
PENPACT 1 
(PENTA 9 / PACTG 390)

PENPACT 1 
(PENTA 9 / PACTG 390)

A phase II/III randomised, open-label trial of combination 
antiretroviral regimens and treatment-switching strategies 

in HIV-1-infected antiretroviral naïve children

A collaboration between PENTA and PACTG / IMPAACT



A long-term comparison in ART naïve 
children of:

• PI-based versus NNRTI-based initial 
therapy

• two different viral load criteria for 
switching from 1st to 2nd line therapy:

>1,000 versus >30,000 copies/ml

Primary ObjectivesPrimary Objectives
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AccrualAccrual

266 randomised

(Sept 2002 to Sept 2005)

263 analysed:

Europe: 132 (50%)

USA: 72 (27%)

Brazil/Argentina: 52 (20%)

Bahamas/Puerto Rico: 7 (  3%)

3 excluded from analysis:
2 withdrew consent & did not start ART
1 had 6 months of prior ART

218 (83%) in follow-up at end of study (August 2009)
g

Median follow-up 5.0 years
IQR: 4.2 – 6.0 years, range: 5 weeks – 6.7 years



Age years, median (range) 6.5   (1 months, 17.8 years)

Gender male 69 (53%)

Route of infection vertical

parenteral
sexual contact   

79%

16%

5%

Ethnicity                   Black

White
Hispanic/Latino/Other

49%

26%

25%

ART for PMTCT 15%

CDC Stage N/A
B/C

49%

51%

CD4% median 17 (IQR: 10, 25)

HIV-1 RNA log10c/ml, median 5.1 (IQR: 4.5, 5.7)

≥1 major mutation 10/239 (4%)

Study Population  N=263 



Initial ART StartedInitial ART Started

2 NRTIs + PI
(N=131)

2 NRTIs + NNRTI
(N=132)

LPV/r   49% EFV    61%

NFV      48% NVP   38%

Other PI   2%

NRTI combinations

3TC+ZDV 40% 45%

3TC+ABC 22% 25%

3TC+d4T 24% 17%

ZDV+ddI 11% 8%

Other 3% 5%

2 children in each arm (PI / NNRTI) were started on the 

opposite class of drugs to which they had been randomised



Time to Switch by Drug ClassTime to Switch by Drug Class

At end of follow-up PI (N=131) NNRTI (N=132)

On 1st regimen 96 73% 92 70%

Switched to 2nd regimen
Off ART after 1st regimen

28 21%
7 5%

32 24%
8 6%          
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Time to Switch by Viral Load Switch-pointTime to Switch by Viral Load Switch-point
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1,000

30,000

HIV-1 RNA at switch
c/ml, median (IQR)

1,000 30,000 p-value

6,720 (1,380; 26,100) 35,712  (8,060; 72,800) <0.01



Primary EndpointPrimary Endpoint

Log10 c/ml VL 
reduction

Difference (95% CI) P-value

PI
-3.16

NNRTI
-3.31 -0.15 (-0.41, 0.11) 0.26

1,000
-3.26

30,000
-3.20 0.06 (-0.20, 0.32) 0.56

Change in HIV-1 RNA (log10 c/ml) between baseline and 4 years

N=234 out of 263, 89%

Similar findings in sensitivity analyses to address losses to follow-up
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CD4% ChangesCD4% Changes
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Disease Progression and Adverse EventsDisease Progression and Adverse Events

• 1 child died at week 277

• 14 new CDC stage C events

– in 9 children (3 PI 1000, 3 PI 30000, 1 NNRTI 1000, 2 NNRTI 30000)

• 60 children had grade 3 or 4 AEs

– PI vs NNRTI:  28 vs 32 children 

– >1,000 vs >30,000: 30 vs 30 children

• 17 children modified their ART due to grade 3 or 4 AE



Resistance testingResistance testing

Samples tested for resistance so far:
Last sample with viral load >1000c/ml 

• at switch

• at 4 years
• at end of follow-up



Preliminary Results
Cumulative Resistance at end of follow-up

Preliminary Results
Cumulative Resistance at end of follow-up

1,000 30,000 P-value

Total children

Number expected to have tests

Number with tests

134

45
38

129

38
30

PI resistance
1 or 2 mutations 9  (7%) 4   (3%)

0.24

NNRTI resistance

1 or 2 mutations

3 or more mutations

13 (10%)

2 (1%)

12 (9%)

3   (2%)

0.81

High-level etravirine resistance 1  (1%) 1 (1%)

Analysis assumes those without tests were not resistant 
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Cumulative Resistance at end of follow-up

Preliminary Results
Cumulative Resistance at end of follow-up

PI 
1,000

PI 
30,000

NNRTI 
1,000

NNRTI
30,000

P-value

Total children

Number expected to 
have tests

Number with tests

66

24

21

65

17

11

68

21

17

64

21

19

NRTI resistance

1 or 2 mutations
3 or more mutations

8 (12%)
1 (2%)

5 (8%)
1 (2%)

10 (15%) 9 (14%)
7 (11%)

0.01*

* Driven by more children with ≥ 3 mutations in NNRTI 30,000 group

Analysis assumes those without tests were not resistant



• No difference in 4-year viral load suppression: 

– PI- or NNRTI

– switch at viral load 1,000 or 30,000 c/ml

• Children on ART had excellent clinical/CD4 outcomes:

– >70% on first-line ART at ~5 years

– >80% VL <400c/ml at 4 years

– No difference in adverse events

• No difference in NNRTI or PI resistance switching at 
1,000 v 30,000 c/ml

• More children accumulated NRTI resistance 
mutations over 5 years in NNRTI group switching at 
30,000 c/ml 

PENPACT 1 Trial SummaryPENPACT 1 Trial Summary



Key MessagesKey Messages

For HIV-infected children WORLDWIDE, the PENPACT 1 

trial results send some powerful messages:

– ART has excellent clinical and immunological 
efficacy: avoid barriers to starting and continuing 
ART

– In the absence of NVP-based PMTCT either PI or 

NNRTI are equally good choices for first line 
regimens 

– Although routine viral load testing may help 
identify children at risk of developing NRTI 

resistance, it is unlikely to impact the 
development of NNRTI resistance because this 
occurs very soon after viral rebound



THANK YOU to….THANK YOU to….

� the study participants and site staff for 
completing so well this long-term study

� numerous study team members for a very 
successful collaboration between PENTA and 
IMPAACT 

� our DSMB who kept a steady nerve and 
enabled us to continue the trial to completion
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Preliminary Results
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