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RESUME

OBYECTEF; Préciser les parambtees de la pentoxifylline et de ses
métabolites suivant I'administration orale (bid et tid) de doses mulnplt:s
chez des patients présentant une dysfoncton rénale. .

DEVIS EXPERIMENTAL ET LIEC pE L'ETUDE: Etude ouverte, randomisée, en
chassé-croisé et avec groupes paralleles, réalisée dans un centre de
recherche clinique,

PATIENTS: Les volontaires ont €€ regroupés en [onction de fa valeur de
leur clairance 2 la créasinine (C),,) estimée & partir @' une collecte
urinaire de 24 heures: grouge I = Cl,, > 80 mL/min (n = 9); groupe [1 =
Cl,, 30-80 mL/min {n = G); et groupe I = Cl,, < 30 mL/min (n = 10},
sirHonEs: La pentoxifylline & &€ administrée A raison de 400 mg bid
ou tid les jours 1 & 7 et 400 mg tid ou bid les jours 14 4 20 avec une
période de retrait de 7 jours. Des prises de sang ont €ié effectuées aux
jours 1, 7, et 20, Les échantillons sanguins ont £1€ analysés quant & leur
conlenu en pentoxifylline et en métabolites de la pentoxifylline (M-1,
M-IV, et M-V} par chromatographie liquide en phase pazeuse.
MESURES DE LEFFET! Les valeurs de C ., to,, C4,,,, et S5C;, ont é1é
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RESULTATS: Les rapports SSC,y, (0d}:SSCy, (bid) pour lz pentoxifylline et
58C,, (bid et &d) pour M-I e s sont pas avérés significativernent
différents entre les groupes (p > 0.6). Des différences significatives ont
cepéndant été observées en ce qui conceme la C,, de M-IV et M-V, la
58C4, 1a C¥,,,, et fes rapports SSC,, (M-TV:pentoxifylline) entre les
greupes (p < 0.05). Une medification de la posologie de dd 2 bid a
produit des changements significatifs au niveau de la C9 de M-IV et
M-V chez les individus ayant une fonction rénale normale ou une
dysfoniction rénale modérée mais pas chiez les individus ayant une
dysfonction rénale grave.

concrustons: La dysfonction rénafe n’entraine pas d’accumuiation
significative de pentoxifylline ou de M-I aprés I"administration bid et tid
de doses multipies. Cependant, les métabolites M-IV et M-V
s'accumulent de fagon significative lors d'insuffisance rénale. Une
medification de la posologie (400 my bid si insuffisance rénale madérée
21 200 & 400 mg qd si insuffisance rénale grave) et un monitorage
clinique étroit sont recommandés et ce, jusqu'a ce que les interactions
pharmacologiques complexes entre la pentoxifylline et ses métaholites
soicat mieux définies.

délerminges. L'analyse de variance, le test de t, et al régression Linéaire ALAIN MARCOTTE
ont été utilisés avec un valeur de p <0.05.
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PAIN ASSESSMENT OF SUBCUTANEOUS INJECTIONS

Jan ' Jprgensen, Janne Rgmsing, Mette Rasmussen, Jern Mglier-Sonnergaard,
Ligbeth Vang, and Lise Muszeus

oBJECTIVE: To compare injection pain after subcutaneous
administration of four different solution veluraes.

pEsiGN: Double-blind, randomized, prospective, multiple crossover
study.
SETIING: Steno Diabetes Centre, Gentofte, Denmark.

paRTICIEANTS: Bighteen healthy volnateers, 9 women and 9 men,
aged 21-30 yews.

METHODS: The subjects were injected with four different volumes
0.2, 0.5, £.0, 1.5 wL) of NaCl §.9%. The study was performed on 2
days with a ]-week washout peried between the study days. On
each sludy day the subjects received four injections in each thigh.
To evaluate the validity of our pain assessing model the subjects
received eight injections of 0.5 mL on one of the study days. Pain

assesstnent was done immediately after each injection using both a
10-cm visnal analog scale (VAS) and a six-itemn verbal rating scale
(VRS).

rusueTs: A significant difference in pain score on both the VAS (p <
0.05) and the VRS (p < 0.01) was seen between the fowr injection
volumes, The pain was significantly increased with volumes of 1.0
and 1.5 mL. No significant difference in injection pain could be
detecied between 0.2 and 0.5 mL. and between 1,0 and 1.5 ml.. No
significant period or carryover effect could be detected in the study.
A significant correlation between the pain score on the VAS and the
pain score on the VRS was found (r =0.79, p< 0.0001).

concrosions: The pain of a subcutaneous injection is refated o
injection volume in the thigh. The results show that increasing the
volumne from 0.5 to 1.0 ml increases the pain significantly. The
findings from this study should be considered when injection
preparations for subcutanecus administration are formulated. The
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INFECTION PATN 1S A PROBLEM for many patients in relation
to the daily subcutaneous administration of different medi-
cations, such as insulin and growth hormone. The pain in-
duced by a subcutaneous injection depends on several fac-
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tors, such as choice of preservative in the solution,! needle
size (zauge),” type of needle insertion,® and injection site.**
Other factors, such as the pH and the osmolality of a solu-
tion, may also contribute to injection pain,

The volume of the solution may also have an influence
on injection pain.®” Only one previous study” has focused
on this subject. In that study, five different volumes of in-
sulin which ranged from 0.025 to 0.5 mL were compared.
No significant differences in pain perception were seen be-
tween these volumes. For comparison of injection pain, a
21-cm visuat analog scale (VAS) was used,” which is less
reliable than a 10- or 15-cm VAS®

The purpose of our study was to compare the injection
pain of subcutaneous administration of four different vol-
umes ranging from 0.2 to 1.5 mL. For measurement of the
injection pain, a 10-cm standard VAS and a 6-item verbal
raling scale (VRS) were used.

Methods

SUBJECTS

Eighteen healthy volunteers (¢ women, 9 men), 21-30 years old
(mean 25,2}, weighing hetween 51.8 and 95.6 kg (mean 73.1) were in-
cluded in the study. Based on weight and height, the body mass index
(BM1I) was calculated accosding to the formula [(body weight in kilo-
grams) + (height in meters)?].? The BMI ranged from 19.4 to 27.9 kg/m?
{mean 23.5). The subjects were instructed not to take any analgesics or
consume any alcohol during the 48 houss prior to the study. Before initi-
ation the protocat was approved by the Regional Hthics Committee, axd
written informed consent was oblained from each subject.

PROTOCOL

This was a double-blind, randomized, multiple crossover study, in
which the injection pain of four different volumes (0.2, 0.5, 1.0, 1.5 mL)
of NaCl 0.9% was compared. The syringes were covered with cpaque
1ape. The injections were given subcutaneously by two diabetes nurses
using a conventional 2-mi. disposable syringe mevnted with a 27-gauge
needls (Neolus Terumo, 27 G % 3/3”). For each subject all injections
were given by the same nurse. The study was done on 2 days with a 1-
week wastout period between the study days. On each study day the
subjects received Four injections in each thigh (Figure 1). Both the lateral
and the medial positions were used. For each thigh, twa injections were

Figure L The fouz injectica sites on the thigh.

given proximally and two distally, According to the randomizaten code,
each of the four velumes was given once proximally and once distally.
On each of the two study days the subjects received either 3.5 mL in all
eight injection sites, or four different injection volumes twice — ance
distally and once proxtmally. The assessment of the injection pain was
done immediately after each injection using toth a 10-cm VAS and a
six-itetn VRS, The VRS was categorized as follows: no pain, mild pain,
moderate pain, severs pain, very sévere pain, and worst possible pain.
The extremes on the VAS were no pain and worst possible pain.

The VAS and the VRS data were analyzed with the Wilcoxon test,
the Mann-Whimey test, and the Kruskal-Wallis test, The VAS and VRS
data were compared by means of the Spearman rank correlation test,

Resulis

The pain scores resulting from the VAS and the VRS for -
all volunteers following injection of the four different vol-
wmes are shown in Figures 2 and 3, respectively. A signifi-
cant difference in pain score on both the VAS (p < 0.05)
and VRS (p < 0.01) was seen among the four volames.
When examining the individual injection volumes in de-
tail, significant differences were tfound between 0.5 and 1.0
ml. and ketween 0.5 and 1.5 ml.. No significant differcnce
was seen between 0,2 and 0.5 mL or between 1.0 and 1.5
mL.

The validity of our pain assessing model was tested vg-
ing a volume of 0.5 mL in all eight injection sites. The in-
dividual pain scores from this volume did not show any
significant trend toward decrease or increase in pain score
with the eight injections. Furthermore, the comparison be-
tween pain scores on the first and the second injection day
showed no signiticant difference. No significant period or

carryover effect could be detected.
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Figure 2, Multiple box-and-whiskee plot based on visual analog scale (Y AS) pain
scores from the 18 volunteers following injection of the four volumes. For each vol.
umne, the hox enclases the middle 50% of the VAS dain, and the whiskers indicate
minitnum and maxisawm vaiues, A cross indicates the mean and ahiodzonial line the
median. {Kruskal=Wallis test, p < 0.05).

730 m  The Annals of Pharmacotherapy w1996 July/August, Volume 30

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



MERSINGJ
Sticky Note
None set by MERSINGJ

MERSINGJ
Sticky Note
MigrationNone set by MERSINGJ

MERSINGJ
Sticky Note
Unmarked set by MERSINGJ

https://www.docketalarm.com/

The pain scores from the two scales were compared. A
statistically significant correlation between the pain scores
on the VAS and the pain scores on the VRS was found (r=
0.79, p < 0.0001).

Discussion

To our knowledge this study is the first to demonstrate
that the pain of a subcutaneous injection is related to the
solution volume. Only one study” has previously dealt with
this subject, but failed to show any correlation. The main
reasons for this may be that the largest volume injected
was 0.5 mL and that a nonstandardized VAS was used.
The results from our study show that pain is significantly
increased at an injection volume greater than or equal to
1.0 mL.

The study was carefully designed to rule out any contri-
bution (o injection pain from known factors such as needle
size, preservative, and injection mode.** All injections of
the NaCl 0.9% were performed by trained diabetes nurses
using syringes mounted with 2 27-gange needle. The vol-
umes in the range from 0.2 to 1.5 mL were chosen because
this interval was regarded as being clinically relevant for
subcutancous injections. It is also known that injection
pain varies witl the injection site.** A previous study in in-
sulin-dependent diabetic patients show ﬁd that pain was
significantly greater distally on the thigh compared with
the proximal position.® To avoid any systematic errors in
the study design, the randomization was performed in such
a way that each of the four different volumes was injected
once proximally and once distally.
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Flgure 3. Multiple box-and-whisker plot based on vecbal cating scale (VRS) pain
scores from the 18 volenteers following injection of the four volumes. For ench vol.
ume, the box encloses the middle 50% of the VRS data, and the whiskess indicate
minimua and maximum values. A coess indicates the mean and a hodzontal line the
median, (Kruskal-Wallis west, p <0.01).

Research Reporls

To assess the validity of our pain-assessing model, 0.5
mL was administered to the volunteers at all eight injection
sites on one of the two study days. Using these data we
showed that there was no significant period or carryover
effect. The 0.5 ml. volume was chosen because jt was re-
parded as being a clinically relevant injection volume. The
BMI from the individual subjects can also be regarded as
being representative for the normal population. Qur maedel
proved to be reliable for healthy subjects and valid for the
purpose of this study. The correlation between the pain
scores of the VAS and the VRS was high, indicating that
the subjects had understood and used the pain scales cor-
rectly.

Since compliance is a problem in many types of medical
therapy, issues relating to compliance should be considered
during drug development.® One way to improve compli-
ance could be through an improvement in patient conve-
nience. From this point of view, the volume of a subcuta-
neous injection should be less than 1.0 mb.. We therefore
recommend that the results from this study be considered
when injection preparations for subcutaneous administra-
tion are formulated.

Summary

The pain of a subcutaneous injection is related to the in-
jection volume in the thigh. The results show that increas-
ing the volume from 0.5 to 1.0 mL increases the pain sig-
nificantly. In order to optimize patient convenience in rela-
tion to subcutanecus administration, the results from this
study should be considered in refation to the formulation
of injection fluids. The volume should generally be less
than 1.0 mL if injected into the thigh, ==

We thank phanmacy assistant Ruth Hansen, phanmacy snadent Ulln S Jensen, and phar-
maey student Mette Munk-Petersen for technical assistance and advice, and medizal
writer Noglle Holten Pind fer linguistic ndvice, We wlso thank chief physician Hans-
Henrik Parving, Stenn Diabetes Cantee, For his suppert,

References

I. Bridges A, Stirling H, McDowell J, Jensen 8, Jgrgensen T, Kelnar C.
Dovble-blind study 1o compare the local tolerance of three different sol-
vents used Lo reconstitute growth ormons {abstract), Presented at the
Briush Pharmacologieal Society Meciing, London University College,
London, England, December 17-19, 1591,

2. Coley BRM, Butler CID, Beek BI, Mullane P, Bffect of needle size on
pain and hematoma formation with subeutaneous injection of heparin
sodiurn, Clin Pharin 1987:6:725-7.

3. Jargensen 217 Improvement of patieat convenience in treatment with
growth homone. J Pediatr Endocrinol 1994;7:175-80.

4. Lee DM. How painful is intensive insulin injection therapy? 2 Gesamee
[nn Med 1992:47:266-9.

5. Christiansen IS, Sorensen P, Hansen B, Christensen T. A double blind,
randemized study on the degree of pain on penstration by Tnsujest and
MNovopen necille either proximaily or distally of the thigh (abstract), Pre-
sented at 8th Workshop of the AIDSPIT Swdy Groug, Igls, Austria, Jan-
vary 29-31, 1989,

6. Jargensen IT, Monensen HB, Jorgensen JOL. Patient acceptance of
Nordiject: & new drug delivery system for growth hormone. DICP Ann
Pharmacother 1591:25:585-8.

7. Chantelau E, Lee DM, Hemmann DM, Zipfel U, Echterhoff S, What
makes msulin injection painful? BMI 1991;303:26-7.

3. Seymour RA, Simpson fvi, Charlton JE, Phillips ME. An evaluation of
length and end-phrase of visual analog scales in dental pain. Pain 1985;
21:177-83.

9. Olefsky MI. Obesity. In: Braunwald E, Issclbacher 1K, Petersdorf RG,
Wilson JD, Martin Ji3, Favei AS, eds. Harrison's principles of internal

The Annals of Pharmacotherapy = 1996 JulyiAugust, Volwne 30 = 73]

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



MERSINGJ
Sticky Note
None set by MERSINGJ

MERSINGJ
Sticky Note
MigrationNone set by MERSINGJ

MERSINGJ
Sticky Note
Unmarked set by MERSINGJ

https://www.docketalarm.com/

medicine. | 1th ed. New Yock: MeGraw-Hill Book Company, 1987:
1671-6.

EXTRACTO

opyerivo: Coinparar el dolor asociado a la inyeccion subcutdnea de
cuaro volimenes distintos de solucién isoténica de cloruro de sodic.

pisefio: Estudio en doble ciego, aleatorio, prospectivo, de dosis
rudltiples, y cruzado.

escovario: Cenro Diabéco Steno, Gentofte, Denmark.

METODOS: Se inyectaron 4 volémenes distintos (0.2, 0.5, 1.0, y 1.5 mL)
de solucidn iseténica de clorzre de sodic {isotonic scdium chlonide, 9
mg/mL, DAK) a 18 voluntarios sanos, El estudio se realizé en 2 dias
separados uno de otro por una semana libre de la administracitn de las
sciuciones de estudio, En cada une de los dfas de estudio, los
voluntarios recibieron 4 inyecciones en cada muslo. Para determinar la
vatidez del modelo de evainacion de doler utilizado los voluntarios
recibieron, biea sea un volumen de 0.5 mL en cada musio o 4
volimenes distintos de inyeceién por duplicado. La evaluacion de dolor
se realizd inmediatamente despuds de cada inyeceidn vsando una escala
analdgica visual (EAV) de 10 cm de longitud y una escala de
clasificacion verbal (ECV) de 6 elementos.

rESULTADDS: Se observd una diferencia significativa entre los 4
volidmenes de inyeccidn con respecto al dolor reportade usando la EAYV
(p<0.03) y la EVC (p < 0.01). El dolor sz incrementd con el volumen
de inyeceién de 1.0 ml y 1.5 mL. No se detectaron diferencias
significativas en dolor entre ios vohimenes de 0.2 y 0.5 mL y los
voldmenes de 1.0 y 1.5 mL. Tampoco de deteetd influencia del
tratamiento precedents. Hlubo una correlacidn significativa en cuanto a
dolorentrs la EAV y la EVC . (r=0.79, p < 0.0001),

concrusiongs: Se concluye que el dolor asociado a fa inyeccidn
subcutdnea de una solucidn estd relacionado al volumen de inyeccidn en
¢l muslo. Los resultados demuesiran que el incrementar el velumen de
inyeceion de 0.5 mL a 1.0 mL, incrementa el dolor significativamente,
Los hallazgos de este estudio deberfan ser tomados en consideracidn
cuaado se formulen preparaciones patenterales de administracion
subcutdnea. Se recomienda que ¢l volumen de inyeccidn sea menor de
1.0 mi cvando se inyecta en &l muslo,

ENCARNACION C SUAREZ

RESUME

onjecTiF: Comparer la douleur résultant de I'injection sous-cutanée de
quatre volumes différents de liquide,

DEVIS EXPERIMENTAL! Etude prospective, croisée pour les quatre
volumes, randomisée, et 4 double-aveugle,

LIEU DE L'ETUDE: Steno Diabetes Centre, Gentofte, Danemark,

paRTICIPANTS: Dix-huit volontaires sains, 9 hommes et 9 fernmes, dgds
e 21 230 ans.

METHODOLOGIE: On a injecté aux partcipants quatre velumes différents
de solution saline isotonique (0.2, 0.5, 1.0, et 1.5 mL}, L'éude u £1¢ faite
sur 2 jours séparés d'un intervalic dune semaine et tus les sujets ont
regu, & chaque jour, quatre injections sur chacure des deux cuisscs, Afin
de vérifier 1a validité du modsle choisi pour I'évaluation de la douieur,
chaque participant a requ huit injections de 0.5 mE au cours de |'une des
deux joumndes d’étude, L'évaluation de la douleur é:ait faite
immédiatement aprés chaque injection en utilisant une échelle visuelle
analogue (EVA) de 10 cmn et une échelle verbale (EV) comportant six
termes.

rESULYATS: Une différence significative a &€ détectée entre les volumes
A 1"étude selon les deux modalités d'évaluation utilisées (EVA, p <0.05;
et EY, p <001} La douleur était significativerment plus imgortante avec
les volumes de 1.0 et 1.5 mk.. Les auteurs n’ont pas détects de différence
significative entre les volumes de 0.2 et 0.5 mk de méme qu'entie ceux
de LOet 1.5 mL, Il 0’y a pas eu non phus de différence atribuable au
facteur temps. Les auteurs ont trouvé une bonne corrélation entre les
deux échelles utilisées lorsqu’ils en ont comparé les tésultats (r = 0.79,

2 < 0.0001).

concrustons: La douleur ressentic apés une injection sous-cutande
dans fa cuisse serait reliée au volume injecté. Les résullats iei montrent
que passer d'un volurne injecté de 0.5 2 1.0 mL augmente
significativement la douleur, Les auteurs suggdrent que cete étude soit
prise en considération par F'indusirie pharmaceutique au moment de
formuler les liquides destinés 4 l'injection sous-cutanée, Au niveau de la
cuisse, le volume devrait généralement éure inférevr A 1.0 ml.

MICHELE PLANTE
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