
7 ZDV+3TC, 11 ZDV+ABC and 6 3TC+ABC were randomised to placebo in Part A
• at week 160

– 2/7 (29%)were still taking ZDV+3TC only
• 0/2 had HIV-1 RNA <400 copies/ml

– 6/11 (55%)were still taking ZDV+ABC only
• 4/6 had HIV-1 RNA <400 copies/ml (all <4000 c/ml)

– 5/6 (83%)were still taking 3TC+ABC only
• 4/5 had HIV-1 RNA <400 copies/ml (all <4000 c/ml)

– remaining children had added NFV or switched ART completely

• At 160 weeks, 56% children were still taking their randomised NRTI including
NFV/no NFV as randomised (Table 1Table 1).

– a further 11% children had not changed their NRTI combination
(eg added NFV or switched NFV to NNRTI or other PI)

Therefore overall to week 160 the majority of child-time on trial was spent takingTherefore overall to week 160 the majority of child-time on trial was spent taking
NRTI combination as randomised (Figure 1).NRTI combination as randomised (Figure 1).

• Excluding early single drug switches for toxicity, marginally more children in the
ZDV+3TCZDV+3TC group had changed 1 or more drugs when HIV-1 RNA was >400 copies/ml
(logrank p=0.14) (Table 1Table 1)

– a number of ART changes after week 48 occurred when children had suppressed HIV-1 RNA
(because of concerns about toxicity, pill burden or the desire to construct easier regimens)
and resistance is not likely to have developed

• ddI+d4T+EFZ was the most popular regimen not based on the trial NRTI combinations (n=10)`

G1-12

• 128 ART-naiveART-naive children were randomised to ZDV+3TCZDV+3TC (n=36) or ZDV+ABCZDV+ABC
(n=45) or 3TC+ABC3TC+ABC (n=47).

• Asymptomatic children (n=55) were also randomised to receive nelfinavir
(NFVNFV)) or NFV placeboNFV placebo (Part A): and all other children (n=73) received open
label NFVNFV (Part B).

– children in Part A were unblinded to NFV/placebo allocation when the last
child enrolled reached 24 weeks of follow-up (25 October 1999), and continued or
changed their current regimen depending on the decision of their paediatrician

• At baseline, median ageage was 5.3 years5.3 years (range 0.3-16.7 years), median CD4%CD4%
was 22%22% (IQR 15-29%), mean HIV-1 RNAHIV-1 RNA was 5.0 log5.0 log1010 copies/ml copies/ml (SD 0.8);
12 children (9%9%) had had an AIDSAIDS defining event

PENTA 5PENTA 5 was a 48 week randomised controlled trial comparing 3 dual nucleoside
analogue reverse transcriptase inhibitor (NRTI) combinations, with or without
nelfinavir (NFV), as first line antiretroviral therapy1.

To investigate longer term response with these NRTI combinations, we analysed
changes in CD4CD4 and plasma HIV-1 RNAplasma HIV-1 RNA to 160 weeks together with changes in
antiretroviral therapyantiretroviral therapy (ART).

One child was lost to follow-up after 3 days, and one died from sepsis in the first
month after starting 3TC+ABC+NFV in Part B. All other children were followed
beyond week 48 for the primary analysis. 4 children developed a new AIDS
defining event before 48 weeks (1 ZDV+3TC, 2 ZDV+ABC, 1 3TC+ABC).

At both 24 and 48 weeks after initiation of ART, ABCABC containing regimens were
more effective than ZDV+3TCZDV+3TC in terms of absolute reduction in log10 HIV-1
RNA and proportions with HIV-1 RNA below 400 copies/ml1. Improved
virological control in the NFV group at week 24 had attenuated at week 48,
possibly as a result of sub-optimal dosing.

All regimens were generally well tolerated and the incidence of hypersensitivity to
ABCABC (3%) was similar to that observed in adults.

Three year follow-up of the PENTA 5 TrialThree year follow-up of the PENTA 5 Trial
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PENTA 5 trial design

Results to week 481

• All 126 children with follow-up at 48 weeks were followed beyond 48 weeks (36
ZDV+3TCZDV+3TC, 44 ZDV+ABCZDV+ABC, 46 3TC+ABC3TC+ABC). Median follow-up to 31 December 2002
was 180 weeks (IQR 162-204, range 97-245 weeks).

– only 2 children were last seen alive before 144 weeks (at 97 and 104 weeks respectively)

After week 48

• 2 children had new AIDS events (encephalopathy week 92, extrapulmonary TB week 123)

• 1 child died without AIDS at week 164 (following Hodgkin’s lymphoma)
– although 2/3 had completely switched ART, none ever achieved RNA <400 copies/ml and all

had CD4%<15% at AIDS/death

� from 0-160 weeks, total new AIDS events or death:
2 ZDV+3TCZDV+3TC, 3 ZDV+ABCZDV+ABC, 3 3TC+ABC3TC+ABC

• at the 3-year follow-up, clinical signs of lipodystrophy reported in 2/116 (2%)
– both white, on 3 drug regimens with NFV for >140 weeks

– aged 8.6 and 3.6 years at ART initiation with ZDV+3TC+NFV and ZDV+ABC respectively

Follow-up & clinical events

CD4, height and weight at 160 weeks

Changes in CD4%, absolute CD4, age-adjusted CD4 Z score, height-for-age and
weight-for-age at 160 weeks broadly mirrored the changes observed at 48
weeks (Figures 3 and 4Figures 3 and 4).

� in spite of differences in HIV-1 RNA response, increases in CD4% were similar in all 3
groups and had plateaued between 48 and 96 weeks

– at 160 weeks increases in CD4% were 11% on average

� Height-for-age continued to increase significantly between 48 and 160 weeks.

� Significant differences in height-for-age at both 48 weeks and 160 weeks reflected
reductions in HIV-1 RNA across the NRTI groups at these timepoints.

Abstract (updated) HIV-1 RNA at and to 160 weeks
The decline in HIV-1 RNA at 48 weeks was sustained to week 160 (Figure 2(a)Figure 2(a)),

but the difference between the NRTI groups was smaller (Figure 2(b)Figure 2(b))
– more children in the ZDV+3TCZDV+3TC group had switched to second-line therapies for lack of

virological response or virological failure.

Overall results at 160 weeks continued to suggest superiority of 3TC+ABC.Overall results at 160 weeks continued to suggest superiority of 3TC+ABC.

Although similar proportions had HIV-1 RNA <400 copies/ml at weeks 48 (60%)
and 160 (58%), at week 160 fewer children had <50 copies/ml (36%) than
week 48 (44%).

However, some tests at 160 weeks were <400 copies/ml on standard assays and are
conservatively considered NOT <50 copies/ml (1 ZDV+3TCZDV+3TC, 4 ZDV+ABCZDV+ABC, 4 3TC+ABC3TC+ABC).

Contact details:
MRC Clinical Trials Unit
222 Euston Road, London, NW1 2DA
Tel: +44 20 7670 4714
Fax: +44 20 7670 4818
Email: asw@ctu.mrc.ac.uk or

dmg@ctu.mrc.ac.uk

Università di Padova
Via Giustiniani 3
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Tel: +39 049 821 3585
Fax: +39 049 821 3509
Email: carlog@child.pedi.unipd.it

Collaborators and Acknowledgements

We thank all the children, families and staff from all the centresWe thank all the children, families and staff from all the centres
participating in the PENTA 5 Trial.participating in the PENTA 5 Trial.

PENTA 5 Executive Committee: J-P Aboulker, A Babiker, A Compagnucci, J Darbyshire, M Debré, C Giaquinto, DM Gibb,
A Jones (GlaxoSmithKline), D Paes (GlaxoSmithKline), AK Petersen (Agouron)

PENTA Steering Committee: J-P Aboulker, A Babiker, S Blanche, AB Bohlin, K Butler, G Castelli-Gattinara, P Clayden, J
Darbyshire, M Debré, R de Groot, A Faye, C Giaquinto (chairperson), DM Gibb, C Griscelli, I Grosch-Wörner, C Kind, J Levy, H Lyall,
M Mellado Pena, D Nadal, C Peckham, JT Ramos Amador, L Rosado, C Rudin, H Scherpbier, M Sharland, PA Tovo, N Valerius, U
Wintergerst.

National Trials Centres: Medical Research Council Clinical Trials Unit, London (A Babiker, J Darbyshire, DM Gibb, L Harper, D
Johnson, P Kelleher, L McGee, A Poland,  AS Walker);  INSERM SC10, Paris (J-P Aboulker, A Compagnucci, M Debré, S Girard, C
Moulinier, Y Saidi).

Funding: PENTA is a Concerted Action of the European Commission, supported by BIOMED 2 contract BMH4-CT96-0836 and by
contract QLK2-2000-00150. Funding for the main trial was also provided by the Medical Research Council, UK; Agènce Nationale de
Recherche sur le Sida (ANRS), France; Istituto Superiore di Sanità - Progetto Terapia Antivirale, Italy; Comunidad Autonoma de
Madrid, Spain; GlaxoSmithKline; and Agouron.

Participating Centres: Belgium - Hôpital Saint Pierre, Brussels: J Levy, M Hainaut, A Peltier, S Carlier, G Zissis; Brazil - Instituto de

Infectologia “Emilio Ribas”, São Paolo: M Della Negra, W Queiroz; Fleury Laboratories, São Paolo: LP Feitosa, D Oliveira; France - Centre

Hospitalier Universitaire, Nantes: F Mechinaud, F Ballerau, A Lepelletier, S Billaudel, V Ferre; Germany - Virchow-Klinikum, Humboldt-
Universität zu Berlin: I Grosch-Wörner, R Weigel, K Seel, C Feiterna-Sperling, D Ohlendorf, G Riße, C Müller; Universitäts-Kinderklinik Düsseldorf: V
Wahn, T Niehues, J Ndagijimana, G Horneff, N Vente; Universitäts-Kinderklinik Eppendorf, Hamburg: R Ganschow.  Universitat zu Köln: T Simon,
R Vossen, H Pfister; Universitäts-kinderkliniken, Munich: U Wintergerst, G Notheis, G Strotmann, S Schlieben; Ireland - Our Lady’s Hospital for
Sick Children, Dublin: K Butler, E Hayes, M O'Mara, J Fanning, F Goggins,  S Moriarty, M Byrne; Italy - Ospedale Regionale di Bolzano: L Battisti;
Spedali Civili, Brescia: M Duse,  S Timpano, E Uberti, P Crispino, P Carrara, F Fomia, A. Manca; Ospedale Meyer, Florence: L Galli, M Mariondo;
Istituto G Gaslini, Genova: D Bassetti, F Fioredda, E Pontali; Ospedale Civile, Modena: M Cellini, C Baraldi, M Portolani, M Meacci, P Pietrosemoli;
Università di Napoli ‘Federico II’: A Guarino, MI Spagnuola, R Berni Canani, P Laccetti, M Gobbo; Università di Padova: C Giaquinto,  V Giacomet, R
D’Elia, A de Rossi, M Zanchetta; IRCCS Policlinico San Matteo, Pavia:D Caselli, L Arlandi, S Beltrami, V Landini; Ospedale Bambino Gesù, Rome: G
Castelli-Gattinara, S Bernardi, A Krzysztofiak, C Tancredi, P Rossi, L Pansani; Università degli Studi di Torino: E Palomba, C Gabiano; Ospedale S.
Chiara, Trento: A Mazza, G Rossetti; Ospedale S. Bortolo, Vicenza: R Nicolin, A Timillero; Portugal - Hospital de Dona Estefania, Lisbon: L

Rosado, F Candeias, G Santos, ML Ramos Ribeiro, MC Almeida, MH Lourenço, R Antunes; Spain - Instituto de Salud Carlos III, Madrid: MJ Mellado
Pena, ML Carillo de Albornoz, P Martinez Santos; Hospital Son Dureta, Palma de Mallorca: L Ciria Calavia, J Serra Devecchi, O Delgado, N Matamoros;
UK - Bristol Royal Hospital for Sick Children, Bristol:A Foot, H Kershaw, C Kelly; PHL Regional Virus Laboratory, Bristol: O Caul; Ninewells
Hospital and Medical School, Dundee: W Tarnow-Mordi, J Petrie, Alison McDowell, P McIntyre, K Appleyard; Ealing Hospital, Middlesex: K Sloper, V
Shah, K Cheema, A Aali;  Royal Edinburgh Hospital for Sick Children, J Mok, R Russell, A Brewster, N Richardson; City Hospital, Edinburgh: S Burns
; Great Ormond St Hospital for Children NHS Trust, London: D Gibb, V Novelli, N Klein,  L McGee, S Ewen, V Yeung; King’s College Hospital,
London: C Ball, K Himid, D Nayagam, D Graham, A Barrie, K Stringer, S Jones, N Weerasooriya, M Zuckerman, P Bracken; Newham General Hospital,
London: D Gibb, E Cooper, T Fisher, R Barrie, U Patel (deceased); Royal Free Hospital, London: V Van Someren, K Moshal, L Perry, T Gundlach; St
Bartholemew’s Hospital, London: J Norman; St George’s Hospital, London: M Sharland, M Richardson, S Donaghy, Z Mitchla C Wells, D Butcher
(deceased); St Mary’s Hospital, London: G Tudor-Williams, H Lyall,  J White, S Head, S Lambers, K O'Hara; C Stainsby; St Thomas’ Hospital, London:
G Du Mont, T Solanki, S Swanton, S O’Shea, A Tilsey; University College London Medical School: S Kaye; Children’s Hospital, Sheffield: A Finn, S
Choo, R Lakshman, L Barr; Sheffield Public Health Laboratory, Sheffield G Bell, A Siddens.

ReferencesReferences
(1)(1) Paediatric European Network for Treatment of AIDS (PENTA). Lancet 2002; 359:733-40.

Background:Background: PENTA 5 was a 48 week prospective randomised controlled trial comparing 3 dual NRTI
combinations with or without NFV as first ART therapy. We describe long term response to 160
weeks.

MethodsMethods:: 128 children were randomised to ZDV+3TC (n=36),  ZDV+ABC (45) or 3TC+ABC (47). Asymptomatic
children (n=55) were also factorially randomised to NFV or placebo; all other children received open-label NFV. 1
child was lost to follow-up and 1 died before 2 weeks: data on the remaining 126 children are presented.
Analyses are intent-to-treat.

ResultsResults:: Median follow-up was 176 weeks (IQR 161-203). Two children had new AIDS events after 48 weeks
(encephalopathy week 92, extrapulmonary TB week 123) and 1 child died without AIDS (week 164); although
2/3 had completely switched ART, none ever achieved RNA <400 c/ml and all had CD4%<15% at the time of
the event. At 3 years, 2/116 (2%) children were reported as having clinical signs of lipodystrophy: both had been
taking 3 drug regimens with NFV for >140 weeks. At 160 weeks 56%, 55% and 59% were still on randomised
therapy in the ZDV+3TC, ZDV+ABC and 3TC+ABC groups (including NFV/no NFV as randomised: dual NRTI alone
for 13 children). 67%, 64% and 72% were on randomised NRTI combinations in the 3 NRTI groups respectively.
Excluding single drug switches for toxicity in the first 8 weeks, 36% ZDV+3TC, 25% ZDV+ABC and 17%
3TC+ABC had changed 1 or more drugs when HIV-1 RNA was >400 c/ml (logrank p=0.15). Of 120 (95%)
children with HIV RNA measured at week 160, 54% ZDV+3TC, 48% ZDV+ABC and 70% 3TC+ABC had RNA<400
c/ml (p=0.07 adjusted for minor baseline imbalances and receipt of NFV/placebo), with 37%, 31% and 40% <50
c/ml respectively (adjusted p=0.8). Corresponding decreases in log10 RNA were 2.4, 2.4 and 3.1 respectively
(p=0.08). Among children randomised to and still taking dual NRTI alone, 0/2 ZDV+3TC, 4/6 ZDV+ABC and 4/5
3TC+ABC had RNA<400 c/ml. Median increase in height for age Z-score was 0.20, 0.21 and 0.51 (p=0.03),
reflecting RNA response at week 160; and increase in CD4% was 11%, 11% and 10% respectively (p=0.3).

ConclusionsConclusions:: By 160 weeks, 44% children had made at least 1 change to randomised regimen for
toxicity, lack of response, compliance or other reasons. However, improved efficacy (in terms of
HIV-1 RNA suppression and growth changes) and lower rates of switching with detectable HIV-1
RNA in the 3TC+ABC group were sustained from 48 to 160 weeks. Clinical evidence of
lipodystrophy was reported in only 2 (2%) children.

Background & Objectives

Children randomised to dual NRTI

All analyses are intention to treat. Baseline values were those before and nearest to randomisation (within 4 weeks).
Changes from baseline were based on the closest value to nominal assessment weeks (within equally spaced
windows). For HIV-1 RNA below the lower limit of quantification (<50 copies/ml), normal interval regression was
used, replacing values with the interval in which the true value could lie (the interval [0,50] copies/ml). Proportions
were compared using exact tests.
Because of minor imbalances in baseline characteristics and receipt of NFV in the NRTI groups, analyses were also
adjusted for age, HIV-1 RNA and CD4% at baseline; plus allocation to NFV in Part A or Part B or placebo in Part A for
NRTI comparisons1. Adjusted analyses of proportions used logistic regression with Wald tests.
CD4 cell counts, height and weight were expressed as Z scores with reference to healthy uninfected children.

Statistical methods

ART to 160 weeks
Summary

� 56% children had not changed from allocated therapy at 160 weeks

– many children stayed on their allocated regimens in spite of detectable
viral load

– this is likely to be due to difficulties in achieving and sustaining
virological suppression <400 copies/ml, problems with PK and sub-
optimal dosing, and uncertainty at what levels of HIV-1 RNA at which to
switch as well as sustained clinical and immunological well-being

� Fewer children switched from ABCABC containing regimens when HIV-1
RNA was above 400 copies/ml

� Improved efficacy of 3TC+ABC 3TC+ABC in terms of HIV-1 RNA suppression and
growth changes was maintained from 48 to 160 weeks

� CD4% increased slightly between 48 and 160 weeks; but there were no
differences in the CD4% increase between the NRTI combinations

� clinical evidence of lipodystrophy was reported in only 2% children

Table 1: ART at 160 weeksTable 1: ART at 160 weeks
ZDV+3TC ZDV+ABC 3TC+ABC

n=36 (100%) n=44 (100%) n=46 (100%)

on randomised NRTI AND
NFV/no NFV as allocated 20 (56%) 24 (55%) 27 (59%)

on randomised NRTI 24 (67%) 28 (64%) 33 (72%)

changed �1 drugs when
RNA was >400 copies/ml 13 (36%) 11 (25%) 8 (17%)

off ART 0 5 (11%) 3 (7%)

Figure 2: Child-time to 160 weeks by ART takenFigure 2: Child-time to 160 weeks by ART taken
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Figure 2(b): HIV-1 RNA at 48 and 160 weeksFigure 2(b): HIV-1 RNA at 48 and 160 weeks
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Figure 4: Growth and weight at 48 and 160 weeksFigure 4: Growth and weight at 48 and 160 weeks
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Figure 2(a): Changes in logFigure 2(a): Changes in log1010 HIV-1 RNA (unadjusted) HIV-1 RNA (unadjusted)

ZDV+3TC
ZDV+ABC

3TC+ABC

Number
ZDV+3TC 36 36 36 36 30 35
ZDV+ABC 44 43 43 43 31 42
3TC+ABC 46 45 45 45 28 43
Note: changes in log10 HIV-1 RNA adjusted for age, baseline HIV-1 RNA and CD4% and NFV receipt are similar
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Figure 3: CD4% and Z-score at 48 and 160 weeksFigure 3: CD4% and Z-score at 48 and 160 weeks
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