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Name: Viracept
Common name: nelfinavir
€Y’
Indication summary (as last approved): Treatment of HIV-1 infections
Marketing authorisation holder: Roche Registration Ltd.

O

1. Scientific discussion

1.1. Introduction Q@

Viracept contains the active substance nelfinavir, an inhij Human Immunodeficiency Virus (HIV)
protease. Nelfinavir belongs to the pharmaco-therapiutic oup of Protease Inhibitors.

Nelfinavir is indicated in antiretroviral combinati ment of human immunodeficiency virus (HIV-
1) infected adults, adolescents and children of 3§§s of age and older. In protease inhibitor (PI)
experienced patients the choice of nelfinakuld be based on individual viral resistance testing and
treatment history. Both Viracept oralg@SO mg/g and Viracept film-coated tablets 250 mg are

currently authorised.

Nelfinavir was first approved fo use in the EU in January 1998. At the time of approval there
were very limited pharmacoki @(PK) data available from a specific study in HIV-infected children
aged > 2 years that supp, {a dosage regimen of 20-30 mg/kg body weight administered three
times daily (TID) either aQnIets or using the oral powder. Administration was to be with a meal or
light snack. \

After initial ap %ata from additional PK studies in HIV-infected children showed lower plasma
exposure o Q:I to that achieved in adults with the same dose regimen, which raised a concern
that 20-30 mg/kg TID could result in virological failure in children. Furthermore, studies in children
rangi Nge from newborns to 18 years showed significant inter-subject variability in nelfinavir
p kinetics. This may reflect a combination of factors including not taking nelfinavir with

ate amounts of food, not taking the entire dose (especially in very young children) and either
ineéreased clearance or poor absorption.

Since 1998 the accumulated experience has led to recommendations for either twice daily or thrice
daily dosing for children aged from 13 years and adults as well as for children aged from 3 to 13 years.
In children aged 3 to 13 years the recommended starting dose ranges are 25-30 mg/kg TID or 50-

55 mg/kg BID in the currently approved SmPC.
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The MAH has submitted a variation in order to change the current dose recommendations for children
aged 3-13 years when using either the Viracept oral powder 50 mg/g or Viracept film coated tablet
250 mg based on four studies performed in children. The MAH has proposed to increase the TID dosing
regimen from 25 to 30 mg/kg to 25 to 35 mg/kg body weight on grounds that it is less likely to lead to
inadequate plasma exposure.

In summary, the variation concerns a change to the starting dose when administering Viracept in three
divided doses daily (TID) to children aged 3-13 years. There are no changes to actual dosing
recommendations for older subjects or for children aged 3-13 years when administering Viracept in
divided doses daily (BID). é

However, the MAH has also proposed to add recommendations into the tables for TID dosing aets
for children of < 18 kg body weight and include advice on dissolving the tablets to faC|I|ta ir use

as an alternative to the oral powder. Q

N

Variation requested Type
C.lL.4 Variations related to significant modifications of t II

Summary of Product Characteristics due in ﬁl rticular to
new quality, pre-clinical, clinical or phari gilance data

1.2. Clinical aspects

Revision of the recommended TID Dosing Regi@

Clinical studies Q

The MAH has submitted an overview of trcﬁt; collected from four studies conducted in children that

have assessed plasma exposures against rget adult AUC24 of 43-53 mg*hr/L :
. Agouron study 524 - child Qmonths to 13 years, N = 65

. Agouron study 556 - @en 3 months to 12 years, N = 141
. PACTG377 - child ﬁmonths to 13 years, N = 62

Including a PK sub- QTG?ZS - children 3 to 11 years, N = 11

PENTAQ dren <3 months, N = 20
These studi further described below and a summary is provided in table 1.

t>\
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Table 1: Summary of studies provided by the MAH

I

AUC,; (mg.hr/L)

Protocol No. Dosing Regimen N Age
[ref] (n with PK data)
AGI1343-524 20 (19-28) mg/kg TID 65 | <3 months - 13 56.1 +£29.8°
[8333] years (n=14)
AG1343-556% 25-35 mg'kg TID 14 2 — 12 years 38 (9—121)d
[8335] 1 (n=286)
PACTG-377 30 mg/kg TID? 52 3 months -7 342(20.7-61.5)F
[8425] . [10001] years (n=29)
7 years — 16 894 (2481353
years (n=11)
Substudy PACTG-725 | 55 (48-60) mg/kg BID? 11 3 months — 13 1018+561°
[8426] years (n=6)
PENTA 7 40 (34-43) mg/kg TID 20 | 0.9 —=4.7 months 338+309°
[8427] switched to (n=4)
75 (55-83) mg/kg BID 372+192°
(n=12)

! Protocol specified dose (actual dose range where available)

* PK data from Study AG1343-556 were more variable than data from other studies conducted in the
paediatric population and of limited value
* Number of subjects treated with NFV in absence of NVP.

b Arithmetic mean + SD
® Median (range)
4 Mean (95% CI)

Targeted adult exposure of AUC»4 of 44-53 mg*hr/L

As shown in table 1, these studies used a range
that provided plasma exposures associated with

TID dose and 53 mg*h/L for the adult BID

Agouron study 524 was an open-lab
evaluated the safety, tolerability a

segment involved dosing at TID o
was an option to continue

se).

\\)

avir doses and schedules to identify regimens
cy in adults (AUC24 of 44 mg*h/L for the adult

dosing for up to 22 months.

centre study conducted in two parts. The first segment
single dose nelfinavir to select a likely dose. The second
weeks with the dose selected during the first segment. There

W§

All patients received nelfj irin combination with nucleoside reverse transcriptase inhibitor (NRTIs). A
target plasma concentratiog’of 50%-200% of the median exposure in adults after a 750 mg single
dose was used to%y paediatric doses by age sub-group.

The mean ag

64 children enrolled was 4.3 years with 16 aged 7-13 years, 23 aged 2-<7 years

ears. The mean baseline HIV RNA value was 4.6 log10 cfu/ml and the mean CD4%

was 23°
RNA
< ies/mL.

and 25 ag
gﬁﬁter 11 months of the extension study the mean CD4% was 36.1% and the mean HIV
45 log10 cfu/ml. Of those subjects remaining in the study at this point, 20% (13/32) had

ouron study 556 was a Phase III, randomised, double-blind study that compared nelfinavir (25-
35 mg/kg TID) with placebo each co-administered with zidovudine (ZDV) and didanosine (ddI) in
141 HIV-positive children who had received minimal prior antiretroviral therapy (ART). The mean age

of the children was 3.9 years and 94 (67%) were aged 2-12 years while 47 (33%) were aged

<2 years. The mean baseline HIV RNA was 5.0 and 5.1 log10 cfu/ml in the two treatment groups and
the mean CD4% was 20%.
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The percentage with HIV RNA <400 at 48 weeks in children aged = 2 years was 26% in the nelfinavir
group and 2% in the placebo group (p=0.0008). In those aged <2 years only 1/27 placebo and

2/20 nelfinavir group subjects maintained an undetectable HIV RNA level at 48 weeks. In both
treatment groups, CD4% and absolute counts increased from baseline and the Week 48 mean CD4%
for nelfinavir and placebo subjects still on study was 29%.

PACTG 377 was an open-label study that randomised 181 HIV treatment-experienced children to one

of: b
—  d4T+NVP+RTV @
—  d4T+3TC+NFV ’\6

— d4T+NVP+NFV or O(

-  d4T+3TC+NVP+NFV

d4T=2'-3'-didehydro-2'-3'-dideoxythymidine, stavudine; NVP=nevirapine; RTv= r|tonaV|r, 3 ‘dldeoxy 3'-

thiacytidine, lamivudine; NFV=nelfinavir

In each case NFV was given at 30 mg/kg TID. The median age of subjec w@9 years and

46% were male. At baseline the median HIV RNA was 4.4 log 10 cfu/ the median CD4 cell count
was 690 cells/mm3. The MAH also provided the publication from t

Sub study PACTG 725 evaluated d4T+3TC+NFV with NFV g mg/kg BID to 11 subjects of
<30 kg. The median age was 7.8 years, the median CD4 c t was 710 cells/mm?® and median HIV
RNA was 4.4 log10 cfu/ml.

The proportions with detectable viral load at baselin t had HIV RNA <400 copies/mL at 48 weeks
were 41% for d4T+NVP+RTV, 42% for d4T+3T 730% for d4T+NVP+NFV and 52% for
d4T+3TC+NVP+NFV. No significant clinical differénces were identified between those who received NFV
at BID or TID schedules. &,

PENTA 7 was an open-label study thﬁ ated a NFV+d4T+ddlI regimen in 20 HIV-infected infants
aged < 12 weeks. The mean age months (range 0.9 to 4.7 months), median HIV RNA was
5.51 log10 cfu/ml and median as 33%. By week 48, 37% had <400 copies/mL and 21% had
<50 copies/mL. The medianﬁ from baseline in absolute CD4 count at week 48 was

170 cells/mm?3 and the er change in CD4% was 1%.

Safety data obt r@w the studies indicated that the doses were reasonably well tolerated across the

age range. verse events (AEs) were common, relatively few were considered drug related

(with the éion of diarrhoea), severe in intensity or required discontinuation of study drug. As in

adult st common AE associated with NFV was diarrhoea, which was reported in 39 - 47% of

subj eutropenia/leucopenia was the most commonly observed significant laboratory abnormality

a s of Grade 3 or 4 in 14 - 16% of subjects. However, discontinuations due to laboratory
ormalities were rare.

The MAH concluded that not all of these paediatric studies identified doses that achieved the target
plasma exposures and considerable variability in the PK data was noted. Because of this marked
variability, dose selection required evaluating the available PK data in conjunction with the clinical
(efficacy and safety) data. The MAH concluded that there were clinical concerns that the currently
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approved TID dose results in frequent virological failure and that the data from children aged 2 to
13 years (in Agouron study 524, Agouron study 556 and PACTG 377) showed that 25-35 mg/kg TID
provided nelfinavir exposure associated with clinical evidence of activity over 48 weeks of dosing.
Therefore, the MAH proposed an increase in the TID dose for children aged 3 to 13 years to 25 to

35 mg/kg.

Literature review

As per request of the CHMP, the MAH further conducted a literature research to assess all relevan @

published data and experience accumulated in children. *

O

The review of published literature was performed by searching for the terms nelfinavir, p &ic,
children and HIV in the U.S. National Library of Medicine, NIH Pubmed database. In addi
references from HIV treatment guidelines from Europe and the U.S. were reviewe& ber of

published studies were identified that are not relevant to this review because the

> 3 years of age.

The initial study of Viracept (study AG1343-524) in children evaluated do es@()-w mg/kg th

times daily (TID) administered as tablets or powder in HIV-infected chi

is on children

ree

n and exposed infants. This

study enrolled 62 children aged from 3 months to 13 years and foug steady state nelfinavir
exposures in children administered 20-30 mg/kg TID were coto those in adults taking

750 mg TID.

Table 2: Steady state pharmacokinetics of nelfina\m children and in adults

N\
Median value (interquartile range)
PK Parameter Pediatric 23 + 3 mg/'kg Adult 750 mg
(n=19) (n =41)
AUC; (mg*l/L) 19 (13 — 30) 16 (13 — 30)
Cmax (mg/L) 38(26-50) 29(23-41)
Cmun (8 hr mg/L) 1.5(0.7-2.8) 1.2(09-16)

[Krogstad 199975}

.
In a study that eval%d nefinavir 30 mg/kg TID combined with saquinavir soft gel capsule 33 mg/kg
TID and NRTIs in @\ dren aged 3 to 16 years there was no assessment of nelfinavir PK but there
was increased@ re to saquinavir with no major safety issues®. A study that evaluated 23 HIV-

L 4
infected chj %
plasma*HIV-

rebo er week 12 may have reflected insufficient doses of nelfinavir in some cases?.

ged 0.3 to 16.9 years reported that 12 (52%) receiving nelfinavir had a sustained
NA level decrease > 1.0 log10 from baseline. The authors noted that virological

A%ervational cohort evaluated the long term safety and efficacy of PIs including nelfinavir (dosed
mg/kg TID) taken between 1996 and 2003 in 133 HIV infected children in the Swiss Mother and
Child HIV Cohort Trial. The mean age of 86 children taking nelfinavir was 7.7 years (0.1 - 16.9 years)
and the the total duration of exposure was 235 patient-years?>. Virological response at 48 weeks was

! pPreliminary experiences with triple therapy including nelfinavir and two reverse transcriptase inhibitors in previously
untreated HIV-infected children, Markus B. Funk, AIDS 1999, 13:1653-1658
2 Long-Term Responses to Treatment Including Ritonavir or Nelfinavir in HIV-1-Infected Children, D. Nadal, Infection 2000;

28:287-296

3 Long-Term Safety and Effectiveness of Ritonavir, Nelfinavir, and Lopinavir/Ritonavir in Antiretroviral-Experienced HIV-
Infected Children, Christoph Rudin, Pediatr Infect Dis J 2008;27: 431-437
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observed in 55% (33/60) receiving nelfinavir, in 66% taking RTV-based regimens and in 69% receiving
lopinavir/ritonavir (LPV/RTV). While the study was ongoing, the nelfinavir dose was increased to 30-
40 mg/kg TID.

The ANRS1248/1277 cohort compared the responses to nelfinavir (administered to 60 children at

doses of 90 mg/kg TID or BID) and to efavirenz in 16 children in Cote d'Ivoire. Suppression of

detectable HIV-1 RNA viral load was achieved in 40% (95% CI, 27.0-54.1), 46.5% (95% CI, 31.2-

62.3) and 45% (95% CI, 23.1-68.5) of children, respectively, at 30, 36 and 42 months of follow-up. b

A prospective cohort evaluated long-term nelfinavir administered at 30 mg/kg TID or 45 mg/kg twi@
daily (BID) in 39 treatment-naive or experienced HIV-infected children®. Children of median age@
4.7 years (range: 1.1 to 8.8 years) took nelfinavir for a median duration of 185 weeks (IQR:
264.9 weeks). Study medications were discontinued in 26 (69%) children due to virologic re,
poor palatability of oral powder, simplification of therapy or AEs.

"N

A small study that compared BID to TID dosing evaluated the virological response& gh
concentrations of nelfinavir 20 - 30 mg/kg TID in 15 children (mean 7.6 years of age) vertically
infected with HIV-1. The geometric mean trough concentration of the TID re@ group was

1.55 mg/L (range 0.13-5.22 mg/L). However, peak and trough concentrations*@id not correlate with
total daily dose, mg/kg dose, age, weight, previous PI use or CD4+ c { At Week 24 there was a
mean viral load reduction of 2.1 (+1.2 SD) log10 copies/mL in the I&imen group. On univariate
analysis, the decrease in the virus load at 24 weeks of treatment ¥
concentration of nelfinavir but there was a trend toward a decteaSed

trough concentrations®. O
N

HIV-infected children (n=50) participated in an AUC-controMed study while taking nelfinavir 20 -

30 mg/kg TID (mean 24 mg/kg TID) plus efavirenz NRTIs®’. PK evaluations were performed at
weeks 2, 6 and 56 and doses were adjusted to achiéve AUCS8 values 210 mg*h/L. The median age of
children was 7 years (range 3-16 years) a ean body weight was 24 kg (range 13.4-98 kg). A
relationship between AUC8 and C8 with v'm response was observed (Table 3). Dose adjustments

ot correlated with trough
vViral load in patients with higher

to achieve at least AUC 10 mg*h/L red e risk of suboptimal exposure and achieved high rates of
virological suppression. The mean wee CL/F was approximately 3.4-fold faster than in adults and
increased by 62% over 56 wee proportion of children who achieved target AUC values at week
56 was less than that at wee bhich may reflect changes in clearance. The study showed no
difference in nelfinavir P&ek 56 between those who did and did not have a virological response.

(4
O
O
<

4 Long-term Experience With Combination Antiretroviral Therapy That Contains Nelfinavir for up to 7 Years in a Pediatric
cohort, Henriétte J. Scherpbier, Pediatrics 2006;117;e528-e536

®> Pharmacokinetics and Pharmacodynamics of Nelfinavir Administered Twice or Thrice Daily to Human Immunodeficiency
virus Type 1-Infected Children, G. Gatti, Clinical Infectious Diseases 2003; 36:1476-82

6 Combination therapy with efavirenz, nelfinavir, and nucleoside reverse-transcriptase inhibitors in children infected with
human immunodeficiency virus type 1, Stuart E. Starr, N Engl J Med 1999;341:1874-81

7 Pharmacokinetics and Pharmacodynamics of Efavirenz and Nelfinavir in HIV-infected Children Participating in an Area-
under-the-curve Controlled Trial, CV Fletcher, Clin Pharmacol Ther. 2008 February; 83(2): 300-
306.d0i:10.1038/sj.clpt.6100282
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Table 3: Comparison of nelfinavir PK characteristics with the proportion of children < 400
versus > 400 copies/ml of HIV RNA

A study that evaluated a small number of children increased the dose from 30

| avg, (m_g*h.-'L) |

,z/b

Cy(mg/L)
Nelfinavir pharmacokinetics at week 2
< 400 copies/mL 214 25
= 400 copies/mL 6.9 1.5
P value 0.01 0.038
Nelfinavir pharmacokinetics at week 6
= 400 copies/mL 20.8 2.8
> 400 copies/mL 184 1.6
P value 0.36 0.11

ATIC,, area under the plasma concentration—time curve from time 0 to 8 h post-dose; Cg,
measured concentration 8§ h post-dose

45 mg/kg TID to achieve targeted dose adjusted AUCs of 13-20 mg/L®. In t

nelfinavir was initially given at 20-30 mg/kg TID to children of median
increased to at least 90-110 mg/kg daily. The children with a nelfina

virological responses than those with lower troughs.°

In a study of 24 HIV-infected children aged from 5 months to
the median nelfinavir dose was 28 mg/kg q8h [IQR 26-31
dose was 750 mg g8h. Of 22 children who completed 6

HIV RNA <500 copies/ml. After stratification of the
mg/kg nelfinavir q8h, the AUC0-8 showed a less
8.7, 16.6 and 12.5 mg/I*h, respectively). Howe
particularly in the very young children. Vir
30 and 40 mg/kg TID were 50, 71 and
relationship between nelfinavir pla

of those with AUCO-
of the five who took

taking nelfinavir with food i

The PACTG 377 stud

four regimens containi

TID dose 1250 m{§/

N

8 <12.5 mg/I
750 mg T

2z,

g

%

)
TID to 40 and
nta 5 study®

3 years but the dose was

5.
ailgh > 0.8 mg/L had better

h including 17 aged > 2 years'!

8h] and the maximum absolute
s treatment 16 (73%) had a response of

groups of 20 (n=5), 30 (n=14) and 40 (n=5)
ose-proportional increase (median AUC0-8 of
ere was significant variability in PK nelfinavir,
ical response rates at 6 months in dose categories 20,
respectively (P>0.1) but there was no significant
Is and efficacy. A virological response was observed in 80%

in 71% of those with AUC0O-8 >12.5 mg/I*h (P>0.1). Three

AUCO0-8 values <12.5 mg/I*h. There may have been an effect of
children and with formula in younger children.

y ev%ed 140 children aged from 4 months to 17 years who received one of
neffinavir (30 mg/kg TID if < 30 kg and 27-33 mg/kg if > 30 kg; maximum

e) 121314 HIV RNA < 400 copies/mL was observed in approximately 50% at 48

8 Phar
J. 20
5

%Vcs of nelfinavir in human immunodeficiency virus-infected infants, Capparelli, Edmund V, Pediatr Infect Dis
0(8):746-51
n of dual nucleoside-analogue reverse-transcriptase inhibitor regimens with and without nelfinavir in children

w@\/-l who have not previously been treated: the PENTA 5 randomised trial, Paediatric European Network for
ent of AIDS (PENTA), Lancet 2002; 359: 733-40

1

David M. Burger, J Pediatr 2004;145:403-5
1 pharmacokinetics of nelfinavir in children: influencing factors and dose implications, Alina S Bergshoeff, Antiviral
Therapy, International Medical Press 2003; 8: 1359-6535
12 Nelfinavir Pharmacokinetics in Stable Human Immunodeficiency Virus-Positive Children: Pediatric AIDS Clinical Trials
Group Protocol 377, Leslie Carstensen Floren, Pediatrics 2003;112;e220-e227
13 Combination Nucleoside Analog Reverse Transcriptase Inhibitor(s) Plus Nevirapine, Nelfinavir, or Ritonavir in Stable
Antiretroviral Therapy-Experienced HIV-Infected Children: Week 24 Results of a Randomized Controlled Trial—PACTG 377,
Andrew Wiznia, AIDS Research and human retroviruses Volume 16, Number 12, 2000, pp. 1113-1121

4 Nucleoside-Analogue Reverse-Transcriptase Inhibitors Plus Nevirapine, Nelfinavir, or Ritonavir for Pretreated Children
Infected with Human Immunodeficiency Virus Type 1, Paul Krogstad, Clinical Infectious Diseases 2002; 34:991-1001
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weeks. A separate PK analysis of nelfinavir exposures was made for children >/< 25 kg, including a
subset of > 30 kg who received 27-33 mg/kg TID (Table 4).

Table 4: Nelfinavir exposures in children < 25 kg and > 25 kg weight

Median Age Median Weight Median AUC, g
N (Years) (kg) pg*hr/mL
Children < 25 kg 9 42 145
(0.6 -7.0) (8.8-21.6) 114
Children > 25 kg 11 9.8 337
(7.2-16.0) (25.5-552) 20.8

[Floren 2003] [10023]
v
Median AUC was greater for children > 25 kg compared with those < 25 kg and so f gatter
group had exposures less than the target AUC that correlated with virological res owever,
AUCs in children < 25 kg varied from 6.9-20.5 pg*h/mL and the age range was& 0.6 to 7.0 years.
Smaller children received the powder whereas those > 25 kg generally recei blets but all dosing
was observed. The results suggested inadequate dosing in children < 25Kg.

The AG1343-556 study was designed to evaluate 25-35 mg/kg TID ir@ infants and children who
were randomised (1:1) to Zidovudine/didanosine (ZDV/ddI) alonmbined with nelfinavir 250 mg
tablets or 50mg/g powder (n=66) for 48 weeks, including 36 @v e aged 3-12 years and received
nelfinavir 25-35 mg/kg TID. A population PK approach wa yed to examine the association of
dose, PK and virological response using sparse PK sampli S@roe—dose samples on weeks 4, 8, 12, 24
and 48 and one sample at 3 h post-dose at weeks

The mean dose was 28.9 mg/kg (range 19.1- 3 Qand the mean AUC8 was 9.8 pg*h/mL (95%
CI: 2.4-40.4 ug*h/mL). The significant var AUC was thought to possibly reflect the age range.
Viral suppression was maintained more fr, Iy when AUC8 was at least 12.5 pg*h/mL (54%
response) vs. < 12.5 ug*h/mL (28% r e). Doses required to achieve adequate exposures and
virological response were closer to g and most of the exposures above 12.5 pg*h/mL were
associated with doses between 30 35 mg/kg as illustrated in Figures 1 and 2.

Figure 1: Associati\on @een Nelfinavir dose and AUCg
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Figure 2: Association between nelfinavir dose and reduction in HIV
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With increased doses, diarrhoea was reported as the most frequent AE. The Qvalues observed
in children > 25 kg in the PACTG 377 study (29.8 ug*h/mL) were greater th e exposures that
were observed to correlate with acceptable virological responses in th ﬁ343-556 study (12.5
Hg*h/mL). However, the frequency and severity of AEs in children @05—35 mg/kg was not
significantly different than reported in the earlier study that evalu0—30 mg/kg TID (Table 5).

Table 5: Adverse events in children enrolled in AGN;-524 and AG1343-556 studies

Ko

AG1343-524 [8289] | AG1343-556 """
20 — 30 mg/kg TID 25-35mg/kg TID

N 64 66*
Number (%) of patients with treatment-emergent
AFs 59 (92%) 61 (92%)
Number of treatment-emergent SAEs 17 25
Number (%) of patients with treatment-emergent
SAFEs 17(27%) 18 (27%)
Number (%) of patients who discontinued the
study 29 (45%) 10 (15%)
Number (%) of patients who discontmued due to
treatment-emergent AEs (all resulting in death) 1(0) 2 (3)k*
Number (%) of patients who died (all due to HIV-
related events) 0 2(3)
Diarrhea: number patients (%) reported 30 (47%) 26 (39%)

* Includes all children enrolled, age 0.3 — 12 years of age
#% 2 deaths due to death from HIV-related events; one from meningococcemia and one from multi-organ

fatlure resulting from Pneumocystis carimii pneumonia.
A\ T4

The most frequently reported AEs in AG1343-524 were rhinitis (61%), fever (48%), diarrhoea (47%),
lymphadenopathy (38%), increased cough (33%), rash (31%), otitis media (31%) and vomiting
(27%). In AG1343-556 the most frequently reported AEs were diarrhoea (39%), otitis media (32%),
fever (29%), pharyngitis (29%), lung disorder (26%), anemia (26%) and rhinitis (23%).
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Hirt et al. evaluated 25-35 mg/kg TID (all dosed with tablets) in 182 children aged from < 2 months to

> 8 years including 82 aged > 2 years.!®> The purpose of this study was to determine if adequate

plasma concentrations were achieved with 25-35 mg/kg TID in children using a target Cmin value of

0.8 mg/L. Of the 82 children, 29 aged 2 to 7 years received a mean dose of 416 mg (SD 108) and

53 aged 8 or more received a mean dose of 655 mg (SD 131 mg). The study evaluated % of children

with Cmin 0.8 mg/L using Bayesian estimation. In children aged 2 to 16 years who received 25 mg/kg

TID the predicted concentration was above 0.8 mg/L in 96% and PK modelling demonstrated that 25-

35 mg/kg was optimal for children aged 2 to 13 years. Apparent nelfinavir CLT/F and V/F decreased asb
a function of age and the authors recommended greater doses for children aged < 2 years. @

A prospective cohort evaluated 42 treatment-experienced children who had vertically transmi (6
HIV.'® The mean age was 6.7 years, the dose was 25 - 35 mg/kg TID and children were eva%t for
a median of 41 months (range 6 to 71.3 months). A virological response (VL < 1 log10) served
in 38/42 children with an undetectable VL in 28. No significant adverse experiences bServed.

In a study of 615 HIV infected children aged 2 to 12 years on ART in the UK and I‘M between
January 1997 and March 2005, it was noted that total doses of 60-90 mg/kg/ e too low and
that 62% of children taking nelfinavir were being under-dosed during 1997- *'7 The authors noted
that with dosing of 110 mg/kg/day, underdosing decreased to 26% in 2@—2002 and to 18% in 2003-

2005. @
O

The MAH concluded that a number of studies that evaluate inavir 20-30 mg/kg TID observed low
exposures to nelfinavir, significant variability in nelﬁnav\h and low virological responses,
particularly in smaller and younger children. Some studies that administered this dose targeted the
dose to the higher limit of 30 mg/kg TID. In additioéme studies observed correlations between
selected PK parameters (AUCg, Cmin) and sugg@aat targeted dosing strategies would improve
response. However, significant inter-patie ariability and low levels have been observed in very
young children with doses of approximatm&ng/kg TID. Increasing the dose to 25-35 mg/kg TID in
children = 3 years of age was found toQ e improved virological response rates, did not result in
significant changes in AEs and achjevetugreater exposures in children.

Revision of dosing rec ndations in children weighing less than 18 kg

The 250 mg film-coated tablet formulation is approved for use in the age group 3 to 13 years but the
existing BID and ing recommendations start at 18 kg.

The WHO Wei@r height charts for children aged 2 to 5 years cover the weight range 6-27.5 kg (3rd
to 97th p@e iles) in girls and 6.5-26.5 kg (3rd to 97th percentiles) in boys. As for subjects of <

10 kgab
prop¢ @ to introduce tablet dosing recommendations for weight bands 10-12 kg and 13-17 kg to
appropriate BID and TID dosing of 250 mg film-coated tablets in children of 10 up to 18 kg

e
g weight.

15 Age-Related Effects on Nelfinavir and M8 Pharmacokinetics:a Population Study with 182 Children, Deborah Hirt,
ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Mar. 2006, p. 910-916

16 Effects of highly active antiretroviral therapy with nelfinavir in vertically HIV-1 infected children: 3 years of follow-up.
Long-term response to nelfinavir in children, Salvador Resino, BMC Infectious Diseases 2006, 6:107 doi:10.1186/1471-
2334-6-107

7 Underdosing of antiretrovirals in UK and Irish children with HIV as an example of problems in prescribing medicines to
children, 1997-2005: cohort study, Esse N Menson, BMJ Volume 332, 20 May 2006 bmj.com

&
ight the prescriber is currently referred to the SmPC of the oral powder, the MAH initially
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During the evaluation of this variation, the MAH proposed in its first response a revised dosing table
allowing Viracept 250 mg tablets to be administered in place of oral powder as a TID regimen for
children 3 - 13 years of age (Table 7).

BID dose recommendations for the same weight ranges (i.e. <18 kg) were not proposed because the
tablets would not achieve the theoretical doses recommended for children in each weight band (based
on 50 - 55 mg/kg BID). For example, administration of 1 tablet BID to children with weights between
7.5 kg - 8.5 kg will result in doses of 29.4 - 33.5 mg/kg whereas 2 tablets BID will result in doses of
58.8 - 66.7 mg/kg. Similar problems would arise for the other weight bands as shown in Table 6. @

Table 6: Comparison of the calculated dose ranges in mg/kg for BID administ’@of
Viracept 250 mg tablets {
.\

Alternative
= Calculation of dose = Calculation of dose
Weight Range Tablets/Dose range that would be Tablets/Dose range that would be
(ko) BID provided (mg/'kg) BID provided (mg/'kg)
7.5—8.5 2 59 —67 1 29— 33
=8.5-10.5 2 45 - 59
=105-12 2 42 — 48 3 63 —71
=12 —14 3 54 — 63 2 36 —42
=14 —16 3 47 — 54
=>16—18 4 56 — 63 3 42-47
=18 —22 4 46 — 56
>22 5 54.3
&,
The revised dosing table allowing Viracept 250 tablets to be administered in place of oral powder

as a TID regimen for children 3 - 13 years@e is presented below (Table 7). In order to avoid
recommending doses that are lower than(the,target range, calculations were made to assure that
doses of at least 25 mg/kg would he administered for each weight band.

©
K
* Q@
O
O
%
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Table 7: Viracept 250 mg tablets based on weight and dose range (25-35 mg/kg TID)

. Calculated Verification of
Highest Mean# | Recommended | dose range that
Lowest | Dose mg 250 mg # 250 mg would be
Weight Range | Dose mg (35 Mean Tablets Tablets per provided
(kg) (25 mg'ks) mglkg) Dase (range) Dose® (mg/lkg)
057 @
T5-83 188 208 243 08-1.2) 1 204-333
1.16 \: b
=85 -103 213 368 280 | 05-15 1 238-294 N
1.37
=10.5-12 263 420 i (1.1-1.7 2 41.7-47.6
1.58
=12 - 14 300 490 395 (12-2.0) 2 357417
1.82
=14 - 16 350 360 453 (14-2.2) 2 31.3-357
206
=16 —18 400 630 515 (16-2.3 2 278-313
244
18-22 450 770 610 | (1.8-3.1) 3 341-417
276
=22 575 803 691 (23-31) 3 326

However, taking equal humbers of tablets for ea%se resulted in doses that were either too high or

too low in three weight bands, based on th
Administration of the higher doses was t
doses would be given to children to en

of the proposed dose range. 6

Table 8: Weight bands‘z\&n

O

o] ended 25 - 35 mg/kg TID (Table 8).
initially proposed by the MAH to assure that adequate
at the majority of patients receive doses at the upper end

ich recommended doses were either too high or too low

Too high to be

Too low to be

Dosing within the 25- Dosing within the 25-

Weight bands schedule 35 mg/kg/dose schedule 35 mg/kg /dose
=>10.5-12 2 tab TID 41.6-47.7 1 tab TID 20.8-23.8
=12-14 2 tab TID 35.7-41.7 1 tab TID 17.9-20.8
>18-22 3 tab TID 34.1-41.7 2 tab TID 22.7-27.7

7

dies demonstrated that significant inter-patient variability in plasma levels have been observed with
administration of different doses of Viracept to children. In the AG1343-556 study, very low and high
exposures to nelfinavir were observed in children who received 25-35 mg/kg TID doses. The higher
doses recommended in some of the weight bands would assure that adequate doses and optimal
exposures to nelfinavir would be achieved, while data on higher exposures in these weight bands did
not reveal any additional safety concerns based on studies including the AG1343-556 study. However,
these higher doses were based on theoretical calculations that had not been evaluated in children.
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Following the CHMP concern that the revised recommendations for TID dosing with tablets appear to
be potentially sub-optimal in some weight bands the MAH reassessed all available data at the high end
of TID dosing. Data were available from children receiving high nelfinavir doses on a twice daily
regimen (50 - 55 mg/kg). However, there were limited data available for doses > 35 mg/kg
administered three times daily in children 3 - 13 years of age. Specifically, in the AG1343-556 study,
doses were greater than 25 - 35 mg/kg in 6 patients and the highest dose of 38.2 mg/kg was

administered to 2 children in the study (Table 9). Of the 6 children with doses >35 to 38.2
mg/kg/dose, 5 children were in the >12-14 weight band and none were in either the >10.5 - 12 kg or 6
the >18 - 22 kg weight bands. @

.\6

Table 9: Range doses > 35 mg/kg administered to children in the AG1343-556 s%

AG1343-556 Children with Doses > 35 mg/kg
Dose — Low | Dose — High
Patient Baseline Weight Range* Range*
1D # Age (Yrs) (Kg) (mg/kg) (mg/kg)
2402 3.5 13.1 32.68 38.16
2702 3.3 13.3 32.68 38.16
1304 3.0 14.2 31.05 35.21
2805 3.0 14.2 30.3 35.71
2820 3.4 14.2 27.17 35.21
2801 4.1 15.8 28.48 35.21

AG1343-556 clinical study report; Appendix, Patient Listing 32
#*Dose range represents the lowest and highest doses in mg/kg taken by each study subject during the study.

N

The potential benefits for using equal dosc}peeding the upper range of 35 mg/kg in three weight
bands include avoidance of under dosi@ theoretically, limiting HIV-1 resistance and potential

virological rebound. Q

The risks for children in three ands that would receive > 35 mg/kg include potential increases
in frequency and/or severit»ﬁ erse events, intolerance to the medication, interruption of dosing
associated with adverse ts, the development of HIV-1 resistance and potential virological rebound
due to reduced tole biliﬁong term overdosing may occur for children who remain in one of the
three weight band XXtended periods of time and would take doses > 35 mg/kg TID long term.
However, the t@ consequences of long term overdosing have not been evaluated.

.

Children i tWo lowest weight bands may be exposed to higher doses for limited periods of time.
Child eights 10.5 - 12 kg and 12 - 14 kg would be expected to remain in these weight bands
for a ately 7.5 - 10 months and 12 - 14.5 months, respectively. However, according to the

g arts for healthy children, most children with weights 10.5 - 12 kg would be 3 years of age or

*Healthy children with weights 18 - 22 kg would be 5 - 6.5 years of age and estimates suggest
hat children may remain within this weight band for 18 — 20 months.

In conclusion, having reviewed all the data, the MAH revisited the proposal made in response to the
second request for supplementary information in which unequal doses over each day were proposed to
achieve a total daily dose that would be consistent with that provided by 25 - 35 mg/kg TID and
without exceeding 35 mg/kg. This dosing regimen is consistent with the daily doses that documented
the efficacy and safety of nelfinavir in paediatric clinical trials (see Table 10).
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Table 10: Viracept 250 mg tablets TID (25-35 mg/kg TID)

g

Dose to be administered three times a day to children aged 3 to 13
Recommended number of tablets at
. Total
Body weight each meal
y ; - - number of
of the patient|Number of: Number of | Number of tablets per
in kg tablets at | tablets at | tablets at da.\'
breakfast ;! lunch : dinner '
7.5t0 8.5 kg 1 1 1 3
8.5t0 10.5 kg 1 1 3
10.5 to 12 kg* 2 1 1 4
12 to 14 kg* 2 1 2 5
14 tol6kg 2 2 2 6
16 tol18kg 2 2 2 6
18 to 22 kg* 3 2 2 7
over 22 kg 3 3 ' 3 0

*: Children with these weights will be given an uneven number of tablets during the day.

\( )*
Within the constraints of a fixed 250 mg tablet strerQand a fixed TID dosing frequency, it is not
possible to design a dose regimen that uses an Q mber of tablets per dose that satisfies the
established dose range. Evidence for the appropriateness of targeting a daily dose comes from the

approved BID and TID regimens used for inavir, both of which have the same upper target for the
daily dose (~105-110 mg/kg/day).

The variable dosing with the TID r 'Qshould not lead to sub therapeutic concentrations of
nelfinavir in children because t nation half life of nelfinavir is 3.5 = 5 hours and due to the
presence of the active metab#l M8) that contributes to antiviral activity (ratio of M8:nelfinavir
exposure is approximatel %

In study AG1343-5 vitgppression was maintained more frequently in patients with an estimated
AUC of at least 12@ hr/mL (54% response) compared to those with an AUC of less than

12.5 pg*hr/m response) but the PACTG 377 study that evaluated nelfinavir 30 mg/kg TID did
not find a r. ﬁhip between Cmin and virological response. There were significant differences
betwe ;éyw s in Cmin values which further demonstrates the inter-patient variability in the PK of

neIfir@ d difficulty in correlating virological response to Cmin.

T has evaluated alternative ways that would allow administration of 250 mg tablets on a TID
imen. The MAH looked at calculations using half tablets with a TID equal dosing regimen in the
three weight bands and found that the doses were close to the 35 mg/kg/dose limit (Table 11).
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Table 11: Dose recommendations within target range using half tablets

Dosing Total number of
Weight bands schedule tablets per day Mg/kg/dose
>10.5-12kg 1.5 tab TID 4.5 31.3-35.7
=12 -14kg 1.5 tab TID 4.5 26.8-31.3
=18 -22kg 2.5 tab TID 7.5 28.4-34.7
O

%,

L 4
However, Viracept tablets cannot be cut in half and there is no possibility to achieve the dosi \6
schedule to administer equal numbers of whole tablets on a TID basis. In addition, there i ethod
that would allow accurate measurements of partial quantities of crushed tablets to chil erefore,
there is no method that would allow equal dosing of whole tablets three times dail %50 mg
tablets that would adhere to the 25 - 35 mg/kg TID dosing schedule. &
™

In another scenario, the observation was made that adding 3 half tablets wiv& hour period is
equivalent to one whole and one half tablet during the day. Doses were rgcalctifated on a daily basis
and the extra half tablet doses were rounded up or down to result in as close as possible to the
target doses using whole 250 mg tablets (Table 12). @

Table 12: From half to whole tablets \OQ

Additional whole
tablets by Total
Dosing schedule for rounding up or Tablets per
Weight bands | equal whole tablets TID down per day day
>10.5-12 1 tab tid Plus 1 4
=12-14 1 tab tid Plus 2 5
=18-22 2 tab t1d Plus 1 7

X

The MAH has acknowled hat this dosing schedule represents an unequal number of whole tablets
given during the dayzbut it'eliminates the half tablet dilemma and provides a practical way to
administer the re nded doses on a daily basis.

The highest» @dministered at breakfast would be separated as far apart as possible from the high

dose acim' ed during dinner (for the 12 - 14 mg/kg weight band). An alternative scenario of
givin ed tablets at bedtime would result in another meal before going to bed. This scenario is
not able because it results in a four times a day regimen and there is no data for QID dosing in

c@n. Therefore, the following TID regimen is proposed for the particular 3 weight bands affected
§ s& e 13).
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Table 13: Dose recommendations for each meal

Weight bands in kg | Breakfast Lunch Dinner
=10.5-12 2 tab 1 tab 1 tab
=12 -14 2 tab 1 tab 2 tab
=>18-22 3 tab 2 tab 2 tab 6

%,

L 4
The paediatric dose is based on an average daily dose that falls within the range that was esﬁ&d
for safety and efficacy in paediatric studies (Table 14). Clinical experience with BID and Tg ing

regimens, both of which target an average upper daily dose of roughly 105 to 110 / e shown
similar safety and efficacy. &
Table 14: Dose recommendations with average dose ranges @
N g
Average dose
Weight range in

bands in kg | Breakfast | Lunch | Dinner mg/'kg/dose

=10.5-12 2 tab 1 tab 1 tab 27.8-31.7 Within limits

=12-14 2 tab 1 tab 2 tab 29.8-34.7 Within limits

=18-22 3 tab 2 tab 2 tab 26.5-32.4 Within limits

\‘
Therefore, the MAH considered that the p@ysed unequal dosing table for Viracept 250 mg tablets
administered as a TID regimen is e@\al dosing recommendation for Viracept in children < 22 kg.
This dosing schedule is consistent tal daily doses of nelfinavir that have been evaluated in

paediatric trials. Unequal dosi he TID regimen does not appear to be more difficult or error
prone than the current powder ructions that recommend using two different size scoops.

According to the MAH, a@rnative option would be preclusion of all use of tablets in children in less
then 22 kg. This would apply to children of approximately 6.5 years of age upwards. Children with
weights < 22 kg ave the option of initiating other protease inhibitors. Initiating antiretroviral
therapies othef t iracept would be consistent with current HIV treatment guidelines in children.
However, \r ease inhibitors that are recommended for children consist of ritonavir boosted agents
(e.qg. it mboosted lopinavir, darunavir or fosamprenavir). Nelfinavir provides an option of a PI that
does quire co administration with ritonavir. In addition, the studies provided have demonstrated
t cy of nelfinavir-containing HAART in children > 3 years of age.

Bioequivalence between nelfinavir tablets and nelfinavir powder

The original MAA stated that similar plasma concentration-time profiles were demonstrated for single
doses of Viracept tablets and powder. This was based on the findings of the Agouron AG1343-524
study that evaluated the single dose PK profile of nelfinavir powder administered to children from 0-
13 years of age and the relative bioavailability of nelfinavir oral powder versus tablets in HIV infected
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children aged 7 to 13 years. The results demonstrated that the PK of nelfinavir tablets and powder
were comparable. Viracept doses of 20 to 30 mg/kg three times daily (TID) in children aged 2 to
13 years achieved plasma concentrations comparable to those in adults receiving a 750 mg TID
regimen. The purpose of this early paediatric study was to determine the appropriate dose of oral
powder in HIV-infected children and exposed infants. The study was not designed to assess
bioequivalence.

Bioequivalence between the tablet and powder formulations was evaluated in the BE study (AG1343-

550) conducted by Agouron/Pfizer in the U.S. in 1997. This randomised, open label, cross over stud
enrolled 19 and evaluated 18 healthy adult volunteers. Each subject received a single dose of nelfj r

750 mg on two occasions (as tablets and as powder) separated by a 3-7 day washout period. o@

was with a standardised breakfast and blood samples were collected prior to and at specific ti
24 hours after the dose. PK parameters were calculated using noncompartmental method @
comparisons between formulations employed ANOVA with a 2-way crossover model.? and 90% CI
were computed using the LSM analysis of log-transformed PK parameters with res& shown in

Table 15. o

Table 15: Summary of statistical comparison of tablet and powde{pharmacokinetics
P N

edup to

All Subjects Excluding Subject #20
ANOVA ANOVA
TABLET POWDER p-Value p-Value
Geometric Geometric Geometric for Geometric for
PK LS Mean LS Mean Mean Ratio | Treatment | Mean Ratio | Treatment
Parameter (95% CT) (9520 CT) (920% CT) Difference (90%0 CT) Difference
AUC,, 299 309 1.03 1.02
(ng*Hr/mL) (28.0-319) | (29.0-33.0) | (0.96-1.12) 0.4625 (0.95-1.11) 0.6089
AUC, 281 303 1.08 1.05
(ng*Hr/mL) (26.4—300) | (284—-32.3) | (1.00-1.16) 0.1022 (0,98 —1.13) 0.2002
297 346 1.17 1.10
Coaee (Mg/mL) | (269-328) | (3.13-3.83) | 104-131) 0.0370 (1.03-1.18) 0.0249
6.00° -1.00° -1.00°
(4.00 — 4.25° ((-3.00) — (- ((-3.25) — (-
Tz (HI)® 12.00) (3.50 —6.00) 1.00)) 0.0005 1.00)) 0.0006
4725 329 0.78 0.84
T % (Hr) (366—493) | (284—-382) | (065-092) 00213 (0.75 —0.94) 0.0138

From AGI1343-550 Clinical study report

* Median (range)

® Median difference reported mstead of geometric mean ratio. Analysis of p-value 1s from Wilcoxon Rank-

Sum test

AUC,, - Area under the plasma concentration curve extrapolated to infinite time

AUC,.: Area under the plasma concentration curve extrapolated to the last measurable time point
Cae — Maximun plasma concentration

T — Time to maximum plasma concentration

T12 _Plasma concentration half life

There were no statistically significant difference between formulations for nelfinavir AUCco and AUClast
and the 90% CI around the GMR fell within the required range. Cmax was marginally greater for the
oral powder with 90% CI that did not span zero and with an upper limit that exceeded the
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requirement. The median Tmax occurred earlier after dosing with powder and the geometric mean T2
was slightly shorter. Although these differences were modest the differences between the formulations
for Tmax and T2 were statistically significant (p < 0.05).

The plasma concentration profile of the tablet formulation in one subject was significantly different
versus all other subjects with a low Cmax (1.06 pg/mL vs. 1.89-5.84 ug/mL) and also lower than the
Cmax for the same subject after taking the powder (3.22 pug/mL). This subject also had a lower post-
tablet AUClast (17.67 pg*hr/mL) versus mean AUClast 29.9 pg*hr/mL and a value of 22.33 pg*hr/mL
for this subject after dosing with powder. The plasma T"2 (12 hrs) after the tablets was higher than i
other subjects (mean 4.25 hrs) and greater than the half life observed after dosing with powder @
hr). When data from this one subject were excluded from the analysis of Cmax, the 90% CI of .

1.18 was within the required range. (

Acceptability of crushed tablets and tablets dispersed in water &

The MAH has proposed administration of tablets, dispersed in water for chiIdren@are unable to

swallow whole tablets. @

This proposal was based upon practice derived from clinical studies and being practiced based upon
recommendation in the US product information as well as known to ticed on a off label use. As
per CHMP request, the MAH has also evaluated alternative option crushing. The current
formulation of the Viracept film coated tablets was not design hewed. The force needed for
chewing the film coated tablets is very high and may resulti %age to children’s teeth. The MAH has
not encountered individuals chewing tablets in any cIiniines and there is no information on the
tolerability of chewing tablets in either adults or children. The MAH considers this alternative for
patients unable to swallow tablets as not a suitable n.

In addition, the MAH determined from internal testing that insertion of tablets in 100 ml water followed
by continuous stirring for approximately 3 _minutes resulted in a suspension that could be consumed by
children. Mixing and dispersing Viracept tablets in a small amount of water is recommended as an
alternative to oral powder in childrenqTablets should be dispersed in 100 ml (~2 cup) water and
stirred thoroughly for approximatﬁminutes with a spoon until dispersed. Then the cloudy bluish
liquid should be consumed. As@ f the film-coated tablet formulation are insoluble in water, some
particles will sediment and vﬂ ain at the bottom of the glass. Another 100 ml (~ %2 cup) of water
should be used to rinse aining suspension and consumed.

Viracept as crushed tablets have been administered to adults and to children for a number of years.
There have been mal study that has specifically compared the taste or tolerability of crushed
tablets comp whole tablets. However, administration of Viracept whole or crushed tablets
dispersed j Nt r has been evaluated in clinical studies in healthy volunteers and in HIV infected
patier g&results concluded that either there was no taste or that the crushed tablets were well
toIer

@udy evaluated the effect of 4 protease inhibitors including nelfinavir, indinavir, ritonavir and
uinavir on the sense of taste in 14 untreated HIV infected adults and in 46 healthy volunteers.
Measured samples of the protease inhibitors were mixed with water or with ethanol and were placed on
the tongues of study subjects to determine the effects of these drugs on the taste of different
substances and analysed. The taste of the three protease inhibitors (indinavir, ritonavir, saquinavir)
were found to be predominantly bitter while nelfinavir was found to be relatively tasteless. The authors
noted that nelfinavir dispersed in water was tasteless because it is not soluble in water.
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Another study compared the pharmacokinetic profile of single dose Viracept 250 mg tablets with

tablets administered as a suspension to 12 healthy volunteers in a single dose, randomised, two-way
crossover study. The suspension was prepared by dispersing 5 tablets in 100 ml water at room
temperature for a few minutes prior to administration. An additional 50 ml of water was used to mix

with and consume the residual suspension if necessary. The authors noted that the suspension and

tablets were well tolerated without major or unexpected complications. The authors also stated that

the nelfinavir suspension resulted in a “tasteless formulation that was easy to swallow”. b

The Penta 7 trial evaluated nelfinavir in 20 young infants (median age 2.5 months). Viracept oral
powder was available for children at the start of the study. The authors noted that because of the @
difficulty of administering the powder to infants, all children were switched to Viracept tablets\

were crushed and administered as a suspension.

Another study evaluated the pharmacokinetics of nelfinavir in 182 children with a medi of 8.2
years (range: 3 days to 17 years). In this study, nelfinavir was administered accor: %}ody weight
as only 250-mg tablets and tablets were “crumbled in a small volume of water an &d&d to milk or
food” when children could not swallow whole tablets. The authors noted that ir was tolerated
by children in this study.

A number of other paediatric studies that evaluated nelfinavir replace ﬁ powder with tablets
(dissolved in liquid) due to poor palatability of the oral powder and rove tolerability and assure
adherence. In addition, crushed tablets are recommended in HIV ent guidelines for children.

O
Discussion O

The MAH submitted the full set of clinical study @ts and a literature review which was performed to
provide further evidence supporting the c e,in the TID dosing recommendation for children aged 3-
13 years from 25-30 mg/kg to 25-35 The MAH submitted the full set of clinical study reports
and performed a literature reviewé@s all relevant published data and experience accumulated in
children.

The initial studies that evalu Ifinavir in children at doses in the range of 20-30 mg/kg TID
suggested that, based on numbers, this dose range might be adequate. However, some
subsequent studies esc@\ variability in virological response rates and in plasma levels, particularly
in young children. DoSes in the range 25-35 mg/kg TID may improve plasma exposure and virological
response rates. N of the data have indicated a strong relationship between plasma exposure and
virological responSe rates but this may be due to timing and sparsity of samples rather than lack of
any relatinﬁd , which would seem unlikely. Therefore, the MAH’s proposal to increase the TID dose
regi Fv\ -35 mg/kg is considered acceptable by CHMP.

In ering the proposals for adding dose recommendations for tablets for children aged 3-13 years
ang less than 18 kg the MAH was also requested to provide further reassurance on the
18equivalence of the tablets and oral powder. The MAH made reference to study AG1343-550 which

evaluated bioequivalence between the tablet and powder formulations conducted in 1997. Study

AG1343-550 essentially demonstrates bioequivalence with the exception of Cmax in the primary

analysis but it seems unlikely that the difference in Cmax observed would have much relevance to

long-term efficacy of a protease inhibitor.
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Regarding the proposed dose recommendations for tablets for children aged 3-13 years weighing less
than 18 kg, the CHMP considers that the final proposal of the MAH (which includes unequal nhumbers of
tablets at each daily dose for three weight ranges) is likely the best compromise. Some concern
regarding the potential for confusion and over dosing remains but the CHMP considers that caregivers
for these children given the total complexities of treatment regimens are likely well attuned to dosing

issues.

Studies that evaluated crushed tablets and tablets dispersed in water and administered to children
revealed that either there was no taste or that the crushed tablets were well tolerated. Therefore

compared to the powder formulation, Viracept tablets that were crushed or dispersed in water did

result in noncompliance due to intolerability or to bitter taste and they may be more convenie?\ he
patients. There is a recognised risk of potential loss of tablet particles during the crushing ofﬁ: blet
if not performed with adequate tools (e.g. mortar and pestle, spoon, etc.), however chew tablets
cannot be recommended as an option. Therefore the MAH's proposed recommendati@ar to be
suitable to ensure that the crushed tablet dose is consumed.

Finally the MAH provided information about the use of nelfinavir oral powder i @herapy in
children. Many physicians have reported that this formulation is not well acc@ by children. The
current variation sought to provide the option of using Viracept tablets thlat can be dispersed in water
for HIV infected children 3 — 13 years of age. While it may be little u re could be some children

for whom this still represents an option. Q
Following the CHMP discussion as detailed above, c?‘@es have been proposed in section 4.2 of the
SmPC and accordingly reflected in the PL: Q

e Oral Powder 50 mg/g — section@é)mPC

Changes to the product information

Patients aged 3 to 13 years: fﬂ;ren, the recommended starting dose is 50-55 mg/kg BID or if
using a TID regimen, 25 - %3_ g/kg body weight per dose.

Dose t@dministered three times a day to children aged 3 to 13
0 weight Blue Scoop White Scoop Total grams
e patient in 5 gram 1 gram of Powder
per dose
7.5to 8.5 kg 1= 4 5449
8.5 to 10.5 kg 1 plus 1 - 65g
10.5t0 12 kg 1 plus 2+ 769
12 to 14 kg 1 plus 32 8#g
14 to 16 kg 23 phas- 3= 1084
16 to 18 kg 2+ plus 14 1138g
18 to 22 kg 2 plus 3 - 13 16g
over 22 kg 3 - 15g
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e Film-coated tablets 250 mg — section 4.2 of the SmPC

Patients aged 3 to 13 years: for children, the recommended startmg dose is 50-55 mg/kg BID or if
usmg a TID regimen, 25 - 36-35 mg/kg body weight per dose.

13 years is as follows:

&

Dose to be administered two times a day to children aged 3to 1
Body ¥Wweight of the patient Number of VIRACEPT 25%

in kg film-coated tablets per,d
18 to 22 kg 4
over 22 kg 5 'ﬁ

The recommended dose of VIRACEPT film-coated tablets to be admi @Ied TID to children aged 3 to
13 years is shown in the table below. asfelews+ Children wi ights between 10.5-12 kg,
12-14 kg and 18-22 kg W|II receive a dlfferent number blets with each meal. The table

Dose to at inistered three times a day to children aged 3 to 13
Bod Recommended number of tablets at |Total number
of t ent each meal of tablets per
d Number of | Number of | Number of day
@ tablets at | tablets at tablets at
breakfast lunch dinner
7.5 to 8.5 kg 1 1 1 3
8.5to0 10.5 1 1 1
3
2 1 1
4
2 1 2
5
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14 to 16 kg 2 2 2 6
16 to 18 kg 2 2 2 6
18 to 22 3 2 2

kg* 7
IJ%Q 3 3 3 9

virologic and immunologic responses should be monitored to assure these children achieve
response to therapy. @

* Children with these weights will be given an uneven nhumber of tablets during the day. Thea

half cup of water and the rinse should be swallowed to ensure that the entir e is

consumed. &
i jui Qcommended to

adherence and the appropriate method to prepare and a

children in each weight band.

\0K

e Oral Powder 50 mg/g — section 3 of the Packeaflet

The different ways are shown in separateég below.
(o}

. Table 2: if you give the medigin times a day, you will give 50-55 mg nelfinavir each time
for each kg of body weight.

. Table 3: if you give t dicine three times a day, you will give 25-358 mg nelfinavir each
time for each kg of body@&t
Dose to @an three times a day to children aged 3 to 13
. é \
Bo ight Number of scoops How much to
’(&Qﬂ child Blue Scoop White Scoop give each time
6 (59) (1g) (in grams)
.5to 8.5 kg 1-—- 4 54 g
@ 8.5 t0 10.5 kg 1 plus 1 - 659
10.5to 12 kg 1 plus 2 76¢g
12 to 14 kg 1 plus 32 8#g
14 to 16 kg 23 phas- 3= 1084
16 to 18 kg 2+ plus 14 1139g
18 to 22 kg 2 plus 3 - 13 16g
over 22 kg 3 - 15g

CHMP variation assessment report

EMA/764761/2011 Page 23/25



e Film-coated tablets 250 mg — section 3 of the Package Leaflet

The Viracept tablets must be taken by mouth. They should be swallowed whole and sheutd=be taken
with a meal. For adults or children unable to take tablets, Viracept tablets may be put into water
and taken as follows:

e Put the tablets in a half cup of water and stir with a spoon.
e Once the tablet is dispersed, mix the cloudy bluish liquid thoroughly and take

immediately. @
¢ Rinse the glass with a half cup of water and swallow the rinse to ensure all ogt
dose is taken.

Acidic food or juice (such as orange juice, apple juice or apple sauce) are not re &ended
to be taken with Viracept because together they may have a bitter taste.

Alternatively, Viracept 50 mg/g oral powder may be taken instead. If you want the powder
instead please see the Package Leaflet for Viracept 50 mg/g oral powders.

Children aged 3 to 13 years
For children aged 3 to 13 years, the recommended dose of Viracept tab
weight. Carefully monitor the increase in weight of your child t -

daily dose is taken. ¥eu—wil-either ghre—the—medicinetoyour=ch HECbvS—orthreetimes—a—day—with
meat '

e When your child weighs 18 kg or more, you ma r@t e tablets either two or three

times a day. Q
e When vour child weighs 18 kg or less, you mus ide the tablets three times a day.

The different ways are shown in separate tables

e Table 2: if you give the medicine two tigaes a day (for children who weigh 18 kg or more), you
will give 50-55 mg nelfinavir each ti &ach kg of body weight.

e Table 3: if you give the medicine t Ixynes a day, you will give 25-358 mg nelfinavir each time
for each kg of body weight, e t children who weigh from 10.5 to 12 kg, from 12 to
14 kg and from 18 to 22 kg children will be given a different number of tablets
with each meal. The tabl hows the recommended total number of Viracept tablets
that children will be gi ch day based on their weight.

Table 2 N Q
Dose to be give o times a day to children aged 3 to 13

wh h more than 18 kg yests*
Body Wﬂeig@ Number of tablets
your child®,
18t0 224 \© 4
over 5

CHMP variation assessment report

EMA/764761/2011 Page 24/25



Table 3

Dose to be given three times a day to children aged 3 to 13
who weigh more than 7.5 kg
|Body weight of | Recommended number of tablets given |Total nhumber
your child at each meal of tablets per
Number of | Number of | Number of day
tablets at tablets at tablets at
breakfast lunch dinner
7.5 to 8.5 kg 1 1 1 3
8.5 to 10.5 kg 1 1 1 3 6
10.5to 12 kg* 2 1 1 4 @
|12 to 14 kg* 2 1 2 5 . 6
14 to16 kg 2 2 2 6 (\
16 _to 18 kg 2 2 2 6 O
18 to 22 kg* 3 2 2 7
| over 22 kg 3 3 3 9 s§

* Children with these weights will be given an uneven number of tablet

monitor your child to assure that the recommended number o

dose with meals, for each weight band. Q

The MAH has also taken the opportunity to update Anne h the current PSUR cycle and to update
the details of the Cyprus local representatives in the@:kage leaflet.

The CHMP considered the proposed changes to @ mary of Product Characteristics, Annex II and

Package Leaflet be acceptable. &’
2. Conclusion 60

On 21 July 2011 the CHMP ﬁ@red this Type II variation to be acceptable and agreed on the
in the Summary of Product Characteristics, Annex II and Package

amendments to be intro
Leaflet (Attachment&c ges highlighted).
é\ \
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