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PRODUCT INFORMATION UCYCLYD/3323
whether to d g or to d ye the drug, | HOW SUPPLIED HOW SUPPLIED .
taking into accopnt the importance of the dryg to the | TUSSIONEX Pennkinetie (hydrocod poli bnd | ZAROXOLYN Tablets (metolazone tablets, USP) are shal-
mother. = hlorph i listi E ded-Rel ] i low bi round tablets, and are available in three
Pediatric Use: Safety and effectivencse of THSSIONEX | jp 4 gold-colored suspension, - ‘Strenigths:
Pennkinetic Bxtended:Releage Suspopsion in pediptric | NDC 53014-548-67 = 478 sl bottle : 2% mp, pink; debossed “ZAROXOLYN® an une side, and
patints under six have mot bogn established (e | Shake well. Dispense in n wallelosed container. Stora at *234" gn reverse sids,
“'M:N}NGSL \ 69°-868°F (16%30°), NDC 5301¢-875-71  Battle of 100's
Geriatric Use: _ Clinical studies of TUSSIONEX did not in- | Colitach Pharmateuticals, ine. : NDC 58014-875:80 Bottle of 1000
:udn, mﬂfei: nu‘;m ;in-:hém- a‘:’;yd and over hd; Rochester, NY 14623 USA . NDC 53014-876-72 _ Garton of 100's, unit dose

rmine whether they rog Fen younger sub- | © 3002, Celltegh Pharmaceyticals, Inc. & mg, blue, debossed *ZAROXOLYN" an one side, and *5° on
Jects. Other reported clinical experience has not identified ® Celltech Manufactyring, reverse side.

differences in responses between, the elderly and younger
patients. In general, dose selection for an eldgrly patient
should be cautious, upually starting at the low end of the
dosing range, reflecting the greater frequency of de: d
hepatic, renal, or cardiac function, and of concomitant dig-
ease or other drug therapy. ..

This drug is known to be substantially excrpted by the kid-
ney, and the risk of taxic reactions to this drug may be
greater in pati with impaired renal function. B
elderly patients are more likply. to have decreased renal
function, care should be taken in dose selection, and it may
be useful to monitor renal function.

Cantral Nervous S Sedation, d mental

: , Ine.
Tussionex® Pennkinetic® Extended-Rel Suspensi
US Patent No. 4,763,709.3
Current as of 06/2005

VICON FORTE® Cepsulos B
man for'ta)

Vhamins-Minerals
B onl :

DESCRIPTION
Each black and arange VICON FORTE® capsule far aral

clouding, lethargy, impairment of meatal and physical per-
formance, dnxiety, fear, dysphoria, horia, dizei pey-
chic dependence, mood changes.

Dermatologic Systém: Rash, pruritus.

Gastrolntestinal System: Nausea and vomiting may occur;
they are mare frequent in ambulatory than in recumbent
pntiepu. Prolonged admim'nt:uﬁnn of TUSSIONEX

Vitamin A ...

Magnesium sulfate, USPt .

p may prod
constipation.

Genitourinary System: Ureteral spasm, spasm of vesicle
sphincters and urinary retention have been reported with
apiates,

Respiratory Depression: TUBSJONEX Pennkinetic
E ded-Rel 8 ion may prod dose-related
respiratory depression by asting directly on brain stem res-
piratory centers (see OVERDOSAGE).

Respiratory System: Dryness of the pharynx, occasional
tightness of the chest.

DRUG ABUSE AND DEPENDENCE

TUSSIONEX Pennkinetic Extended-Rel Suspension is

a Schedule IIF ic. Paychic depend physical de-
d and tol may devel, d admin-

P pon rep
ion of ; therefore, TUSSIONEX Pennkinetic
Extended-Release Suspension should be prescribed and ad-
ministered with caution. However, psychic dependence is
unlikely to develop when TUSSIONEX Pennkinetic
Extended-Rel Susp is used-for a short time for
the treatment of cough. Physical dégéndence, the condition
in which continuéd adiini don §f thb drug is required to
prevent the appearance of a with
clinically significant propértions only after several weeks of
tinued oral ic use, although' some mild degree of
mid-depmdmés may develop after a few days of nar
thera ’? > e
OVERDOBAGE::, 7 =, '/
Sigi d 61 Serious dosage with hyd
done is ch ized by respi 'y depression (a d
mn respiratory rate and/on tidal volume, Cheyne-Stokes rei=
irati is), axt ] ing to stu-

Thiamine mononitrate ..
d-Calctum pantathenate
Riboflavin

Manganese chlo !
Pyridoxine hydrochloride
Polic'aetd L4000
Vitamin B, (Cyanocobalamin)
*As 60 mg dried zine sulfate.
1 As 50 mg dried magnesium sulfate.

Each capsule also contains Edible ink, FD&C Blue No. 1
FD&C Red No. 40, FD&O Yellow No. 6, gelatin, lactose,
magnesium stearate, silicon dioxide, sodium lauryl sulfate,
and titanium dioxidey. wig

HOW SUPPLIED

Opqn, and plack capsulea im with *uch” and “316"
I’ bottles of 60 (NDC wvwmm 600 (NDC 50474-
316-24) and unit-dose packs of 100 (NDC 50474-316-27).
Dispense in mt, light-resiétant container with a child-
mhuaﬁt closg .

prograssi
cold; and .‘ y

por, kelotal muscle fAaccidi

skin;. and imos- bradycardia and hyp Al
though' miasis is chai ic of narcatic overdoss, mydri-
asis may, occur in:terminal is or severe hypoxia: In
severe. 1L iac are

age. apnes, circulatory cardisc

mtm&doqﬂ:mnyomm’l‘hamnifmmmdd:hmm
iramine overdosage may vary from central nervous. system
depression to stimulation.
reptment:. :;ﬁmmamtianph?uldbagiyenwthpw
blish f adequate, respiratory exch hrough pro-
vision-of a patent airway and the institutiga of assisted ar

lled veatilation. The narcots ist naloxang by:
for i y depression
or 1 itivity to

which may result from overd

including ) Th an
dose iof naloxone h loride should bp‘ admlnillwmd,

Manufactured for
UCB Pharma, Inc.
8 . GA 50080
by ine.
. Hobért, NY 13788 5
Fay 1E 10/2003
Clirrént s of 05/2005
ZAROXOLYN® TABLETS B
[zar "ox 'uh-lin]
{ ! tablets, USP)
B Only ik . d

DO NOT .INTE : DO NOT INTERCHANGE
W‘mm‘r;mmwim OTHER FORMULATIONS OF
METOLAZONE THAT SHARE ITS SLOW AND INCOMPLETE
BIOAVAILABILITY AND ARE NOT THERAPEUTICALLY
EQUIVALENT AT THE SAME DOSES TO MYKROX® TAB-
LETS, A MORE RAPIDLY AVAILABLE AND COMPLETELY
BIOAVAILABLE METOLAZONE PRODUCT. FORMULATIONS
BIOEQUIVALENT TO ZAROXOLYN AND FORMULATIONS
BIOEQUIVALENT TO MYKROX SHOULD NOT BE INTER-
CHANGED FOR ONE ANGTHER,

DESCRIPTION
mxopm Tablets (metolazane tablets, USP) for oral ad-

by. the intravenoup routs, si

cantain 24, B;Xor 10 mg of metolazone, USP, a

efforts at ry 3 Sjnce the d iop of ac- | di ypertensive drug of the quinazoline
tion of hydrocodane in this. formulati may exceed that of | class. 3

‘the antagonist, the patient should be kept under continued | Metol has the molecular formula CygH,(CIN,0,8, the
surveillance and repeated doses of the antagonist shoyld be | chemical name 7-chlaro-1, 2, 3, 4-tetrahydro-2-methyl-3-(2-
administered as needed to maintain ad irati hylphenyl)-4-ox0-8-quinagolinesulfc ide, and & mo-

For further information, see full prescribing information for

naloxone ide, An antagonist should not be admin-
istered in the akx of clinically significant respi atory de-
pression. Oxygen, i fluids; ) and
other sypporti should be employed as indicated

as +
Gastric emptying may be useful in removing unabsorbed

DOSAGE AND ADMINISTRATION

Shake well before using,

Adults: 1 teaspoonful (5 mL) every 12 hours; do not exceed 2
teaspoonfuls in 24 hours.

Children 6-12: 1/2 teaspoonful every 12 hours; do nqt ex-
ceed 1 teaspoonful in 24 hours.

Not recommended for children under @ years of age (see
PRECAUTIONS).

OCKET

LARM

lecular weight of 365.83. The structural formula is;

H
o ,!,\(cn,
N
=)0

CHy
Metolazone is only sparingly soluble in water, but more sol-
uble in plasma, blood, alkali, end srganic solvents
Inactive Inarad M . mierocrystals

line cellulose and dye: 24 mg-D&C Red No. 33. 5 mg-FD&C
Blue No. 2, 10 mg-D&C Yellow No. 10 and FD&C Yellow
No. 6

NDC 53014-850-71  Bottle of 100's

NDC 53014-850-80  Bottle of 1000

NDC 68014-850-72 Carton of 100's, unit dose
10 mg, yeilow, debossed “ZAROXQLYN” an one side, and
“10” on reverse side.

NDC 63014-835-71  Bottle af 100

NDG 88014.835-80 Bottls of 1000's

NDC 53034-836-72 . Carton of 100%, unit dose
Stare at 26°C (77°F); excursions petmisted to 16°-30°C (50°-
86°F) [8ce USP Gontrolled Room Temperature]. Protect
from light, Keep out of'the reach of children.

Phj Inc.

Cplitach

Rochester, NY 14623 USA

® Celltech Manufacturing, Inc. R622B
© 2003, Oelitech Pharmaceuticals, Inc. Rev. 2/03
All rights reserved.

Ucyclyd Pharma, Inc.
8125 N. HAYDEN RD,
SCOTTSDALE, AZ 85258

%Ditml Inquiries to: Alhe
lephone: 800-900-6388

For g:ndieal Emergencies Contact;
Telephone: (888) 828-2593 L

AMMONUL® y B
[am-man-al)

{sodium phenyl and sodium b Ink
10% /7 10% >

Rx Only

DESCRIPTION

AMMONUL® (sodi henyl, and sodium b ¢)
Injectioh 10% / 10% is a sterile, concentrated, rquecus solu-
tion of sodiusy phenylact and dodium b ite, used for
the tréatment of lmmmmo‘nem.in in urea cycle disordérs.
Thé'pH of the solution i between 8 anil 8. Sodium pheny?
lacetate is a crystalline, white to off-white powder with a
strong, offunsive odor. It is soluble in water. Sodjurh benes
atd is a white and odorfess, crystalline powder that 15
readily soluble in water:

: (5-.!& (25“ ,_

ty- Prenyisciats 8adum Benzoate

Soditm phenyl hasa lar welght of 168.13 and
the molecular formula CyH,NaO,. Sodiuum Yenzoate has a
molecular weight of 144.11 and the molecular formula
C,HyNa

Each mL of AMMONUL® contains 100 mg of sodium
phenylacetate and 100 m§-of sodium benzogte, and Water
for Injection. Sodium hydroxide and/or hydrochloric acid
may have been used for pH adjustment.

AMMONULR® injection is a sterilgy consentrated solution in-
tended for intravenous administration via a central line
only after dilution (see DOSAGE AND ADMINISTRA-
TION). AMMONUL® is packaged in single-use vials.

CLINICAL PHARMACOLOGY
Sodium phenylacetate and sodium benzoate are metaboli-
cally active compounds that can serve as alternatives to
urea for the of waste nitrogen. Phenyl, con-
jugates with glutamine in the liver and kidneys to form phe-
nylacetylglutamine, via lation. Phenylacetyl i
is excreted by the kidneys via glomerular Altration and tu-
bular secretion. The nitrogen content of phenylacetyl-
il per mole is id [ to that of urea (both contain
two moles of nitrogen). Similarly, preceded by acylation,
benzoate conjugates with glycine to form hippuric acid,
which ie rapidly d by the kid gl lar fil-
tration and tubular secretion. One mole of hippuric acid
contains one mole of waste nitrogen. It has been shown that
phenylacetylglutamine and hippurate can serve as alterna-
tive vehicles to effectively reduce waste nitrogen levels in
patients with deficiencies of urea cycle enzymes and, thus,
tt the risk of and gl ine-induced
neurotoxicity.

Continued on next page
Consuit 2008 POR® supplements and future editions for revisions
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PHYSICIANS’ DESK REFERENCE®

Ammonul—Cont.

Urea cycle dimrden can mult l'rom decmned activity of

dotectabl

Drug |

rapidly (T, of 1.5 br at 3.75 g/m*) and were
at 14 and 26 hours following the 3.76 and 4 g/m? dose,

respectively.

Formal drug interaction studies have not been performeq
wnth AMMONUI.Q

any of the foll
h (CPS),

(NAGS), carbamyl phosphat

A difference in the boli rates for phenyl and | Phi
te wae nobzd The fc of hij from | In pati with hy ia due to deficienci
b t mon: rapidly than that of phenylncetyl- zy'mu of tha urea cycle, AMMONULS® has been ahnvm h

{ from and the rate of eli

succinate synthetase (ASS), ornithine
(OTC), argininesuccinate lyase (ASL), or argmue (ARG).

for Iuppmu appenred to be more rapid than that for phe-

The most frequently observed initial p
in neonates include lethargy, seuum, poor feeding, neuro-
logic changes, edema, and respiratory distress. Patients
with milder forms of enzyme deficiencies may not present
until late childhood, adolescence, or adulthood. Hyperam-
monemic crisis with lethnrgy, delirium, and coma, in these

Phurmmkmehc observations have nho been repeﬁed from

d plasma ia levels and imp! en.
cephalopathy and survival outcome compared to historica)
controls. These effects are ammdmsd to be the result of re.
duction in ni overload th h gl ine and glycing

ging by AMMONUL® in combination with appropri-

twelve episodes of hy

seven children dmgnosed (age 3 to 26 months) with urea cy-
cle disorders who had been administered AMMONUL® in-
tmveuously These data showed peak plasma levels of phe-

ate dietary and other supportive measures.
Clinical Data
| The efficacy of AMMONUL® i in lmpm\nng patient aurvlva]

d are often precipitated by viral illness, high protein | and b at Jy the same times | ofacutely o 8 was demo din an
dlet. stress, or trauma, | as were observed in adults. As in adults, the plasma levels | of 316 (1045 ep of
xls‘sﬂmﬂ ;n:s“ﬂne ;mmo acid analyses are “”d to dmgnnsef of phenylacetate were higher than benzoate and were pres- ﬁ‘w between 1981 and 2008. 4 ‘i
an L and to provide a ent for a longer time [1]. e an of the pa-
CPS, OTC, or ARG. Blood citrulline levels nm very low or | The phar kinetics of ;m_ henvl have | tient population are shown in Table 1.
absent in OTC and CPS, very high in ASS, and normal to | been reported followi n to adult I .
moderately high in ASL and ARG. ASL may be distin- with advam:ed solid tumoru The decline in_serum Tabls: 1 ch and Diag of Study
guished by the presence of high levels of the ) amino | following a loading infusion of | PoPulstion
acid argininosuccinic acid (ASA) in the urine. It should be | 150 mg/kg was with saturabl e kineti
noted, however, that ASA tends to co-elute initially with | Ninety-nine percent of administered phenylacetate was ex- P.N‘:s'::.
aﬂx: nmx amt; (such b:‘ le.\:;-enda and l'?]n.i“ﬂne) in t:ro- creted as phenylacetylglutamine {2,3].
matographs, and may be mil on initial examination. | gyocig
ARG is characterized by high urine levels of arginine, A de- Gen dﬂlﬂ?opulaﬂnm ) Gender Male 158 (61%)
finitive diagnosis of CPS and OTC yequire & liver biopsy, | Pharmacokinetic parameters of AMMONUL® were com- | Female 150 (49%)
and red blood cell enzyme analysis is needed to confirm a | " . s .
diagnosis of ARG. Patients suspected of having s urea cycle | pared in healthy males and females. Bioavailability of both
d phenylacetate was slightly higher in females N 310
fhwldax, based on fumly huwry, should have documented | benzoate and phenyl |
h ia prior to of AMMONUL®. than in males However, conclusions cannot be drawn due to
M-I'Qe!unhm of Action_ | the limited number of subjects in this study. | Age (years) Mean (SD) 6.2 (8.54)
Figure 2 is a sch ilh how the ts of | Hepatic Insufficiency: . ) Min—Max 0.0-63.0
AMMONUL®, phenglacetate and benmate provide an al- | Limited information is available on the metabolism and ex-
y for i without I cretion of sodium ph and eodium in pa- 0-30 days 104 (34%)
a flly funchomng urea cy::le Two moles of nitrogen are re- | tients with impaired hepatic fanction. However, as the liver
moved per mole of phenyl te when it is conjugated with | is one of tha two orguna.(the other is the kldxaey) in which 31 days-2 years 55 (18%)
glutamine, and one e mole of nitrogen is removed per mole of | m i v m‘:.:l::‘:;l“m D iaestato “:l: |
hen it is conj d with glycine. ium benzoate is known ace, care shou | 2-12
[See ﬂ‘m.:l ;be]qwl &y 3n administering AMMONUL® to patients with hepatic | Age groupa > years hekindedd
Pharmacokinetics | :‘"‘fﬁﬂw ! > 12-16 years 30 (10%)
The pharmacokinetics of i i d ed enal
AMMONUL® were characterized in hgalmy ndull vulun- | For effective AMMONUL® drug t)mrupy, renal clagmnm of | > 16 years 31 (10%)
teers, Both b and pheny the drug metaholitea tmd ‘ ) ', is re-
kinetics. Following 90 minute intravenous infusion mean | quired. Theref with d renal fi 0oTC 148 (46%)
AUC,,,, for benzoate was 20.3, 114.9, 564.6, 662.8, And | should be closely momwmd ASS p
1699.1 meg/mL following doses of 1, 2, 3.75, 4, and 6.6 gm®, | Dialysis: 71(22%)
respectivel - The total clearance decreased from 5. 19 to | [ntrnvemma uuofAMMONle is complementary with the cPS 38 (12%)
3.62 L//m' at the 8.75 and 5.5 g/m*® dcm. use of d [4,5]. In the non-neonatal ntudy patient pop-
Similarl tate exhibjted kinetics fol- | ulation treated with AMMONUL® , dialysi dard he- | g, dofl
lowing the pnmmgdoureg'nmnm AUC,,,, was 175.6, 713.8, dialysis, peritoneal dialysis, ar ‘hemofiltra- v ASL 71(2%)
2040.6, 2181.6, and 3829.2 mcg'h/m’{.:hfnl]mng doses of 1, t ion, or other dxalyuns) was requlred in 13% of ARG 2(< 1%)
23754And555fm. i e total de- Standard hemodialysis was the
creased from 1.82 to 0.89 mcg'hImL with increasing dose } ost frequently used dialysis method. High levels of ammo- 1 THN 2(< 1%)
(3.76 and 4 g/m?, respectively). * nia can be reduced quickly when AMMONUL is used with |
lI'Jum;g4 t}}:e sequence of 90 minute priming infusion foll " d ; dialysi t.:! the ¢ ging ﬁov;momnm ruup- [ Other** 56 (18%)
y a8 our was de- | presses the pr lism of en-
tected in the plasma at the end of mﬁmmn (T ol'Z hr at t dngenouu prowm[ﬂ and ‘ ly liminates the f OTC = ornithine t; bamylase defici ASS = a i
3.756 g/m?) whereas, b njug: | i ynth deficiency; CPS = carb ‘:z::-
Iphau!., h defici ASL = argini i lyasé
defici ARG = defici 3 THN = ient hy-
per ia of the newborn
Figllfe 2 *For the summary at the patient level, data obtained at first
o-Ketoglutarate NH*, | episode uud,
\, \ N | **Dj or pending (33 episod idemi
Benzosts  Glycine < > Ny > G v (14 episodes), HHH syndrome (6 episodes), trans-

AN

(/% ‘,"
o, . ’,@"'{-m- ahosgnae
s

Arginine

Y
| Phenylacatyigiutaminé l

locase deficiency (4 episodes), liver disease (8 episodes),
HMG LaA iyase deficiency (1 episode), non-ketotic hypergly-

<--

Urine excretion

A
i
i
i
i
H
H
H
i
i
i
H

Iy

i
i
i
H

j

Aspartate

!

,"

Amlnlnuu:cl

Amlnlm
Suppw ___,.

Fumarate

CPS = carbamy thetase: OTC = hine transc

ylase; ASS = arg! mate synthetase, ASIL =

argining ;suamul: \ymc ARG =arginase; NAGS = N-acety/ghiiamate synthetase

will be ded by and sub
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editions

(1 episode), auupectad fatty ucld oxzdauon defi-

| ciency (1 episode), and valp. T
mia (1 episode).

|
On admission to the hospital,

with h

mia or a potential urea cycle disorder (UCD) were treated
with a bolus dose of 0.25 g/kg (or 5.6 g/m®) sodium pheny-
lacetate + 0.26 g/kg (or 5.5 g/m?) sodium benzoate over a
period of 90 minutes to 6 houn depending on the specific
UCD. Infusions also inine; the dose of arginine
depended on the specific UCD. After completion of the bolus
dose, maintenance infusions of the same dose over 24 hours
were continued until the patient was no longer hyperam-
monemic or oral therapy could be tolerated. The mean (8D)
duration of treatment was 4.8 (6.45) days per opisode, and
ranged from 1 to 72 days.

Survival was substantially improved after AMMONUL®
treatment compared with historical values (estimated 14%
1-year survival rate with dietary therapy alone) [10] and
with dialysis (estimated 43% survival of acute hyperammo-
| nemia) [11].

Ninety-four percent (981 of 1046) of hyperammonemic epi-
| sodes treated with AMMONUL® resulted in patients being
| discharged from the hospital. Eighty percent of patients

(262 of 316) survived their last episode. Of the 64 patients

who died, 53 (83%) died during their first hyperammonemic

episode. Of the 104 neonates (<30d) treated with

AMMONUL®, 34 (33%) died during the first hyperammone-

mic episode.

Ammonia levels decreased from very high levels (> 4 times

the upper limit of normal [ULN)) to lower levels in 91% of

episodes after treatment. In patients responding to therapy,
mean ammonia concentrations decreased mgnificantly
within four hours of initiation of AMMONUL® therapy and

Find authenticated court documents without watermarks at docketalarm.com.
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were nuuntained. Dinlysis is recommended for those pa-
uents who fail to have a significant reduction in plasma am-
monia levels within 4 to 8 hours after receiving
AMMONUL®. A shift from high i- 4 times ULN) to very
high (> 4 times ULN) levels was observed in only 4% of the
opisodes.

Improvements in logical status end, were ob-
served in most episodes and patients. Overall, investigators
rated neurological status as improved, much improved, or
the same in 93% of episodes, and averall status in response
to tri as imp d, much imp: d, or the same in
7% of episodes. Recovery from coma was observed in 97%
of episodes where coma was present at admission (111 of 114
episodes),

INDICATIONS AND USAGE
AMMONULR® is indicated as adjunctive therapy for the
‘reatment of acute hyper ia and iated en-

cephalopathy in patients with deficiencies in enzymas of the
urea cycle In acute neonatal hyperammonemic coma, in
d to severe episodes of hy i )

q

opathy, and in of hyper ia which fail
ta respond to an initial course of AMMONUL® therapy, he-
modialysis is the most rupid and effective technique for re-
moving ammonia [12,13). In such cases, the concomitant
administration of AMMONUL® can help prevent the
re- lation of ia by i ng waste nitrogen
¢xcretion {4,5,13).

CONTRAINDICATIONS

AMMONUL® should not be administered to patients with
known hypersensitivity to sodium phenylacctate or sodium
benzoate

WARNINGS

Any episode of acute sy hyper

should be treated as a life-threatening emergency. Treat-
ment of hyperammonemia may require dialysis, pref:

hemodialysis, to remove a large burden of ammonia. Un-
controlled hyperammonemia can rapidly result in brain
damage or death, and prompt use of all theraples neces-
sary to reduce ammonia fevels is essential.

M of hyper ia due to inborn errors of
metabolism should be done in coordination with medical
personnel familiar with these diseases, The severity of the
disorder may necessitate the use of hemodialysis combined
with nutritional management and medical support. The
multidisciplinary nature of the treatment usually requires
the facilities of a tertiary or quaternary care center.
Ongoing monitoring of plasma ammonia levels, neurological
status, luboratory tests, and clinical response in patients re-
ceiving AMMONUL® is crucial to assess Ppatient response to
Lr B urine ium loss is enh
excretion of the nonreabsorbable anions, phenylacetyl-
glutamine and hippurate, plasma potassium levels should
be carefully monitored and appropriate treatment given
when necessary. Serum electrolyte levels should be moni-
tored and maintained within the normal range,
AMMONUL® contains 30.5 mg of sodiutn per mL of undi-
luted product. Thus, AMMONUL® should be used with
great care, if at all, in patients with congestive heart foilure
or severe renal insufficiency, and in clinical states in which
there is sodium retention with edema. If an adverse
reaction does occur, discontinue administration of

dbythe |

cated at 4-week intervals. Manifi ins were i
ﬁxmtly somnolence, fatigue, and lighthendedness, with lean Infections 39 12'%)
i t headach dysgeusia, hy is, disorientation, : ¢
im;aired memory, and exacerbation of a preexisting neurop- Urinary tract infection NOS 9 6%
athy. These adverse cvents were mainly mild. The acute on- Injury, poisoning and procedural 12 (4%)
set of sy upon init; of treat and reversibil- complications
ity of sy when the phenyl was dil inued
suggest a drug effect {2,3). Investigations 32(10%)
In animal studies, subcutaneous administration to rat pups
of 190-474 mg/kg of phenylacetate caused decreased prolif- Metabolism and nutrition disorders 67 (21%)
eration and increased loss of neurons, nnd reduced central
nervous system (CNS) myelin. Cerebral synapse matura- Acidosis NOS 81(3%)
tion was retarded, and the number of functioning nerve ter-
minals in the cerebrum was reduced, which resulted in im- Hyperammonemia 17(5%)
paired brain growth [15]. Pregnant rats were given
pheny at 3.5 Apmol/g/day sub from gesta- Hyperglycemia NOS 22(7%)
tion day 7 through normal delivery. Prenatal of rat
pups to phenylacetate produced lesions in layer 5 cortical Hypocalcemia 8(3%)
pyramidal cells; dendritic spines were longer and thinner
than normal and reduced in number [16], Hypokalemia 23 (%)
Drug Interactions: .
Some antibiotics such as penicillin may compete with phe- Metabolic acidosis NOS 13 (4%)
nylacetylglutamine and hippurate for active secretion by re- -
nal tubules, which may affect the overall disposition of the =~ Nervous system disorders 71(22%)
infused drug. ) .
Probenecid is known to inhibit the renal transport of many Brain edema 17(5%)
organic compounds, including ami hipp acd, and may
affect renal excretion of phenylacetylglutamine and hippu- Coma 10(3%)
rate [13], .
There have been reports that valproic acid can induce hy- Convulsions NOS 19 (6%)
perammonemia through inhibition of the synthesis of N- . . N
acetylglutamate, a co-factor for carbamyl phosphate synthe- Mental impairment NOS 18 &%)
tase [14). Therefore, administration of valproic acid to s e
patients with urea cycle disorders may exacerbate their con- Psyehiatric disorders 16 (5%)
dition and antagonize the efficacy of AMMONUL® [15]. Agitation 8(3%)
Carcinogenesis, Mutagenesis, Impairment of Fertility:
Carci icity, mut icity and fertility studies of 5 i
sodium phenylacetate have not been conducted. Sodium Renal and urinary disorders 14un)
benzoate has been extensively tested as a food preservative. Respiratory, thoracic and mediastinal 47 (15%)
Results indi that sodium b is not mutagenic or | gisorders
carcinogenic, and does not impair fertility.
Pregnancy: Respiratory distress 9(3%)
Pregnancy Category C. Animal reproduction studies have
not been conducted with AMMONUL®. It is not known Skin and subcutaneous tissue disorders 19 (6%}
whether AMMONUL® can cause fetal harm when admi
tered to a pregnant woman or can affect reproduction capac-  Vascular disorders 19 (6%)
ity. Thus, AMMONUL® should be given to a preg
woman only if clearly needed. Hypotension NOS 14 (4%)
Labor and Delivery:

The effects of AMMONUL® on labor and delivery are
unknown.

Nursing Mothers:

It is not known whether sodium phenylacetate, sodium ben-

| zouate, or their conjugation products are excreted in human

AMMONULA®, evaluate the patient, and institute appropri- I

ate therapeutic countermeasures
Ad ation must be through a central line. Administra-
tion through a peripharal line may cause burns.

Bolus infusion flow rates nre relatively high, especially for
infants (see DOSAGE AND ADMINISTRATION). Extra.
vasation of AMMONUL® into the perivenous tissues may
lead to skin is. If extr ion is d, discon-
tinue the infusion and resume at a different infusion site, if
necessary. Standard treatment for extravasation can in-
¢lude aspiration of residunl drug from the catheter, limb el-
evation, and intermittent cooling using cold packs [14]. The

milk. Because many drugs are excreted in human milk, cau-

tion should be exercised when AMMONUL® is adminis-

tered to a nursing woman.

Pediatric:

AMMONUL® has been used as a treatment for acute hyper-
y T "

Clinically Important Adverse Reactions

Adverse events occurred most frequently in the following
system organ classes: nervous system disorders ( 22% of pa-
tients), metabolism and nutrition disorders (21% of pa-
tients), and respiratory, thoracic and mediastinal disorders
(15% of patients). The most frequently reported adverse
events were vomiting (9% of patients), hyperglycemia (7% of
patients), hypokalemia (7% of patients), convulsions (6% of
patients), and mental impairment (6% of patients).

ammonemia in pediatric i g in the
early neonatal period (see DOSAGE AND ADMINISTRA-
TION).

ADVERSE REACTIONS

The safety data were obtained from 316 patients who re-
ceived AMMONUL® as emergency (rescue) or prospective
treatment for hyperammonemia as part of an uncontrolled,
open-label study. The study population included patients
between the ages of 0 to 53 years with a mean (SD) of 6.2
(8 54) years; 51% were male and 49% were femal: who had
the following diagnuses: OTC 146%, ASS (225%), CPS (12%),
ASL (2¢4), ARG (= 1%), THN (. 11, ), and other (18% ).

Table 2 Adverse Events Occurring in = 3% of Patients
Treated with AMMONUL®

infusion site must be monitored closely for ible infiltra-

Ad events leading to study drug discontinuation
occurred in 4% of pati Metabolic acidosis and injection-
site reactions each led to discontinuation in 2 patients
(<2 1%). Adverse events leading to discontinuation in 1 pa-
tient included bradycardia, abdominal distension, injection-
site extravasation, injection-site hemorrhage. blister,
overdose, subdural h hyper: in, hypogly-
cemia, clonus, coma, increased intercranial pressure, hyper-
capnia, Kussmaul respiration, respiratory distress, Tespira-
tory failure, pruritis, and maculo-papular rash.
Subpopulation and Risk Factor Data

Adverse events were reported with similar frequency in pa-
tients with OTC, ASS, CPS, and diagnuses categorized as
“other.” Nervous system disorders were more frequent in
patients with OTC and CPS, compared with patients with
ASS and patients with “other” dingnoses. Convulsions and
mental impairment were reported in paticnts with OTC and
CPS. These observations are consistent with literature re-
ports that patients with enzyme deficiencies oceurring ear-
lier in the urea cycle (i.e,, OTC and CPS) tend to be more
severely affected.

Adverse event profiles did differ by age group. Patients
- 30 days of age had more blood and lymphatic system dis-
orders and vascular disorders tspecifically hypotension),
while putients > 30 days of age had more gastrointestinal
disorders (specifically nausea, vomiting and diarrhea),
Other Less Common Adverse Events Occurring in < 3% of

Less common adverse events that could represent drug-
i d reactions or are characterized as severe are listed

below by body system.

BLOOD AND LYMPHATIC SYSTEM DISORDERS: congu-
lopathy, pancytopenia, thrombocytopenia

CARDIAC DISORDERS: atrial rupture, cardiac or cardio
pulmonary arrest/fuilure, cardiogenic shock, cardiomyopa-
thy, pericardial effusion

EYE DISORDERS: blindness

GASTROINTESTINAL DISORDERS. gastrointestinal

GENERAL DISORDERS AND ADMINISTRATION-SITE
CONDITIONS. asthenia, brain death, chest pain_multior-
gan failure, vdema

tion during drug administration. Do not administer undi- Patients
luted product N=316
Due to structural similarities between phenyl and

benzoote to salicylate, AMMONUL® may cause side effects No. patients with any adverse event 163 (52%)
typically nssociated with salicylate overdose, such as hyper-

ventilation and mietabolie acidosis. The clinician is udvised  Blood and lymphatic system disorders I501%)
ta perform blood chemistry profiles, and frequent blood pH

and pCO, monitoring. Anemia NOS 1214%)
PRECAUTIONS . R . :

General: Dlssemm?u'd intravascular 11(3%)
AMMONUL® is a concentrated solution and must be di- congulation Patients
luted before administration via a central line Because so- - o
dium phenylacetate and sodium benzoate are metabolized | Cardiac disorders 28(9%)
in the liver and kidney, and since phenyl Bl ine . . ; ,
and hippurate are primarily excreted by the Jkidney. use Gastrointestinal disorders 42013
caution when administering AMMONUL® to patients with | a N

hepatic or renal insufficiency AMMONUL® infusion hus | Dinrrhea NOS 103%)
been associated with nausen and vomiting An antiemetic Nausea 934%)
may be administered during AMMONUL® infusi o

Because of prolonged plasma levels achieved by phenylac- Vomiting NO! 9 (99
etate in pharmacokinetic studies, repeat loading doses of omiting NOS BEn
AMMONUL® should not be administered. General disorders and 15(14%)
Use of corticosteroids may cause the hreakdows of body pro- n)r;rlninlstratinn»site Z(mditmns P hemorrhage
tein and, thereby, potentially incrense plasma ia lev-

els in patients with impaired ability to form urea. Inijection-site reaction NOS 113
N y of Ph -

Neurotoxicity ws re ported i1 cancer patients recy iving in- Pyrexia 17:5¢%)
travenous phenylacetate, 230-300 mg/kg/day for 14 days, re-
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PHYSICIANS® DESK REFERENCEQ

Ammonul—Cont.

HEPATOBILIARY DISORDERS: cholestasis, hupatic artery
stenosis, hepatic failure/ hepatotoxicity, jaundice
INFECTIONS AND INFESTATIONS: sepsis/septic shock
INJURY, POISONING AND PROCEDURAL COMPLICA-
TIONS: brain herniation, subdural hematoma

by nn equvalent mainteniinee dose infusion admin stered
over 24 hours, AMMONUL® may not be administered by
any other route. Admmnistration of analogous oral drugs,
such as Buphenyl® (sodium phenylbutyrate), should be ter-
minated prior to AMMONUL® infusion.
Hyperammonemic coma (regardless of cause) in the new-
born infant should be aggressively treated while the specific
dmgnnms is pursued. All patients should be promptly hemo-
d as the d of choice using the largest cath-

INVESTIGATIONS: blood carbon dioxide ch blood

glucose changes, blood pH mcreused cardiac output de-

creased, pCO, 'y rate i

METABOLISM AND NU'I'RITION DISORDERS: alkalosis,

dehydration, fluid overload/retention, hyperkalemia, hyper-

natremia, alkalosis, tetany

NEOPLASMS BENIGN, MALIGNANT AND UNSPECI-

FIED: hemangioma acquired

NERVOUS SYSTEM DISORDERS: areflexia, ataxia, brain

infarction, brain hemorrhage, cerebral ntmphy, clonus de-

pressed level of pathy, nerve pnrnl-

ysis, intracranial pressure increased, tremor

PSYCHIATRIC DISORDERS acute psychosis, aggression,
fusional state, halluci

RENAL AND URINARY DISORDERS: anuria, renal fail-

ure, urinary retention
RESPIRATORY, ’I'HORACIC AND MEDIASTINAL DISOR-
DERS: ncute respi. 2 dy Bp , hy-

percapmn hyper ilation, K 1 pneu—
monw aspiration, pneumolhnm pulmonnry hemorrhnge,

ly
eters consistent with the patient’s size. A target blood flow of
150 mL/min/m? may be attained using a 7F catheter. (Am-
monia clearance [mL/min] is similar to the blood flow rate
[mL/min] through the dialyzer). Cl of ia is
approximately ten times greater by hemodialysis than by
penttmeul dlulyms or hemofiltration. Exchange transfusion

e in the of hy ia. He-
modmlysm may be repeated until the plusma ammonia level

| is stable at normal or near normal levels.

AMMONUL® infusion should be started as soon as the di-
agnosis of hy ia is made. Tri of hyper-
ammonemia also requires caloric supplementation and re-
striction of dietary protein. Non-protein calories should be
aupplied principally as glucose (8-10 mg/kg/min) with In-
tralipid added. Attempts should be made to maintain a ca-
loric intake of greater than 80 mllkg/d Dunng and nﬁer in-

the same dose over 24 hours) should be given o h
monemic infants suspected of having a urea mle

for two rensons: 1) infants with defiviencies in ena

thc urea cycle (apart from arginase dcﬁclem—y) mm of
ar deficient; 2) hyp in infantg with A

or ASL deficiency usually respond favorably to arginine
ministration. If deficiencies of ASS or ASL are excluded
diagnostic possibilities, the intravenous dose of a 4

HCl should be reduced to 2 mL/kg/d Arginine HC| 'ﬂMm},

&)nvanlng To Oral Treatment:

Once elevated ammonia levels have been reduced to the

mal range, oral therapy, such as sodium phenylbu;m“, i

etary management and protein restrictions shnuld be

atarted or reinitiated.

HOW SUPPLIED

AMMONUL® (sodium ph and sodium Iy

Injection 10% / 10% is supplxed in single-use glass vm_l.

NDC-62592-720-50 single use vial containing 50 mL .,f»

dium phenylacetate and sodium benzoate injection 10% /
10%.

Storage: Store at 26°C (77°F), excursions permitted to 18%
30°C (59°-86°F).

| KEEP oUT OF REACH OF CHILDREN

fusion of AMMONUL®, of
status, plasma ammonia levels, clinical laboratory valuea,
and clinical responses are crucial to assess patient response

y edema,
tory urresflfmlure
SKIN AND SUBCUTANEOUS TISSUE DISORDERS: alo-
pecia, pruritis generalized, rash, urticaria
VASCULAR DISORDERS: flushing, hemorrhage, hyperten-
sion, phlebothrombosis/thrombosis

OVERDOBAGE
Overdosuge has been reported during AMMONUL® treat-
ment in urea cyel i (171 Al in the
uncontrolled open-lubel study were to be treated at the
same dose of AMMONUL®. However, some patients re-
ceived more than the dose level specified in the protocol. In
16 of the 64 deaths, the patient received a known overdoee
of AMMONUL®. Causes of death in these pati

P Y or 2

to treatment. The need for uther 1ntervent|ons to control hy-
per ia must t the course
of treatment. Patients with a large ummnmn burden or who
are not responsive to AMMONUL® administration re-
quire aggressive therapy including hemodialyasis (see
WARNINGS).

AMMONUL® must be diluted with sterile Dextrose Injec-
tion, 10% (D10W) before administration. The dilution and
dosage of AMMONUL® are determined by weight for neo-
nates, infants and young children, and by body surfnee area
for larger patients, including older

and adults (Table 3). Maintenance infusions may be contin-
ued until elevated plasma ammonia levels have been
normalized or the patient can tolerate oral nutrition and

cardiorespi y failure/arrest (6 patients), hyper
mia (3 patients), increased intracranial pressure (2 pa-

AMMONUL® solutions are physically and chemically sta-

ble for up to 24 hours at room temperature and room light- |
it
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120 minutes 65 mL/m? 2.0 mL/kg 6.6 gim* 5.6 g/m* 200 mg/kg Manufactured by
Maintenance: over 24 hours Ch ke Biol ] Lab ies, Inc., 1111 South Paca
Street, Baltimore MD 21230,
ASS and ASL Deficiency Manufactured for: 5
Dose Loading: 90 to Ucyelyd Pharma, Inc., a wholly-owned subsidiary af Medi
e 1;0 :.:,—gn:gr 56 ml/m? 6.0 mL/kg 55 g/m? 5.5 g/m? 600 mg/kg Pharmaceutical Corp, 8125 North Hayden Road, Scotts:
Muintenance: over 24 hours dale, AZ 85258
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