commonly for active than for placebo spray: nasal conges­
tion, subjective comments related to the taste or use of the 
dosage form, sinus irritation, transient epistaxis, eye irrita­
tion, transient changes in sense of smell, pharyngitis, para­
ethesias of the nose, mouth or head, numbness of the nose, or 
mouth, burning of the nose or eyes, earache, facial flushing, 
transient changes in sense of taste, hoarseness, nasal ulcer 
or blister. 
Effects of Nicotine 
Feelings of dependence on the spray were reported by more 
patients on active spray than placebo. Drug-like effects such 
as calming were also more frequent on active spray. (See 
DRUG ABUSE AND DEPENDENCE) 
Other Adverse Effects 
Adverse events which could not be classified and listed above 
and which were reported by > 1 % of patients on active spray 
are listed in the following table 

Adverse Events Not Attributable to Intercurrent Illness 
Adverse Event Active 
HEADACHE 18% 
BACK PAIN 6% 
'DYSPNEA 5% 
NAUSEA 5% 
ARTHRALGIA 5% 
MENSTRUAL DISORDER 4% 
PALPITATION 4% 
FLATULENCE 4% 
TOOTH DISORDER 4% 
GUM PROBLEMS 4% 
MYALGIA 3% 
ABDOMINAL PAIN 3% 
CONFUSION 3% 
ACNE 3% 
DYSMENORRHEA 3% 
PRURITUS 2% 

Placebo 
15% 
4% 
6% 
5% 
1% 
4% 
4% 
3% 
1% 
1% 
4% 
3% 
3% 
1% 
0% 
3% 

Adverse events reported with a frequency of < 1 % among 
active spray users are listed below: 
Body as a Whole: edema peripheral, pain, numbness, allergy 
Gastrointestinal: dry mouth, hiccup, diarrhea. 
Hematologic: purpura 
Neurological: aphasia, amnesia, migraine, numbness 
Respiratory: bronchitis, bronchospasm, sputum increased 
Skin and appendages: rash, purpura 
Special Senses: vision abnormal 

DRUG ABUSE AND DEPENDENCE 
NICOTROL NS has a dependence potential intermediate 
between other nicotine-based therapies and cigarettes. This 
is the result of differences between cigarettes, NICOTROL 
NS, nicotine gum and nicotine patches in pharmacokinetic 
and dosing characteristics commonly associated with abuse 
and dependence. NICOTROL NS is distinct from other nico­
tine-based smoking cessation therapies in its greater speed of 
onset, greater capacity for self-titration of dose, and frequent 
and rapid fluctuations in plasma nicotine concentration. 
Dependence on nicotine nasal spray occurred in the clinical 
trials. Feelings of dependency on the spray were reported by 
32% of active spray users and 13% of placebo spray users. 
Such dependence may represent transference of tobacco­
related nicotine dependence to NICOTROL NS. 
Fifteen to 20% of patients used the active spray for longer 
periods than recommended (6 months to 1 year) and 5% used 
the spray at a higher dose than recommended. Some of these 
patients experienced anxiety about stopping the spray and 

Table 4 

some reported craving for the spray rather than for 
cigarettes. 

OVERDOSAGE 
The oral I,D50 for nicotine is > 5 mglkg in dogs and > 24 mgl 
kg in rodents. Deaths is due to respiratory paralysis. The oral 
miriimum acute lethal dOse for nicotine in adult humans is 
reported to be 40 to 60 mg « 1 mg/kg). A full bottle ofNICO­
TROL NS contains 100 mg of nicotine. 
NICOTROL NS would be expected to be irritating if sprayed 
in the eyes, mouth or ears. Eye exposure should be treated 
with copious irrigation with water for 20 minutes. Large oral 
nicotine ingestions cause vomiting, and the consequences of 
an overdose will vary; should this occur, patients should con­
tact their physician immediately. For additional emergency 
information, call your regional poison center or call the Na­
tional Capital Poison Center toll-free (1-800498-8666). 
Signs and Symptoms of Nicotine Toxicity 
Signs and symptoms of an overdose of NICOTROL NS would 
be expected to be the same as those of acute nicotine poison­
ing including: pallor, cold sweat, nausea, salivation, vomit­
ing, abdominal pain, diarrhea, headache, dizziness, dis­
turbed hearing and vision, tremor, mental confusion, and 
weakness. Prostration, hypotension, and respiratory failure 
may ensue with large overdoses. Lethal doses produce con­
vulsions quickly and death follows as a result of peripheral 
or central respiratory paralysis or, less frequently. cardiac 
failure. 
Overdose from Ingestion 
If emesis has not occurred, it should be induced in conscious 
patients with a suitable emetic followed by an appropriate 
dose of activated charcoal. In unconscious patients with a 
secure airway, instill activated charcoal via a nasogastric 
tube. A saline cathartic or sorbitol may be added to the first 
dose of activated charcoal. 
Management of Nicotine Poisoning 
Other supportive measures include diazepam or barbitu­
rates for seizures, atropine for excessive bronchial secretions 
or diarrhea, respiratory support for respiratory failure, and 
vigorous fluid support for hypotension and cardiovascular 
collapse. 

DOSAGE AND ADMINISTRATION 
It is important that patients understand the instructions for 
use of NICOTROL NS, and have their questions answered. 
They should clearly understand the directions for using 
NICOTROL NS and safely disposing of the used container. 
They should be instructed to stop smoking completely when 
they begin using the product. 
Patients should be instructed not to sniff, swallow or inhale 
through the nose as the spray is being administered. They 
should also be advised to administer the spray with the head 
tilted back slightly. 
The dose of NICOTROL NS, should be individualized on the 
basis of each patient's nicotine dependence and the occur­
rence of symptoms of nicotine excess (See Individualization 
of Dosage). 
Each actuation of NICOTROL NS delivers a metered 50 mi­
croliter spray containing 0.5 mg of nicotine. One dose is 1 mg· 
of nicotine (2 sprays, one in each nostri\). 
Patients should be started with 1 or 2 doses per hour, which 
may be increased up to a maximum recommended dose of 40 
mg (SO sprays, somewhat less than lIz bottle>. per day). For 
best results, patients should be encouraged to use at least the 
recommended minimum of 8 doses per day, as less is unlikely 
to be effective. In clinicals trials, the patients who success­
fully quit smoking used the product heavily when nicotine 
withdrawal was at its peak, sometimes up to the recom­
mended maximum of 40 doses per day (in heavier smokers). 
Dosing recommendations are summarized in Table 4. 
[See table below.) 
No tapering strategy has been shown to be optimal in clinical 
studies. Many patients simply stopped using the spray at 
their last clinic visit. 
Uecommended strategies for discontinuation of use include 
suggesting that patients: use only lIz a dose (1 spray) at a 
time, use the spray less frequently, keep a tally of daily us­
age, try to meet a steadily reducing usage target, skip a dose 
by not medicating every hour, or set a planned "quit date" 
for stopping use of the spray. 
Individualization of Dosage 
The success or failure of smoking cessation is influenced by 
the quality, intensity and frequency of supportive .care. Pa­
tients are more likely to quit smoking if they are seen fre­
quently and participate in formal smoking cessation pro­
grams. 

Maximum Recommended Recommended Maximum Maximum 
Doses per Day 

40 
Duration of Treatment Doses per Hour Doses per Hour 

3 months 1-2' 5 
, One dose = 2 sprays (one in each nostril). One dose delivers 1 mg of nicotine ~ the nasal mucosa. 

Information will be superseded by supplements and subsequent editions 

The goal of NICOTROL NS therapy is complete abstinence. 
If a patient is unable to stop smoking by the fourth week of 
therapy, treatment should probably be discontinued. 
Patients who fail to quit on any attempt may benefit from 
interventions to improve their chances for success on subse­
quent attempts. Patients who were unsuccessful should be 
counseled and should then probably be given a "therapy holi­
day" before the next attempt. A new quit attempt should be 
encouraged when conditions are more favorable. 
Based on the clinical trials, a reasonable approach to assist­
ing patients in their attempt to quit smoking is to begin ini­
tial treatment, using the recommended dosage (See DOS. 
AGE AND ADMINISTRATION). Regular use of the spray 
during the first week of treatment may help patients adapt 
to the irritant effects of the spray. Dosage can then be ad­
justed in those subjects with signs or symptoms of nicotine 
withdrawal or excess. Patients who are successfully absti­
nent on NICOTROL NS should be treated at the selected 
dosage for up to 8 weeks, following which use of the spray 
should be discontinued over the next 4 to 6 weeks. Some pa­
tients may not require gradual reduction of dosage and may 
abruptly stop treatment successfully. Treatment with NIOO­
TROL NS for longer periods has not been shown to improve 
outcome, and the safety of use for periods longer than 6 
months has not been established. 
The symptoms of nicotine withdrawal overlap those of nico­
tine excess (See Pharmacodynamics and ADVERSE RE­
ACTIONS sections). Since patients using NICOTROL NS 
may also smoke intermittently, it is sometimes difficult to 
determine if patients are experiencing nicotine withdrawal 
or nicotine excess. Controlled clinical trials of nicotine prod· 
ucts suggest that palpitations, nausea and sweating are more 
often symptoms of nicotine excess, whereas anxiety, ner­
vousness and irritability are more often symptoms of nico­
tine withdrawal 

SAFETY AND HANDUNG 
As with all medicines, especially ones in liquid form, care 
should be taken in handling NICOTROL NS during periods 
of opening and closing the container (See WARNINGS and 
.Safety Note Concerning Children). If it is dropped it may 
break. If this occurs, the spill should be cleaned up immedi­
ately with an absorbent clothlpaper towel. Care should be· 
taken to avoid contact of the solution with the skin. Broken 
glass should be picked up carefully, using a broom. The area 
of the spill should be washed several times. Absorbent mate­
rial may be disposed of as any other household waste. Should 
even a small amount of NICOTROL NS come in contact with 
the skin, lips, mouth, eyes or ears, the affected area(s) should 
be immediately rinsed with water only. 
Disposal 
Used bottles of NICOTROL NS should be disposed of with 
their child-resistant caps in place. Used bottles should be 
disposed of in such a way as to prevent access by children or 
pets. See patient information for further information on 
handling and disposal. 

HOWSUPPUED 
NDC 0045-0899'{)1 
Nicotrol®NS (nicotine nasal spray) 10 mg/mL, is supplied 
in individual 10 mL bottles. 
Each unit consists of a glass container, mounted with a me­
tered spray pump 
A patient information leaflet is enclosed with the package 
Store at room temperature not to exceed 30"C/86"F. 
CAUTION: Federal law prohibits dispensing without pre­
scription. 
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NICOTROL® OTC 
NICOTINE TRANSDERMAL SYSTEM 

DESCRIPTION 
NICOTROL@ (nicotine transdermal system) is a multilay­
ered, rectangular, thin film laminated unit containing nico­
tine as the active ingredient. NICOTROL@ Patch provides 
systemic delivery of 15 mg of nicotine over 16 hours. 

ACTIONS 
NICOTROL@ (nicotine transdermal system) Patch helps 
smokers quit by reducing nicotine withdrawal symptoms. 
Many NICOTROL@Patchuserswillbeabletostopsmoking 
for a few daya but often will start smoking again. Most smok­
ers have to try to quit several times before they completely 
stop. 
Your own chances of quitting smoking depend on how much 
you want to quit, how strongly you are addicted to nicotine 
and how closely you follow a quitting program like the 
PATHWAYS TO CHANGE® Program that comes with the 
NICOTROL@ Patch. 
If you find you cannot stop or if you start smoking again after 
using NICOTROL@ Patch, please talk to a health care pro­
fessional who can help you find a program that may work 
better for you. Remember that breaking this addiction do­
esn't happen overnight. 

Because the ,. 
NICOTROL@ 
nicotine with. 
nervousness a 
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Iy.tem) is. a multilay· 
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, over 16 hours. 
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e able to stop smoking 
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n that comes with the 
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use the NICO TROL@ Patch provides some nicotine, the 
!fc"OTROL@ Patch will help you stop smo~in~ by red~cing 

·cotine withdrawal symptoms such as nIcotme craVIngs, 
:~rvousness and irritability. 

INDICATIONS 
NICOTROL@ Patch is indicated as a stop smoking aid to 
reduce withdrawal symptoms, including nicotine craving, 
associated with quitting smoking. 

DIRECTIONS 
o Stop smoking completely when you begin using .the 

NICOTROL@ Patch. 
o Refer to encloled patient information leaflet before using 

this product .. 
o Use one NICO TROL@ Patch every day for six weeks. Re­

move backing from the patch and immediately press onto 
clean dry hairless skin. Hold for ten seconds. Wash hands. 

o The NICOTROL@ Patch should be worn during awake 
hoUrs and removed prior to sleep. 

FOR BEST RESULTS IN QillTIING SMOKING 
1. Firmly commit to quitting smoking. 
2 Use enclosed support materials. 
3' Use the NICOTROL@ Patches for six weeks. 
4: Stop usingNICOTROL@ Patches at the end of week six. If 

you still feel the need for NICOTROL@ Patches talk to 
your doctor. 

WARNINGS . 
o Keep this and all medication out of reach of children and 

pets. Even used patches have enough nicotine to poison 
children and pets. Be sure to fold sticky ends together and 
throwaway out of reach of children and pets. In case of 
accidental overdose, seek professional assistance or con-
tact a poison control center immediately. . 

o Nicotine can increase your· baby's heart rate. First try to 
stop smoking without the nicotine patch. As with any 
drug, if you are pregnant or nursing a baby, seek the ad· 
vice of a health professional before using this product, 

o Do not smoke even when you are not wearing the patch. 
The nicotine in your skin will still be entering your blood· 
stream for several hours after you take the patch off. 

o If you forget to remove the patch at bedtime you may have 
vivid dreams or other sleep disruptions. . 

Do Not Use if You: 
• Continue to smoke, chew tobacco, use snuff, or use a nico-

tine gum or other nicotine containing products. 
Ask Your Doctor Before Use if You: 
• Are under 18 years of age. 
o Have heart disease, recent heart attack or irregular heart· 

beat. Nicotine can increase your heart rate. 
I Have high blood pressure not controlled with medication. 

Nicotine can increase blood pressure. 
o Take prescription medicine for depression or asthma. 

Your prescription dose may need to be adjusted. 
o Are allergic to adhesive tape or have skin problems, be­

cause you are more likely to get rashes. 
Stop Use and See Your Doctor if You Have: 
o Skin redness caused by the patch that does not go away 

after four days, or if your skin swells or you get a rash. 
o Irregular heartbeat or palpitations. . 
• Symptoms of nicotine overdose such as nausea, vomiting, 

dizziness, weakness and rapid heartbeat. 

INACTIVE INGREDIENTS 
Polyisobutylenes, polybutene non·woven polyester, pig· 
mented alumin!zed and clear polyesters. 

HOW SUPPUED ' 
Stsrter Kit-7 patches, Refill Kit-7 and 14 patches. DO NOT 
USE IF POUCH IS DAMAGED OR OPEN. Do not Store 
above 86'F (3<rC) 
I Not for sale to those· under 1B years of age 
o Proof of age required. 

Age Group 0-3 mos 

Weight(lbs) 6-11lb 

PEDIACARE® Infants' % dropper 
Dropa Decongestant' (0.4 mt) 
PEDIACARE® Infants' % dropper 
Drops Decongestant (0.4 mt) 
Plus Cough' 
PEDIACARE® Cough-Cold Liquid" 
and Chewable Tablets" 
PEDIACARE@ NightRest 
Liquid" 

4-11 mOS 

12-171b 

1 dropPer 
(0.8 ml) 

1 dropper 
(0.8mt) 

• Not for sale in vending machines or from any source 
where proof of age cannot be verifi~d. 

Shown in Product Identification Guide, page 322 

PEDIACARE® Cough.Cold Liquid 
and Chewable Tablets 
PEDIACARE@ NightRest 
Cough.Cold liquid 
PEDIACARE@ Infants' Drops 
Decongestant 
PEDIACARE® Infants' Drops 
Decongestant Plus Cough 

DESCRIPTION 

OTC 

Each 5 ml of PEOIACARE@ Cough.cold Liquid contains 
pseudoephedrine hydrochloride 15 mg, chlorpheniramine 
maleate 1 mg and dextromethorphan hydrobromide 5 mg. 
Each PEDIACARE@ Cough-Cold Chewable Tablet contains 
pseudoephedrine hydrochloride 15 mg, chlorpheniramine 
maleate 1 mg and dextromethorphan hydrobromide 5 mg. 
Each 0.8 ml oral dropper of PEDIACARE@ Infants'Drops 
Decongestant contains pseudoephedrine hydrochloride 7.5 
mg. Each 0.8 oral dropper of PEDIACARE® Infants'Drops 
Decongestant Plus Cough contains pseUdoephedrine hydro­
chloride 7.5 mg' and dextromethorphan hydrobromide 2.5 
mg. PEDIACARE@ NightRest Cough·Cold Liquid contains 
pseudoephedrine hydrochloride 15 mg, chlorpheniramine 
maleate 1 mg and dextromethorphan hydrobromide 7.5 mg 
per 5 mt. PEDIACARE@ Cough·Cold Liquid and NightRest 
Cough.Cold Liquid are stable, cherry flavored and red in 
color. PEDIACARE@ Infants'Drops are fruit flavored alco­
hol free and red in color. PEDIACARE@ Infants'Drops De­
congestant Plus Cough are cherry flavored, alcohol free and 
clear, non'Staining in color. PEOIACARE@ Cough.Cold 
Chewable Tablets are fruit flavored and pink in color. 

ACTIONS 
PEOIACARE Products are available in four different for· 
mulas, allowing you to select the ideal product to temporar· 
ily relieve the patient's symptoms. PEOIACARE@ Cough. 
Cold Liquid and Chewable Tablets contain an antihistamine, 
chlorpheniramine maleate, a nasal decongestant, .pseudoe­
phedrine HCI and a cough suppressant, dextromethorphan 
hydrobromide, to provide temporary relief of nasal conges· 
tion, runny nose, sneezing and coughing due to the Common 
cold, hay fever or other upper respiratory allergies . 
PEOIACARE@ NightRest Cough.Cold Liquid contains a 
decongestant, pseudoephedrine hydrochloride, an antihista· 
mine, chlorpheniramine maleate, and a cough suppressant, 
dextromethorphan hydrobromide, to provide temporary 
relief of coughs. nasal congestion, runny nose and sneezing 
due to the common cold hayfever or other upper respiratory 
allergies. PEDIACARE@ NightRest may be used day or 
night to relieve cough and cold symptoms. PEDIACARE@ 
Infants'Drops Oecongestant contain a decongestant, pseu· 
doephedrine hydrochloride, to provide temporary relief of 
nasal congestion due to the common cold, hay fever or 
other upper respiratory allergies. PEDIACARE@ Infants' 
Drops DeCongestant Plus Cough contain a decongestant, 
pseudoephedrine hydrochloride, and a cough suppressant, 
dextromethorphan hydrobromide to provide temporary re­
lief of nasal congestion and coughing due to common cold, 
hay fever or other upper respiratory allergies. . 

PROFESSIONAL DOSAGE 
A caljbrateddOsage cup is provided for accurate dosing of the 
PEDIACARE Liquid formulas. A calibrated oral dropper is 
provided for accurate dosing of PEDIACARE@ Infants' 
Drops. All doses of PEDIACARE@ Cough.cold Liquid and 

- Chewable Tablets, as well as PEDIACARE@ Infants'Drops 
may be repeated every 4-6 hours, not to exceed 4 doses in 24 
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hours. PEOIACARE@ NightRest Liquid may be repeated 
every 6-8 hrs, not to exceed 4 doses in 24 hours. 
[See table below.] 

WARNINGS 

DO NOT USE IF CARTON IS OPENED, OR IF PRINTED 
PLASTIC BOTTLE WRAP OR FOIL INNER SEAL IS BRO­
KEN. KEEP THIS AND ALL MEDICATION OUT OF THE 
REACH OF CHILDREN. IN CASE OF ACCIDENTAL 
OVERDOSAGE, CONTACT A PHYSICIAN OR POISON 
CONTROL CENTER IMMEDIATELY. 
The follOwing information appears on the appropriate pack· 
age labels: 
PEDIACARE@ Cough.cold Chewable Tablets: 
PHENYLKETONURICS: CONTAINS PHENYLALANINE 
6MG PER TABLET. 
PEDIACARE@ Cough.cold Liquid and Chewable Tablets, 
Night Rest Cough·Cold Liquid: Do not exceed recom: 
mended dosage. If nervousness, dizziness or sleeplessness 
occur, discontinue use and consult a doctor. If symptoms do 
not improve within 7 days or are accompanied by fever, con. 
suit a doctor. A persistent cough may be a sign of a serious 
condition. If cough persists for more than one week, tends to 
recur or is accompanied by fever, rash, or persistent head. 
ache, consult a doctor. Do not give this product for persistent 
or chronic cough such as occurs with asthma or if cough is 
accompanied by excessive phlegm (mucus) unless directed by 
a doctor. May cause excitability especially in children. May 
cause drowsiness. Sedatives and tranquilizers may increase 
the drowsiness effect. Do not give this product to children 
who are taking sedatives or tranqUilizers without first con· 
suiting the child's doctor. Do not give this product to children 
who have a breathing problem such as chronic bronchitis, or 
w~o h~ve glaucoma, heart disease, high blood pressure, thy· 
rOld dISease or diabetes, without first consulting the child's 
doctor. 
PEDIACARE@ Infants' Drops Decongestant: Do not ex· 
ceed the recommended dosage. If nervousness, dizziness or 
sleeplessness occur discontinue use and consult a doctor. If 
symptoms do not improve within 7 days or are accompanied 
by fever, consult a physician. Do not give this product to a 
child who has heart disease, high blood pressure, thyroid 
disease or diabetes unless directed by a doctor. Take by 
mouth only. Not for nasal use. 
PEOIACARE@ Infants'Drops Decongestant Plus 
Cough: Do not exceed recommended dosage. If nervous­
ness, dizziness, or sleeplessness occur. discontinue use and 
consult a doctor. If symptoms do not improve within 7 days 
or are accompanied by fever, consult a doctor. A persistent 
cough may be a sign of a serious condition. If cough persists 
for·mQre than one week, tends to recur or is accompanied by 
fever, rash, or persistent headache, consult a doCtor. Do not 
give this product for persistent or chronic cough such as oc· 
curs with asthma or if cough is accompanied by excessive 
phlegm (mucus) unless directed by a doctor. Do not give this 
product to a child who has heart disease, high blood pressure, 
thyroid disease or diabetes unless directed by a doctor. Take 
by mouth only. Not for nasal use. 

DRUG INTERACTION PRECAUTION 
-Do not give this product to a child who is taking a prescrip­
tion monoamine oxidase inhibitor (MAO!) (certain drugs for 
depression, psychiatric or emotional conditions), or for 2 
weeks after stopping the MAO! drug. If you are uncertain 
whether your child's prescription drug contains ari MAOI, 
consult a health professional before giving this product. 

INACTIVE INGREDIENTS 

PEDIACARE@ Cough.Cold Liquid: Citric acid, corn syrup, 
flavors, glycerin, propylene glycol, sodium benzoate, sodium 
carboxymethylcellulose, sorbitol, purified water and Red 
#40. 
PEDIACARE@ NightRest Cough·Cold Liquid: Citric acid, 
corn syrup, flavors, glycerin, propylene glycol, sodium benzo. 

12-23 mos 2-3yrs 4-6yrs 6-8~ 9-10 yrs 11 yrs Dosage 

1S-231b 24-115 lb 36-471b 41>-591b 6O-71lb 72-951b 

- 1 '12 droppers 2 droppers 
(1.2 mt) (1.6 mt) q4-6h 

.1'/2 droppers 2 droppers 
(1.2mt) (1.6mt) q4-6h 

1 % tsp 2% tsp 1 tsp 2 tsp 3 tsp q4-6h 
1 tab 1't,; tabs 2 tabs 2't,; tabs 3 tabs q4-6h 
1 tsp 1'6 tsp 2 tsp 2'6 tsp 3 tsp q6-8h 

, Administer to children under 2 years ouly on the advice. of a physician. 
" Administer to children under 6 years only on the advice: of a physician. 

Continued on next page 

ConsuH 1997 supplements and future editions for revisions 
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prescription."''' c,: 
tEFRIGERATED. 
USED PORTION. 
de, page 334-'" ' 

ft c-CHs 

-OH 

corliC<llrteroid administration affects the risk of 
a disseminated infection is not known. The con­
the underlying disease and/or prior corticoste­

to the risk is also not known. If exposed to 
:enl)()X" Pl'op~,ylllOOs with varicella zoster immune globu­

indicated. If exposed to measles, prophy­
intramuscular immunoglobulin (lG) may' 

uea""'. \",ee H,~ w .. " .. ...t;,,~ package inserts for complete 
p"">SCribirlg information). If chickenpox devel­

antiviral agents may be considered. 

therapy should be administered with caution in pa-
severe ulcerative disease because these patients 

to perforation of the bowel wall. Where sur­
it is hazardous to wait more than a few 

a satisfactory response to medical treatment. Gen­
IrOO.uti:ons; cornm,m to all cortiC<llrteroid therapy should 

during treatment with CORTIFOAM. These 
gradual withdrawal of therapy to allow for poosible 
insufficiency and awareness to possible growth sup­
in children. Patients should be kept Qllder, close 

for, as with all drugs, rare individuals may react 
under certain conditions. If severe reactions or 

steroids should be discontinued imme-
app'roprial;e measures instituted. Do not employ 

or early postoperative period followir<g ileorec-

one applicatorful once or twice daily for two or 
every second day thereafter, administered 

patient direction package with the applicator 
to use the ae~l container and applicator. 

response usually occurs within five to seven 
by a decrease in symptoms. Symptomatic im­
ulcerative proctitis should not be used as the 
for evaluatirlg efficacy. Sigmoidoscopy is also 
, to judge dosage adjustment; duration of 

of improvement. 
USE 

container vigorously before use. Hold con­
insert into the opening of the tip of the 
applicator plunger is drawn all the way 

must be held upright to obtain proper flow of 
2) To fill, press down slowly on container cap. 
reaches fill line in the applicator, it is ready for 

aerosol container should never be inserted 
3) Remove applicator from container. 

remain on the applicator tip. Hold appli­
and gently insert tip into the anus. With ap-

place, push plunger in order to expel foam, then 
'''PF'IlC8,tor. (Applicator parts should be pulled 

cleanir<g with warm water.) 

0021-0695-20) is supplied in an aerosol 
a special rectaJ applicator. Each applicator 

900 mg of foam containing approxi­
of hydrocortisone as 90 mg of hydrocortisone 

container will deliver a minimum'of 14 

at controlled room temperature 1S"-30"C 

DEPONIT@ 
[de'p'wut] 
(nitroglycerin tranedermal delivery system) 

DESCRIPTION 
Nitroglycerin is 1,2,3-propanetriol trinitrate, an organic 
nitrate whose structural formula is: 

~. 
HCONO. 
I 

tt,CONO. 

and whose molecular weight is 227.09. The organic nitrates ' 
are vasodilators, active on both arteries and veins. 
The Deponit@ transdermal system is a flat uiut designed to 
provide continuous controlled release of nitroglycerin: 
throllgb intact skin. The'rate of release of nitroglyCerin is 
linearly dependent upon the area of the applied system; each 
em2 of applied system delivers approximately O.oI3 ing of 
nitroglycerin per hour. Thus; the 16 cm2 and 32 cm2 systems 
deliver approximately 0.2 and 0.4 mg of nitroglycerin per 
hour, respectively. The remainder of the nitroglycerin in 
each system serves as a reservoir and is not delivered in nor­
ma! use. After 12 hours, for example, each system has deliv­
ered 15% of its original content of nitroglycerin. Deponit 
contains nitroglycerin in a matrix composed of lactoSe, pia&­
ticizer, medical adhesive, polyisobutylene and aluminized 
plastic for controlled release of the active agent throllgb 
the skin into the systemic circuIation. The 16 cm2 and 
32 cm2 systems contsib 16 mg and 32 mg of nitroglycerin, 
respectively. ' 
The Deponit system is approximately ().3 mm thick, insolu­
ble in water, and, ail illustrated below, consists of two main 
elements: 
1. A fleXible, flesh-colored waterproof covering foil. 
2., A multilayered adhesive film that constitutes simulta­

neously the drug reservoir and the release-control system. 

___._iiiiiiiiiiiii" E'i-' ==--~ctug~~1he 

-:eo === A.I spec:iaI.,... ...... 

The system is protected by an aluminum. foil which has a 
patented ~ped opening to facilitate its removal prior to 
1ise'ofthe system.,Prior to use, the protective foil is removed 
froin the adhesive sUrface. ' , 

CLINICAL PHARMACOLOGY 
The principal pharniacological action of nitroglycerin is re­
laxation of v8sCular smooth muscle ,and consequent dilata­
tion of peripheral arteries and veins, especially the latter. 
Dilatation of the veins promotes peripheral pooling of blood 
and d~ venous return to the heart, thereby reducing 
left ventriCular end-diastOlic pressure and pulinonary capil­
lary wedge pressure (preload). Arteriolar relaxation reduces 
systemic vaaciIlar resistance, systolic arterial pi'essure, and' 
mean arterial pi'essure (afterlOad). Dilatation of the Coro­
nary arteries also occurs. The relative importance of preload 
reduction, afterload, reduction and coronarY dilatation re­
mains undefined. Dosing regimens for most chroniCaIly used 
drugs are designed to provide plasma concentrations that 
are Continuously greater than a minimally effective concen; 
trationcThis strategy is inappropriate' for organic nitrates. 
Several weIl-controlled cIinical trials have used exercise 
testing to assess the anti-anginal efficacy of continuously­
delivered nitrates. In the ,large majority of these trials, ac­
tive agents were indistir<guishable from placebo after 24 
hours (or less) of continuous therapy. Attempts to overcOme 
nitrate tolerance by dose eScalation, even to doses far in ex­
cess of those used acutely, hav,e consistently failed. Only af­
ter nitrates have been absent from the body for several houri! 
has their antianginal efficacy been restored. , 
PharmaCOkinetics: The volume of distribution of nitroglyc­
erin is about 3 L/kg, and nitroglycerin is clearedfrom.,~ 
volume at extremely rapid rates, with a' resulting serum 
half-life of about 3 minutes. The observed clearance rates 
(close to lLlkgimin) greatly exceed hepatic blood flow; 
known sites of eXtrahepatic metabolism include red blood 
cells and vascular walls. The fIrSt products in the metabo­
lism of nitroglycerin are inorganic nitrate and the l,2-and 
1,3-dinitroglycerols. The dinitrates are less effective vasodi­
lators than nitroglycerin, but they are longer-lived in the 
serum, and their net contribution to the overall effect of 
chronic nitroglycerin regimens is not known. The diniirates 
are further metaboli2ed to (non-vasoactive) mononitrates 
and, ultimately, to glycerol and carbon dioxide. To avoid 
development of tolerance to nitroglycerin, drug-free inter­
vals of 10-12 hours are,known to be sufficient; shorter inter­
vaIs have not been wellatudied. In one weII-controlled clini­
cal trial, subjects receiving nitroglycerin appeared to exhibit 
a rebound or withdrawal effect, so that their exercise toler­
ance at the end of the daily drug-free interval was less than 

PRODUCT INFORMATION/2541 

that exhibited by the parallel group receiving In 
healthy volunteers, steady-state plasma concentrations of 
nitroglycerin are reached by about two hours after applica­
tion of a patch and are maintained for the duration of wear­
irIg the system (observations have been limited to 24 hours). 
Upon removal of the patch, the plasma concentration 
declines with a haIf-life of about an hour. 
Clinical trials: Regimens in which nitroglycerin patches 
were worn for 12 hours daily have been studied in well-con­
trolled trials up to 4 weeks in duration. Starting about 2 
hours after application and continuing until 10-12 hours 
after application, 'patches that deliver at least 0.4 mg of ni­
troglycerin per hour have consistently demonstrated greater 
anti-anginaI activity than placebo. Lower-dose patches have 
not been as well studied, but in one large, well-controlled 
trial in which higher-dose patches were also studied, patches 
delivering 0.2 mg/hr had significantly less anti-anginal ac­
tivity than placebo~ It is reasonable to believe that the rate of 

, nitroglycerin absorption from patches may vary with the site 
of application, but this relationship has not been adequately 
studioo. The onset of action of transdermaI nitroglycerin is 
not sufficiently rapid for this product to be useful in abortirlg 
an acute anginal episode. 

INDICATIONS AND USAGE 
TransdermaI nitroglycerin is indicated for the prevention of 
angina pectoris due to coronary artery disease. The onset of 
action of transdermaI nitroglycerin is not sufficiently rapid 
for this product to be useful in aborting an acute attack. 

CONTRAINDICATIONS 
Allergic reactions to organic nitrates are extremely rare, but 
they do occur. Nitroglycerin is contraindicated in patients 
who are allergic to it. Allergy to the adhesives used in nitro­
glycerin Patches has also been reported, and it similarly 
constitutes a contraindication to the use of this product. 

WARNINGS 
The benefits of transdermal nitroglycerin in patients with 
acute myocardial infaretion or congestive heart failure have 
not been 'established. If one elects to use nitroglycerin in 
these conditions, careful clinical or hemodynamic monitor­
irIg must be used to avoid the hazards of hypotension and 
tachycardia. A cardioverter/defibriI1ator should not be dis­
charged through a paddle electrode that overlies a Deponit 
patch. The arcing that may be seen in this situation is harm­
less in itself, but it may be associated with local current con­
centration that can cause damage to the paddies and burns 
to the patient. 

PRECAUTIONS 
General: 
Severe hypotension, particularly with upright posture, may 
occur wi~, even small doses of nitroglycerin. This drug 
should therefore be used with caution in patients who may 
be volume depleted or who, for whatever reaSon, are already 
hypotensive. Hypotension induced by nitroglycerin may be 
accompanied by paradoxical bradycardia and increased an­
gina pectoris. Nitrate therapy may aggravate the angina 
caused by hypertrophic cardiomyopathy. As tolerance to 
other forms of nitroglycerin develops, the effect of sublingual 
nitroglycerin, on exercise tolerance, although still observ­
able, is Somewhat blunted. In industrial workers who have 
had long-term exposure to unknown (presumably high) doses 
of organic nitrates, tolerance clearly occurs, Chest pain, 
acute myocardiaI,infaretion, and even sudden death have 
occurred during tempOrary withdrawal of nitrates from 
these workers, demonstratirlg the existence of true physical 
dePendence. Several clinical trials in patients with angina 
pectoris have evaluated nitroglycerin regimens which incor­
porated a 10-12 hour nitrate-free interval, In some of these 
trials, an increase in the frequency of anginal attacks during 
the nitrate-free interval was observed in a small number of 
patients. In one trial, patients demonstrated decreased exer­
cise tolerance at the end of the nitrate-free interval. Hemo­
dynamic rebound has been observed only rarely; on the other 
hand, few studies were so designed that rebound, if it had 
occurred, would have been detected. The importance of these 
observations to the routine, clinical use of transdermal nitro­
glycerin is unknown. 
Information for Patients: 
Daily headaches sometimes accompany treatment with ni­
troglycerin. Inpatients who get these headaches, -the head­
aches may be a marker of the activity of the drug. Patients 
should resist t\le temptation to avoid headaches by altering 
the schedule of their treatment with nitroglycerin, since loss 
of headache may be associated with simultaneous loss of 
antianginal efficacy. Treatment with nitroglycerin may be 
associated with lightheadedness on standing, especially just 
after rising from a recumbent or seated position. This effect 
may be more frequent in patients who have also consumed 
alcohol. After normal use, there is enough residual nitroglyc­
erin in discarded patches that they are a potential hazard to 
,children, and pets. A patient leaflet is supplied with the 
systems. 

Continued on next page 
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Schwarz Pharma. Inc.-Cont. 

Nitroglycerin Transdennal 
Rated Release in vivo 

0.2 mg/hr 

0.4 mg/hr 

"Institutional Package 

Drug Int.!ractions: 

Total Nitroglycerin 
in System 

16 mg 

32mg 

The vasodilating effects of nitroglycerin may be additive 
with those of other vaaodllators. Alcohol, in particular, haa 
been found to exhibit additive effects of this variety. 
Carcinogenesis, Mutagenesis, Impaimumt of Ferlility: 
Studies to evaluate the carcinogenic or mutagenic potential 
of nitroglycerin have not been perfonned. Nitroglycerin's 
effect upon reproductive capacity is similarly unknown. 
Pregnancy -Pregnancy Category C: 
Animal reproduction studies have not been conducted with 
nitroglycerin. It is also not known whether nitroglycerin can 
cause fetal harm when administered to a pregnant woman or 
whether it can affect reproduction capacity. Nitroglycerin 
should be given to a pregnant woman only if clearly needed. 
Nursing Mothers: 
It is not known whether nitroglycerin is excreted in human 
milk. Because many drugs are excreted in human milk, cau­
tion should be exercised when nitroglycerin is administered 
to a nursing woman. ' 
Pediatric use: 
SiUety and effectiveness in pediatric patients have not been 
established, 

ADVERSE REACTIONS 
Adverse reactions to nitroglycerin are generally dose-re­
lated, and almost all of these reactions are the result ofnitl'()o 
glycerin's activity as a vasodilator. Headache, which may be 
severe, is the most commonly reported side effect. Headache 
may be recurrent with each daily dose, especially at higher 
doses. Transient episodes of lightheadedness, occasionally 
related to blood preasure changes, may also occur. Hypoten­
sion occurs infrequently, but in some patients it may be se­
vere enough to warrant discontinuation of therapy. Syncope, 
crescendo angina, and rebound hypertension have been re­
ported but are uncommon. 
Allergic reactions to nitroglycerin are also uncommon, and 
the great majority of those reported have been cases of con­
tact dennatitis or fixed drug eruptions in patients receiving 
nitroglycerin in ointments or patches. There have been a few 
reports of genuine anaphylactoid reactions, and these reac­
tions can probably occur in patients receiving nitroglycerin 

, by any route. 
Extremely rarely, ordinary doses of organic nitrates have 
caused methemoglobinemia in nonnal-seeming patients; 
for further discUssion of its diagnosis and treatment see 
OVERDOSAGE. 
Application-site irritation may occur but is rarely severe. 
In two placeoo.controUed trials of intermittent therapy with 
nitroglycerin patches at 0.2 to 0.8 mg/hr, the most frequent 
adverse reactions among 307 subjects were as follows: ' 

headache 
lightheadedness 
hypotension and/or syncope 
increased angina 

OVERDOSAGE: 
Hemodyoomic Effects: , 

placebo patch 
18% 63% 

4% 6% 
0% 4% 
2% 2% 

'The ill effects of nitroglycerin overdose are generally the 
results of nitroglycerin's capacity to induce vasodilatation, 
venous pooling, reduced cardiac output, and hypotension. 
These hemodynamic changes may have protean manifesta­
tions, including increased intracranial pressure, with any or 
all of persistent throbbing headache, confusion, and moder­
ate fever, vertigo; palpitations; visual disturbances; nausea 
and vomiting (possibly with colic and even bloody diarrhea); 
syncope (especially in the upright posture); air hunger and 
dyspnea, later followed by reduced ventilatory effort; diapho­
resis, with the skin either flushed or cold and clammy; heart 
block and bradycardia~ paralysis; Coma; sei2ures; and death. 
'Laboratory detenninations of serum levels of nitroglycerin 
and its metabolites are not widely available, and such deter­
minations have, in any event, no established role in the man­
agement of nitroglycerin overdose. No data are available to 
suggest physiological maneuvers (e.g. maneuvers to change 
the pH of the urine) that might accelerate elimination of 
nitroglycerin and its active metabolites. Similarly, it is not 
known which-if any-of these substances can usefully be 
removed from the body by hemodialysis. No specific antago­
nist to the vasodilator effects of nitroglycerin is known, and 
no intervention has been subject to controlled study as a 
therapy of nitroglycerin overdose. Because the hypotension 
associated with nitroglycerin overdose is the result of 

System 
Size 

16 cm2 

Carton 
Size 

30 
30" 

100" 
30 
30" 

100" , 

NDC 

,0091-4195-01 
0091-4195-31 
0091-4195-11 
0091-4196-01 
0091-4196-31 
0091-4196-11 

venodilatation and arterial hypovolemia, prudent therapy in 
'this situation should be directed toward increase in central 
flnid volinne. Passive elevation of the patient'siege may be 
sufficient, but intravenous infusion of nonnal aaline or simi­
lar fluid may also be necessary. The use of epinephrine or 
other arterial vasoconstrictors, in this setting is likely to do 
more harm than good. In patients with renal disease or con­
gestive heart failure, therapy resulting in, central volume 
expansion is not without hazard. Treatment of nitroglycerin 
overdose in these patients may be subtle and difficult, and 
invasive monitoring may be required. 
Methemoglobinemia: 
Nitrate ions liberated during metabolism of nitroglycerin 
can oxidi2e hemoglobin into methemoglobin. Even in pa­
tients totally without cytochrome bs reductase activity, how­
ever, and even assuming that the nitrate moieties of nitl'()o 
glycerin are quantitatively applied to oxidation of hemoglo­
bin, about 1 mg/kg ofilitroglycerin should be required before 
any of these patients manifests cliJiically significant (:<: 10%) 
methemoglobinemia. In patients with nonnal reductase 
function, significant production of methemoglobin should 
require even larger doses of nitroglycerin. In one study in 
which 36 patients received 2-4 weeks of continuous nitro­
glycerin therapy at 3.1 to,,4.4 mg/hr, ,the average methemo­
globin level measured was 0.2%; this was Cl/lDparable to that 
observed in parallel patients who received placebo. Notwith­
standing these observations, there are case reports of signifi­
cant methemoglobinemia in association with moderate over­
doses of organic nitrates.. None of the affected patients had 
been thought to be unusually susceptible. Methemoglobin 
levels are avai1able from most clinical laboratories. The diag­
nosis should be suspected in patients who exhibit signs of 
impaired oxygen delivery despite adequate cardiac output 
and adequate arterial p02' Classically, methemoglobinemic 
blood is described as chocolate brown, without color change 
on exposure to air, When methemoglobinemia is diagnosed, 
the treatment of choice is methylene blue, 1-2 mg/kg intra­
venously. 

DOSAGE AND ADMINISTRATION 
The suggesttliJ starting dose is between 0.2 mg/hr and 0.4 
mg/hr. Doses between 0.4 mg/hr and 0.8 mg/hr have shown 
continued effectiveness for 10-12liilurs daily for at least one 
month (the longest period studied) of intennittent adminis­
tration. Although the minimum uitrate-free interval haa not 
been dermed, data show that,a nitrate-free interval of 10-12 
hrs is sufficient (see CLINICAL PHARMACOLOGY). Thus, 
an appropriate dosing schedule for nitroglycerin patches 
would include a daily patch-on period of 12-14 hours and a 
daily patch-off period of 10-12 hours. Although some well 
controlled' clinical trials using exer~ise tolerance testing 
have shown maintenance of effectiveness when patches are 
worn continuously, the large majority of such controlled 
trials have shown the development of tolerance (i.e., com­
plete loss of effect) within the first 24 hours after therapy 
was initiated. Dose adjustment, even to levels much higher 
than generally used, did not restore ef!icacy. 

HOW SUPPLIED 
Deponit® (nitroglycerin transdennal delivery system) is 
packaged in cartons containing unit doses of flesh-rolored 
systems on aluminum backings. See table below. 
[See table above.] 
Store at room temperature not above 25' C (77" F). Do not 
refrigerate. 
CAUTION: Federal law prohibits dispensing without pre­
scription. 

Shown in Product Identification Guide, Pace 334 

DILATRATE®-SR 
[dr/la-trot ], 
(i.osorbide dinitrate) 
Sustained Release Capsules 
40mg 

DESCRIPTION 
Isosorbide dinitrate aSDN) is 1,4:3,&<Iianhydl'()oI).glucitol 
2,5 dinitrate, an organic n\trate whOSe structural fonnula is 
[See chemical structure at top of next column.] 
and whose molecular weight is 236.14. The organic nitrates 
are vasodilators, active on both arteries and veins. Each Dila­
trate-sR sustained release capsule contains 40 mg of isosor-

bide dinitrate, in a microdialysis delivery system that 
the active drag to be released over an extended 
capsule also contains ethylcellulose, lactose, 
glaze, starch, sucrose and talc. The capsule 
D&C Red 33, D&C Yellow 10, gelatin and titanium 

CLINICAL PHARMACOLOGY 
The principal pharmacOlogical action of 
is relaxation of vascular smooth muscle 
tation of peripheral arteries and 
Dilatation of the veins ,promotes 
and decreases venous return to 
left ventricular end'()iastolic pressure 
laty wedge pressure (preload). Arteriolar 
systeniic vascular resistance, systolic 
mean arterial preasure (afterlosd). 
nary arteries also Occurs. The relative imlPOI"tance 
reduction, afterload reduction, and coronary 
mains undefined. 
Dosing regimens for most cIUOnically used drugs 
signed to provide plasma concentrations that are 
ously greater thf\D a minimaIly effective co •• celitn.ti([i 
strategy is, inappropriate for organic 
controlled clinical trials have used 
the antiangiDai efficacy of contiDllow!1y .. ~eliven!d 
In the large majority of these trials, active 
more effective th8ll placebo after 24 hours (or 
uous therapy. Attempts to overcome 
dose escalation, even to doses far in excess 
acutely, have, consistently failed. Ouly after 
been absentfrom the body for several 
gina! efficacy been restored. 
Phannacokinetics:' The kinetics of 
dinitrate, from Dilatrate-sR snstained release 
not been well studied. Studies of imnoedia!A!-re,le 
tions oflSDN have found highly variable 
to 90%), with extensive first-pass m~=~: 
Most such studies have observed p 
bioavailability during chronic 
whether similar increases in bioavatilal~ility 
the course of chronic therapy with lJiJ,atrilte-~R, 
release capsules. 
Once absorbed, the distribution volume of 
trate is 2-4 L/kg and this volume is cleared 
L/min, so ISDN's half-life in serum is 
the clearance exceeds hepatic blood flow, 
hepatic metabolism must also occur. 
primarlly by denitration to the 2-mononitrate 
and the (). mononitrate (75 to 85%). , 
Both metabolites have biological activity, 
mononitrate. With an overall half-life of 
5-mononitrate is cleared from the 
isosorbide; glucuronidation to the 5-m.on(>Ditl1ltA 
nide; and denitration/hydration to 
trate has been less well studied, but it 
in the same metabolic pathways, with a 
hours. 
The interdosing interval sufficient to avoid, 
ISDN has not been well defined. Studies 
organic nitrate with a very short half-life) ih! 
dosing intervals of 10-12 hours are 
vent or attenuate tolerance. Tln.;n·" ;"tl>,rvals 
ceeded in avoiding tolerance during 
(e.g. 30 mg) of immediate release ISDN 
somewhat longer (at least 14 hours), 
with the longer half-lives of ISDN and 
An interdosing interval sufficient 
Dilatrate-sR haa not been deDloIllltra.ted. 
doSing study, 40 mg -r---_-'~ _o_-fI)iJaIGrat~I~\' 
tered daily at 0800 1400 

regimen, Dilatrate-sR' was ~;~~~~!~ 
from placebo. Thus, the necessary 
cient to avoid tolerance remains 
greater than 18 hours. 
Few well-rontrolled clinical trials of 
been designed to detect rebound or withdl'aw:a1,' 

such trial, however, s~~~~~~~:::.~\~ 
exercise tolerance at the end 
than the parallel group receiving 
magnitude, and clinical significance 
in patients receiving ISDN have not 
Clinical trials: ,In clinical 
sorbide dinitrate has been adrnin:istered 
mens, with total daily doses 
controlled trial 
dose of isosorbide 
effective reductions in eX«ll'Clse-lreIB.reo 

lease caPSl 
"Most cont: 

oral ISDN 
eral weeks 
efficacy fOi 
and regime 
14 hours (e 
1800 hours; 

: day that wa 
, cited above 
demonstra~ 
nitrates, it i 
able daily dt 

is abot 
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Smith Kline Beecham-Cont. 

Weight 

50 mg/kg/Day 
Divided into' 

3 Doses 

50 mg/kg/Day 
Divided into 

4 Doses 

Vol. (mL) Vol.(mL) 
Approxi- needed Approxi· needed 

mate with mate with 
Single dilution Single dilution 
Dose of 225 Dose of 225 

Lbs Kg mg/q8h mg/mL mg/q6h mg/mL 

10 4.5 75mg O.35mL 55.mg 0.25 mL 
20 9.0 150mg 0.70mL 1l0mg 0.50 mL 
30 13.6 225mg 1.oomL 170 nig 0.75 mL 
40 18.1 300mg 1.35mL 225 mg 1.00 mL 
50 22.7 375 mg 1.70 mL 285 mg '1.25 mL 

In children with mild to moderate renal impairment (creati­
nine clearance of70 to 40 mL/min.), 60 percent of the normal 
daily dose given in. equally divided doses every 12 hours 
should be sufficient. In patients with moderate impairment· 
(creatinine clearance of 40 to 20 mL/min.), 25 percent of the . 
normal daily d""" given in equally divided doses evel)' 12 
hours should be adequate. Children with severe renal im, 
pairment (creatinine clearance of 20 to 5 mL/min.) may be 
given 10 percent of the normal daily dose every 24 hours. All 
dosage recomn:tendations apply after an initial loading dose. 

· RECONSTITUTION 
Preparation of Parenteral Solution 
Parenteral drug products s!lOuld be SHAKEN WELL when 
reconstituted, and inspected visually for particulate matter 
prior to administration. If particulate matter is evident in 
reconstituted fluids, the drug solutions should be discarded. 
When reconstituted or diluted according to the instructions 
below, Ancef (sterile cefazolin sodium) is stable for 24 hours 
at room temperature or for 10 days if stored under refrigera­
tion (5'C or 41'FJ. Reconstituted solutions may range in color 
from pale yellow to yellow without a change in potency. 
Single-Dose Vials 
FodM. injection, I.V. direct (bolus) injection or LV. infu­
sion, reconstitute with Sterile Water for Injection according 
to the following table. SHAKE. WELL. 

Approximate 
Vial Amount of Approximate Available 
Size Diluent Concentration Volume 

500 mg' 2.0mL 225 mg/mL 2.2 mL 
1 gram 2.5mL 330 mg/mL 3.0 mL 

Pharmacy Bulk Vials 
Add Sterile Water for Injection, Bacteriostatic Water for 
Injection or Sodium Chloride Injection according to the table 
below. SHAKE WELL. 

Approximate 
Vial Amount of Approximate Available. 
Size Diluent Concentration Volume 

5 grams 23mL 1 gram/5 mL 26mL 
48mL 1 gram/10 mL 51 mL 

10 grams 45 mL 1 gram/5 mL 51 mL 
96mL 1 gram/l0 mL 102 mL 

"Piggyback" Vials 
Reconstitute with 50 to 100 mL of Sodium Chloride Injection 
or other I.V. solution listed under ADMINISTRATION. 
When adding diluent to vial, allow air to escape by using a 
small vent needle or by pumping the syringe. SHAKE 
WELL. Administer with primary LV. fluids, as a single dose. 
ADMlNISTRATION . 
Intramuscular Administration-Reconstitute vials with 
Sterile Water for Injectioll according to the dilution table 
above .. Shake well until dissolved. Ancef should be injected 
into a large muscle mass. Pain on injection is infrequent 
with Ancef. 
Intravenous Administration-Direct (bolus) injection: Fol­
lowillg reconstitution according to the above table, further 

. dilute vials with approximately 5 mL Sterile Waterfor Injec­
tion, Inject the solution slowly over 3 to 5 minutes, directly 

· or through tubing for patients receiving parenteral fluids 
(see list below). 
Intermittent or continuous infusion: Dilute reconstituted 
Ancef in 50 to 100 mL of one of the fo1l9wing solutions: 

Sodium Chloride Injection, USP 
5% or 10% De~rose Injection, USP 
5% Dextrose in Lactated .Ringer's Injection, USP 
5% Dextrose and 0.9% Sodium Chloride Injection, USP 
5% Dextros,e and 0.45% Sodium Chloride Injection, USP 

. 5% Dextrose and 0.2% Sodium Chloride Injection, USP 
Lactated Ringer's Injection, USP 

. Invert Sugar 5% or 10% in Sterile Wa~r for Injection 

. Ringer's Injection, USP . 
5% Sodium Bicarbonate Injection, USP 

DIRECTIONS FOR USE OF ANCEF ICEFAZOLIN SODIUM. 
INJECTION) GALAXV® CONTAINER IPL 2040 PLASTIC) 
Ancef in Galaxy® Container (pL 2040 Plastic) is to be ad­
ministered either as a continuous or intermittent infusion 
using sterile equipment. 
Storage 
Store in a freezer capable of maintainil1g a temperature of 
-2O'C (-4"F). 
Thawing of Plastic Container 
Thaw frozen container at 25'C or 7T'F or under refrigeration 
(5'C or 41'F). (DO NOT FORCE THAW BY IMMERSION IN 
WATER BATHS OR BY MICROWAVE IRRADIATION.) 
Check for minute leaks by squeezing container fIrmly. If 
leaks are detected, discard solution as sterility may be 
impaired. 
Do not add supplementary medication. 
The container should be visually·inspected. Components of . 
the solution may precipitate in the frozen state and will dis­
solve upon reaching room temperature with little or no agi­
tation. Potency is not affected. Agitate after solution has. 
reached room temperature. If after visual inspection the 
solution remains cloudy or if an insoluble precipitate is noted 
or if any seals or outlet ports are not intact, the container 
should be discarded. 
The thawed solution is stable for 30 days under refrigeration 
(5'C or 41'F) and 48 hours at 25°C or 7T'F. Do not refreeze 
thawed antibiotics. 
Use sterile equipment. It is recommended that· the intrave­
nous administration apparatus be replaced at least once 
every 48 hours. 
CAUTION: Do not use plastic containers in series connec­
tions. Such use could result in air embolism due to residual 
air being drawn from the' primary container before adminis­
tration of the fluid from the secondary container is complete. 
Preparation for administration: 
1. Suspend container from eyelet support. 
2. Remove plastic protector from outlet port at bottom of 

container. 
3. Attach administration set. Refer to complete directions 

accompanying set. 

HOWSUPPUED 
Ancef (sterile cefazolin sodiumkupplied in vials equiva· 
lent to 500 mg or 1 gram of cefazolin; in "Piggyback" Vials 
for intravenous admixture equivalent to 1 gram of cefazolin; 
and in Pharmacy Bulk Vials equivalent to 5 grams or 10' 
grams of cefazolin. 
Ancef (cefazolin sodium injection) as a frozen, iso-osmotic, 
sterile, non pyrogenic solution in plastic containerS-sup­
plied in 50 mL single-dose containers equivalent to 500 mg or 
1 gram of cefazolin. Dextrose Hydrous, USP; has been added 
to the above dosages to adjust osmolality (approximately 2.4 
grams and 2 grams, respectively). Store at or below - 2O'C 
(_4°F). (See DIREcrlONS FOR USE OF ANCEF [CEFAZO­
LIN SODIUM INJEcrION] GALAXY® CONTAINER [PL 
2040 PLASTIC].) 
As with other cephalosporins, Ancef tends to darken' de­
pending on storage conditions; within the stated recommen­
dations, however, product potency is not adversely affected. 
Before reconstitution protect from light and store between 
Wand aooc (59° and 86"F). 

.Ancef supplied as a frozen, iso-osmotic, sterile, nonpyrogenic 
solution in plastic containers is manufactured for Smith­
Kline Beecham Pharmaceuticals by Baxter Healthcare Cor­
poration, DeerfIeld, IL 60015. 
Galaxy is a registered trademark of Baxter International 
Inc. 
Veterans Administration IMilitary IPHS -500 mg/50 mL, 
frozen, 24's, 6505-01·274-9683; 1 gram/50 mL, frozen, 24's, 
6505-01-237-8453 

AF:L50 
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ANDRODERM® € 
[an-dro-denn] 
:restosterone Transdermal System 
Controlled Delivery for Once-Daily Application 

DESCRIPTION 
An.d.roderm (testosterone transdermal system) provides con· 
tinuous delivery of testosterone (the primary endogenous 
androgen) for 24 hours following application to intact, non­
!'Crotal skin (e.g., back, abdomen, thighs, upper arms). 
Each Androdenn system delivers in vivo 2.5 mg of testoste­
rone per day acrOSS skin of average permeability. 
Androdenn has a 7.5 cm2 central drug delivery reservoir 
surrounded by a peripheral adhesive area. The total con­
tact surface area is 37 cm2. Each system contains 
12.2 mg testosterone USP, dissolved in an alcohol'based gel . 
Testosterone USP is a white, or creamy white crystalline 

· InformatiOn will be superseded by supplements and subsequent editions 

'powder or crystals chemically described as. 17/3-hydroxyan· 
drost-4-en-3-<>ne. 

Testosterone 
CtsH2S02 mw 288.43 

The Androdenn system has six components as shown in Fig. 
ure 1. Proceeding from the top toward the surface attached 
to the skin, the system is composed of (1) a transpareDt ethyl. 
ene vinyl acetate copolymer/polyester laminate backing 
ffim, '(2) a drug reservoir of testosterone USP, alcohol USP, 
glycerin USP, glycerol monooleate, and methyl laurate 
gelled with an aCl)'lic acid copolymer, (3) a permeable poly. 
ethylene microporous membrane, and (4) a peripheral layer 
of acrylic adhesive surrounding the central, active drug d .. 
livery area.of the system. Prior to opening ofthe system and 
application to the skin, the central delivery surface of the 
system is sealed with a peelable laminate disc (5) composed of 
it fIve-layer laminate containing polyester/polyesterure­
thane adhesive/aluminum foil/polyesterurethane adhesive! 
polyethylene. The disc is attached to and removed with the 
release liner (6), a silicone-coated polyester mm, which is 
removed before the system can be used. 
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.. ; ;; )j\ ott: • « « « « «~",.;: ;; .-3 
::::::

: ......... n'" i •• ~4 
ffim~4Z:;=iH . , . 

1. Backing Film 3. Microporous Membrane 5. Disc 
2. Drug Reservoir 4. Adhesive 6. Reiease Unor 

Figure 1: System Schematic 

The active ingredient in the system is testosterone. The re­
maining components of the system are pharmacologically 
inactive. 

CLINICAL PHARMACOLOGY 
Aildroderm (testosteronetransdermal system) delivers phys, 
iologic amounts of testosterone producing circulatil1g test0s­
terone concentrations that approximate the normal circa­
'dian rhythm of healthy young men. 
Testosterone 
Androderm (testosterone transdermal system) delivers tes­
tosterone, the primary androgenic hormone. Testosterone is 
responsible for the normal growth and development of the 
male sex organs and for maintenance of secondary sex char­
acteris.tics. These effects include the growth and maturation 
of the prostate, seminal vesicles, penis, and scrotum; develop­
ment of male hair distribution, such as facial, pubic, chest, 
and axillary hair; laryngeal enlargement; voCal cord thick­
ening; and alterations in body musculature and fat distribu­
tion. 
MaIe hypogonadism results from insufficient secretion of 
testosterone and is-characterized by low serum test9slerone 
concentrations. Symptoms associated with male hypogonad­
ism include the following: impotence and decreased sexual 

. desire; fatigue and loss of energy; mood depression; and 
regression of secondary sexual characteristics. 
General Androgen Effects 
Androgens promote retention of nitrogen, sodium, potes­
sium, and phosphorus, and decreased urinary excretion ~f. 
Calcium. Androgens have been reported to increase protem 
anabolism and decrease protein catabolism. Nitrogen bal­
ance is improved only when there is sufficient intake of cs1°­
ries wid protein. 
Androgens are also responsible for the growth spurt orado­
.leseence and for the eventual termination of linear gro~e 
that is brought about by the fusion of the epiphyseal ~)'I,~ 
centers. In·children, exogenous androgens accelerate liJ1!"!' 
. growth. rates but may cause disproportionate adv 
in bone maturation. Use over 1011g periods may res 
sion of the epiphyseal growth centers and termination .', 
growth process. . .' ;,"; 
Androgens bave been reported to stimulate th.~ .. ,J1,r:'1: 
duction of red blood cells by enhancing . erythroJlOI~ 
prOduction. ". ',,' 
During'exogenous administration of androgens, endOl1~t' 
testosterone release is inhibited through feedback inhibt,,,P; . 
of pituitary'LHsecretion. With large doses of ei<ogeno~~ 
drogens, spermatogenesis may also be suppressed th!'i .... e . 
feedback inhibition of pituitary follicle stimulating hQrD1.QD". 
(FSH) secretion. . . . ./;~ 
There is a lack of substantial evidence that ":,,drog~~:;:~ 
effective in accelerating fracture healing or III sho~· 
post..surgical convalescence. . 
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Pharmacokinetics 
Ab$OfPtion 
Following Androdenn application to non-scrotal skin, test0s­
terone is continuously absorbed during the 24-hour dosing 
period. Daily application of 2 systems at approximately 10 
pM results in a serum testosterone concentration profile 
that mimics the normal circadian variation observed in 
beBlthy young men (Fig. 2 below). Maximum concentrations 
occur in the early morning hours with minimum concentra­
tions in the evening (Table 1 below). 
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Figure 2: Mean (SO) steady atate sertim testosterone con· 
centrations during nightly applicatioQ of 2 systems in 29 
bypogonadal male subjects. Area between the dashed lines 
shows the 95% confidence interval for the circadian varia­
tion observed in healthy young men.! System application 
(t=O) at approximately 10 PM. 

Table 1: Steady-state serum testosterone pharmacokinetic 
parameters in hypogonadal men measured during continu­
ous Androderm (testosterone transdermal system) treat. 
ment. 

Psrameter Units n Mean' SD 

c.".. ng/dL 56, 753 . 

C."" ng/dL 56 .498 
Cmin ng/dL 56 246 
T .... hr 56 7.9 

Tl!' min 29 71 
CL L/day 49 1304 

c."..=maximum serum concentration 
C.",,=average serum concentration (AUC/24.hr) 
Cmin=minimum serum concentration 
TIIl8J:=time of maximum serum concentration 
Tl!.=elimination half4ife 
CL=clearance 

276 
169 
120 

2,2 
32 

464 

In a group of 34 hypogonadal men, application of two An­
drrxknn systems to the abdomen, back, thighs, or upper 
arms resulted in average testosterone absorption of 4 to 5 mg 
over 24 hours. The serum testosterone concentration profiles 
during application were similar for these sites (Table 2). Ap­
plications to the chest and shins resulted in greater inter­
i1idividual variability and average 24 hour absorption of 3 to 
'4 mg. 

Table 2: Mean serum testosterone concentrations 
(ng! dL) measured during single-dose applications of 
2 Androdenn systems applied at night to different sites in 
34 hYpogonadal men. ' 

Sainple Abdomen Back Thigh Upper Arm 
Time (hr) Mean SO Mean SO Mean SO Mean SO 

o 90 82 80 74 65 76 81 69 
3 286 201 429 252271201 308 226 
6 476 236 808 250 489 254· 468 245 
'g 570 234 613 214 592 251 584 . 204 

12 575 244 588 233 594 247 527 199 
24 352 .164 403 174 367 161 332 124 

In a steady-state ~udyof 12 hypogoruidal men, nightlyappli­
cation of 1, 2, or 3 Androdenn syStems resulted in increases 
in the mean morning serum· testosterone concentrations. 
These concentrations averaged 424, 584, and 766 ng/ dL with 
the application of 1, 2, and 3 systems, respectively. The mean 
baseline serum testosterone concentration was 76 ng/ dL. 
Normal rBrIge morning serum testosterone concentrations 
.... reached during the first day of dosing. There is no accu­
mulation of testosterone during continuous treatm~"t. 
Di,trlbution 
In serum, testosterone is bound with high affinity to sex hor­
mone binding globulin (SHBG) and with low affinity.to a1bu­
Illin. The albumin bound portion easily' dissociates .lind is 
Presumed to be bioactive. The SHBG-bound portion is not 
considered to be bioactive. The amount of SHBG in serum 
and the tOtal testosterone concentration deterniine the dis­
tribution of bioactive and non-bioitctive androgen. 
Bioactive serum testosterone concentrations (BT) measured 
dllring Androderm (testosterone transdermal system) treat. 

ment paralleled the serum testosterone profile (Figure 2) 
and remained within the normal reference rBrIge. 
Metabolism 
Inactivation of testosterone occurs primarily in the liver. 
Testosterone (T) is metabolized to various 17-keto steroids 
through two different pathways, and the major active me­
tabolites are estradiol (E2) and dihydrotestosterone (DHT). 
DHT binds with greater affinity to SHBG than does testoste­
rone. In reproductive tissues, DHT is further metabolized to 
3-alpha and 3-beta androstanediol. 
In many tissues, the activity of testosterone appears to de­
pend on reduction to DHT, which binds to cytosol receptor 
proteins. The steroid-receptor complex is transported to the 
nucleus, where it initiates transcription events and cellular 
changes related to androgen action. . 
Ouring steady-state pharmacokinetic studies in. hYPo­
gonadal men treated with Androderm, the average DHT:T 
and E2:T ratios were comparable to those in normal men, 
approximately 1:10 and 1:200, respectively. 
Upon removal of the A ndrodenn systems, serum testoste­
rone concentrations decrease with an apparent half-life of 
approximately 70 minutes. Hypogonadal concentrations are 
reached within 24 hours following system removal. 
Androdenn therapy suppresses endogenous testosterone 
secretion via the pituitary/gonadal axis, resulting in a reduc­
tion in baseline serum testosterone concentrations compared 
to the untreated state. 
Excretion 
Approximately 90% of a testosterone dose given intramuscu­
larly is excreted in the urine as glucuronide and sulfate con· 
jugates of testosterone .and its metabolites; about 6% is 
excreted in the feces, mostly in unconjugated form. 
Special Populations 
Geriatric 
No age related effects on testosterone pharmacokinetics 
were observed in clinical trials of Androdenn in men up to 65 
years of age. In a group of 9 elderly testosterone deficient 
men (65-79 years of age, average baseline testosterone level 
184±50 ng/ dL), a single application of 2 Androdenn systems 
to the back resulted in an average testosterone level of 
591±121 ng/dL with a T max of 14.2±4.2 hours. The total 
testosterone delivered over the 24-hour application time was 
3.8±0.6 mg, approximately 20% less than the average 
amount delivered in younger patients. 
Race 
There is insufficient information available from 
Androderm trials to compare testosterone pharmaco­
kinetics in different racial groups. 
Renal I nsuffu:kncy 
There is no experience with use of Androdenn in pati.ents 
with renal insufficiency. 
Hepatic I nsuf{ickncy 
There is no experience with use of Androderm in patients 
with hepatic insufficiency. 
Drug.Drug Interactwns 
See "Precautions" below 
Clinical Studies 
In clinical studies, 93% of patients were treated with two 
Androdenn systems daily, 6% used three systems daily, and 
1 % used one system daily. 
The hormonal effects of Androderm (testosterone transder­
mal system) as a treatment for male hypogonadism were 
demonstrated in four open-label trials that included 94 
hypogonadal men, ages 15 to 65 years. In these trials, An­
drodenn produced average morning serum testosterone con­
centrations within the normal reference range in 92% of 
patients. The mean (SO) serum hormone concentrations and 
percentage of patients who achieVed average concentrations 
within the normal ranges are shown in Table 3 below. 

Table 3: Individual morning serum hormone concentra­
tions (ng/ dL) and percent of pstients with mean concentra­
tions within the normal rBrIge during continuous Androdenn 
treatment (n = 94). 

Normal T BT 
Range (306-1031) (93-420) 

Mean 
SO 
% Normal 
% High 
% Low 

589 
209 
92 
1 
7 

312 
127 
88 
12 
o 

OHT 
(28-85) 

47 
18 
85 
2 

13 

E2 
(0.9-3.6) 

2.7 
1.2 

77 
22 
'1 

A physiological suppression of the pituitary/gonadal axis 
occurs during continuous Androdenn treatment leading to 
reduced serum LH concentrations. In clinical trials, 10 of 21 
(48%) of men with primary (hypergonadotropic) hypogonad­
ism achieved normal range LH concentrations within 6 to 12 
months of treatment. LH concentrations may remain ele­
vated in some patients despite serum testosterone concentra­
tions within the normal range. 
Twenty-nine patients, previously treated with testosterone, 
completed 12 months of Androdenn treatment. Following an 
8-week androgen withdrawal period, Androdenn treatment 
produced positive effects on fatigue, mood and sexual func­
tion. The percent of patients complalning of fatigue de-
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creased from 79% to 10% during treatment (p < 0.001). The 
avenige patient depression SCOre (Beck Depression Inven­
tory) decreased from 6.9 to 3.9 (p<0.001). Nocturnal penile 
tumescence and rigidity monitoring showed an increase in 
mean duration of erections 0.23 to 0.39 hours per night 
(p=0.01) and an increase in penile tip rigidity from 18% to 
50% (p < 0.001). The total number of self.reported erections 
reported increased from 2.3 to 7.8 per week (p < 0.001). 
Comparison with intramu8cular testosterone: Sixty-six 
patients, previously treated with testosterone injections. 
received Androdenn or intramuscular testosterone enanth­
ate (200 mg every 2 weeks) treatment for 6 months. The per: 
cent of time that serum concentrations measured through­
out the dosing interval remained within the normal rBrIge 
were as follows: 

Androdenn 1M pvalue 

T 82% 72% 0.05 
BT 87% 39% <0.001 
DHT 76% 70% 0.06 
E2 81% 35% <0.001 

Sexual function was comparable between groups. 
Effect on plasma lipids: In 67 men treated for 6 to 
12 months, the average (SE) serum total cholesterol 
and HOL concentrations were 199 (7.6) ng/dL and 46 
(2.3) ng/dL. 
Compared to baseline values during a hypogonadal state 
achieved by 8 weeks of androgen withdrawal in 29 patients, 
the following changes in lipids were observed during 1 year 
of Androdenn treatment: Cholesterol decreased 1.2%; HDL 
decreased 8%; CholesterollHDL ratio increased 9%. In these 
patients, lipids measured during Androdenn treatment were 
not significantly different from those measured during prior 
1M injection treatment. 
Effects on the prostate: Prostate size and serum prostate 
specific antigen (PSA) concentrations during treatment were 
comparable to values reported for eugonadal men. One case 
of prostate carcinoma occurred during Androdenn treat. 
ment; two cases were detected during 1M treatment. 

INDICATIONS AND USAGE 
Androderm (testosterone transdermal system) is indicated 
for testosterone replacement therapy in men for conditions 
associated with a deficiency or absence of endogenous testos­
terone. 
Primary hypogonadism (congenital or acquired}-Testicular 
failure due to cryptorchidism, bilateral torsion, orchitis, 
vanishing testis syndrome, or orchidectomy, Klinefelter's 
syndrome, chemotherapy, or toxic damage from alcohol or 
heavy metals. These men usually have low serum testoste­
rone concentrations accompanied by gonadotropins (FSH, 
LH) above the normal range. 
Secondary, i.e., hypogonadotropic hypogonadism (congenital 
or acquired}-idiopathic gonadotropin or luteinizing hor­
mone-releasing hormone (LHRH) deficiency, or pituitary· 
hypothalamic injury from tumors, trauma, or radiation. 
These men have low serum testosterone concentrations 
without associated elevation in gonadotropins. Appropriate 
adrenal cortical and thyroid hormone replacement therapy 
may be necessary in patients with multiple pituitary or hy­
pothalamic abnormalities. 

CONTRAINDICATIONS 
Androgens are contraindicated in men with carcinoma ofthe 
breast or known or suspected carcinoma of the prostate. . 
Androdenn therapy has not been evaluated in women and 
must not be used in women. Testosterone may cause fetal 
harm. 
Androdenn is contraindicated in patients with known hYper­
sensitivity to any of its components. 

WARNINGS 
Prolonged use of high doses of orally active 17 -alpha-alkyl 
androgens (e.g., methyltestosterone) has been associated 
with the development of peiiosis hepatis, cholestatic jaun· 
dice and hepatic neoplasms, including hepatocellular carci­
noma (see PRECAUTIONS, Carcinogenesis). Peliosis hepatis 
can be a life-threatening or fatal complication. Testosterone 
is not known to produce these adverse effects. 
Geriatric patients treated with androgens may be at an in­
creased risk for the development of prostatic hYperplasia. 
Geriatric patients and other patients with clinical or demo­
graphic characteristics that are recognized to be associated 
with an increased risk of prostate cancer should be evaluated 
for the presence of subclinical or clinical prostate cancer 
prior to initiation of testosterone replacement therapy, be-

Continued on next page 
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cause restosterone therapy may promote the growth of exist­
ing subclinical foci of prostate cancer.2 
In men receiving testosterone replacement therapy, surveil· 
lance for prostate cancer should be consistent with current 
practicea for eugonadal men (see PRECAUTIONS, Carcin<>­
genesis). 
Edema, with or without congestive heart failure, may be a 
serious complication of androgen treatment in patients with 
preexisting cardiac, renal, or hepatic disease. In addition to 
discontinuation' of the drug, diuretic therapy may be re­
quired. 
Gynecomastia frequently develops and occasionally persists 
in patients being treated for hypogonadism. 

PRECAUTIONS 
General 
The physician should instruct patients to report any of the 
following side effects of androgens: 
• Too frequent or persistent erections of the penis 
• Any nausea, vomiting, jaundice, or ankle swelling 

. Virilization of female sexual partners has heen reported 
with male use of a topical testosterone solution. Topically 
applied creams leave as much as 90 mg residual testosterone 
on the skin. The occlusive backing film on Androderm (tes­
tosterone transdermal system) prevents the partner from 

. coming in contact with the active material in the system. 
Transfer of the system to the partner is unlikely. 
Changes in body hair distribution, significant increase in 
acne, or other signs of virilization of the female partner 
should be brought to the attention of a physician. 
Information for Patients 
An information brochure is available for patients concerning 
the use of Androderm. 
Advise patients of the following: 
Androderm should not be applied to the scrotum. 
Androderm should not be applied over a bony prominence or 
on a part of the body that could be subject to prolonged pres­
sure during sleep or sitting. Application to these sites has 
heen associated with burn·like blister reactions. 
Androderm does not have to be removed during sexual inter· 
course, nor while taking a shower or bath. 
Androderm systems should be applied nightly. 
Laboratory Tests 
Hemoglobin and hematocrit should be checked periodically 
to detect polycythemia in patients who are receiving andr<>­
gen therapy. 
Liver function, prostate specific antigen, total cholesterol 
and HDL cholesterol should be checked periodically. 
Drug Interactions 
Anticoagulants: C-17 substituted derivatives of restoste­

, rone, such as methandrostenolone, have heen reported to 
,decrease the anticoagulant requirements of patients receiv· 
ing oral anticoagulants. Patients receiving oral anticoagu· 
lants require close monitoring especially when androgens 
are started or stopped. 
Oxyphenbutazone: Concurrent administration of oxyphen· 
butarone and androgens may result in elevated serum levels 
of oxyphenbutarone. 
Insulin: In diabetic patients, the metabolic effects of andr<>-

" gens may decrease blood glucose and, therefore, insulin re­
quirements. 
Drug/Laboratory Test Interferences 
Androgens may decrease levels of thyroxine-binding globu· 
lin, resulting in decreased total T 4 serum levels and in­
creased resin uptake of T 3 and T 4' Free thyroid hormone 
levels remain unchanged, however, and there is no clinical 
evidence of thyroid dysfunction. 
Carcinogenesis, Mutagenesis. Impairment of Fertility 
Animal Data: Testosterone has heen tested by subcutane­
ous injection and implantation in mice and rats. The im­
plant induced cervical-uterine tumors in mice, which metas­
tasized in some cases. There is suggestive evidence that in­
jection of testosterone into some strains of female mice in­
creases their susceptibility to hepatoma. Testosterone is also 
known to increase the number of tumors and decrease the 
degree of differentiation of chemically induced carcinomas 
of the liver in rats. 
Human Data: There are rare reports of hepatocellular car· 
cinoma in patients receiving long-term therapy with andr<>­
gens in high doses. Withdrawal of drugs did not lead to re­
gression of the tumors in all cases. 
Geriatric patients treated with androgens may be at an in­
creased risk for the development of prostatic hyper­
plasia. 
Geriatric patients and other patients with clinical or dem<>­
graphic characteristics that are recognized to be associated 
with an increased risk of prostate cancer should be evaluated 
for the presence of subclinical or clinical prostate cancer 
prior to initiation of testosterone replacement therapy, be­
cause testosterone therapy may promote the growth of exist­
ing subclinical foci of prostate cancer.2 

In men receiving restosterone replacement therapy, surveil­
lanCe for prostate cancer should be consistent with current 
practices for eugonadal men. 

. Pregnancy Category X: (See Contraindications). 
Teratogenic Effects: Androderm must not be used in 
women. 
Nursing Mothers: Androdenn must not be ,used in women., 
Pediatric Use: Androderm has not been evaluated clinically 
in males under 15 years of age. 

ADVERSE REACTIONS 
Adverse Events A.sociated with Androderm Itestosterone 
transdermal system) 
In clinical studies of 122 patients treated with Androderm, 
the most common adverse events reported were skin reac­
tions at the site of system application_ Transient mild to mod· 
erate erythema was observed at the site of application in the 
majority of patients at some time during treatment. 
The adverse reactions reported by more than 1% of 
patients are listed below shown in order of decreasing 
frequency. ' 

Event Percent of Patients 

pruritus at application site 37% 
bum-like blister reaction under system 12% 
erythema at application site 7% 
vesicles at application site 6% 
prostate abnormalities 5% 
headache 4% 
allergic contact dermatitis 

to the system . 4% 
burning at application site 3% 
induration at application site 3% 
depression 3% 
rash 2% 
gastrointestinal bleeding 2% 

The following reactions occurred in less than 1 % of patients: 
fatigne; body pain; pelvic pain; hypertension; peripheral 
vascular disease; increased appetite; accelerated growth; 
anxiety; confusion; decreased libido; paresthesia; thinking 
abnormalities; vertigo; acne; bullae at application site; me­
chanical irritation at application site; rash at application 
site; contamination of application site; prostate carcinoma; 
dysuria; hematuria; impotence; urinary incontinence; uri­
nary tract infection; testicular abnormalities. 
Three types of application site reactions occurred: irritation 
which included mild to moderate erythema, induration or 
burning; allergic contact dermatitis; ·and bum-like blister 
reactions. 
Chronic skin irritation caused 5% of patients to discontinue 
treatment. Mild skin irritation may be ameliorated by treat­
ment of affected skin with over-the-counter topical hydrocor­
tisone cream or topical antihistamine products. 
Five patients (4%) developed allergic contact dermatitis af­
ter 3 to 8 weeks treatment that required discontinuation. 
These reactions were characterized by pruritus, erythema, 
induration and in some instances vesicles or bullae, ·which 
recurred with each system application. Rechallenge with 
components of the system showed ethanol sensitization in 
4 patients. One patient's reaction was attributed to testoste­
rone. None of these patients had adverse sequelae related to 
oral alcohol ingestion or to injectsble testosterone use. Older 
patients may be more prone to develop allergic contact der­
matitis. 
Fourteen patients (12%) had bum-like blister reactions that 
involved bullae, epidermal necrosis or the development of 
ulcerated lesions. These reactions typically occurred once, at 
a single application site; 5 patients experienced a single re­
currence. None withdrew from the clinical trials. These reac­
tions occurred at a rate of approximately 1 in 6,500 system 
applications (1 in 3,250 treatment days)_ The majority of 
these lesions were associated with system application over 
bony prominences or on parts of the body that l1lay have heen 
subject to prolonged pressure during sleep or sitting (e.g., 
over the deltoid region of the upper arm, the greater trochanc 
ter of the femur, or the ischial tuberosity). The more severe 
lesions healed over several weeks with scarring in some 
cases. Such lesions should be treated as burns. 
Adverse Events Associated with Injection or Oral Treat· 
ments 
Skin and Appendages: Hirsutism, male pattern of bald· 
ness, seborrhea, and acne. . 
Endocrine and Urogenital: Gynecom~ia and excessive 
frequency and duration of penile erections. Oligospermia 
may occur at high dosages (see CLINICAL PHARMA­
COLOGY). 
Fluid and Electrolyte Disturbances: Retention of sodium, 
chloride, water, potassium, calcium, and inorganic phos­
phates. 
Gastrointestinal: Nausea, cholestatic jaundice, alterations 
in liver function tests. Rare instancea of hepatocellular ne<>­
plasms and peliosis hepatis have occurred (see WARNINGS). 
Hematologic: Suppression of clotting factors II, V, VII, and 
X; bleeding in patients on concomitant anticoagulant ther· 
apy and polycythemia. 

InfQrmation will be superseded by supplements and subsequent editions 

Nervo,{s System: Increased or decreased libido, headache, 
anxiety, depression and generalized paresthesia. . 
Metabolic: Increased serum cholesterol. 
Miscellaneous: Rarely, anaphylactoid reactions . 

DRUG ABUSE AND DEPENDENCE 
Androderm (testosterone transdermal system) is a Schedule 
ill controlled substance under the Anabolic Steroids Control 
Act. 
Oral consumption of the Androderm system or the gel con­
tents of the system will not result in clinically significant 
serum testosterone concentrations in the target organs due 
to extensive first-pass metabolism. 

OVERDOSAGE \ 
There is·one report of acute ov'erdosage with testosterone 
imanthate irijection: testOsterone levels of up to 11,400 ngl 
dL were implicated in a cerebrovascular accident. 

DOSAGE AND ADMINISTRATION 
The usual starting dose is two Androderm systems applied 
nightly for 24· hour~. 'providing a total dose of 
5 mg/day. . ' 
The adhesive side of the Androderm system should be ap. 
plied to a clean. dry area of the skin on the back. abdomen. 
upper arms, or thighs. Bony prominences. such as the shoul. 
der and hip areas. should be avoided. DO NOT APPLY TO 
THE SCROTUM. The sites of application should be totated. 
with an interval of 7 days between applications to the same 
site. The area selected should not be oily. damaged. or Irri­
tated_ ISee Table 2.1 
The system should be applied immediately after opening the 
pouch and removing the protective release liner: The system 
should be pressed firmly in place, making sure there is good 
contact with the skin, especially around the edges. 
.To ensure proper dosing, the morning serum restosterone 
concentration may be measured following system applica­
tion the previous evening. If the serum concentration is out­
side the normal range, sampling should be repeated with 
assurance of proper system adhesion as well as appropriate 
application time. Confirmed serum concentrations outside 

... the normal range may require increasing the dosing regimen 
to 3 systems, or decreasing the regimen to 1 system, main­
taining nightly application. Because of variability in analyti­
cal values among diagnostic laboratories, this laboratory 
work and any later analyses for assessing the effect of An· 
droderm therapy, should be performed at the S8jDe labora­
tory so results can be more easily compared. 
Androderm (testosterone transdermal system) therapy for 
non-virilized patients may be initiated with one 
system applied nightly. 

HOW SUPPLIED 
Each system contains 12.2 mg testosterone USP for 
delivery of 2.5 mg of testosterone per day (see DESCRIP· 
TION). 
Cartons of SO systems NDC 0007-3155-18 
Cartons of 30 systems NDC 0007-3155-13 
Storage and Disposal 
Store at room temperature, 15' to 30'C (59' to 86"F). Apply to 
skin immediately upon removal from the protective pouch. 
Do not store outside the pouch provided. Damaged systeJ]ll! 
should not be used. The drug reservoir may be burst by exces­
sive pressure or heat. Discard systems in household trash in 
a manner that prevents accidental application or ingestion 
by children, pets or others. 

REFERENCES 
1. Mazer NA, et al. Mimicking the circadian pattern of tes-

. tosterone and metabolite levels with an enhanced transder­
mal delivery system. In Gurney, Junjinger, Peppas, eds. Pul­
satile Drug Delivery: Current Applications and Future TrendJ. 
Stuttgart: Wiss. Verl.-Ges.; 1993, 73-97. . 
2. Schroeder FH. Androgens and carcinoma of the prostate. 
In Neischlag E, Behre HM, eds. Tesroswrone Action, [)eft· 
.cien.cy, Substitution. Berlin/Heidelberg: Springer-Verlag; 
1990, 245-260. 
CAUTION: Federal law prohibits dispensing without pre­
scription. 
UoS.Patent Nos. 4,849,224, 4,855,294, 4,863,970, 4,983,395, 
5,152,997, and 5,184,190. 
Manufactured by: 
TheraTech. Inc. 
Salt Lake City, UT 84108 
for SmithKline Beecham Pharmaceuticals 
Philadelphia, PA 
Veterans Administration/Military/PHS­
Testosterone Transdermal System, 
2.5 mg, SO's 6505-01-423-4981. 
AD:L3 

Shown in Product Identifzcation Guide, page 336 
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