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Summary 

Background: In order to improve compliance and virologie suppression we assessed the 

feasibility and effectiveness of a once-daily regimen of efavirenz with three nucleoside 

reverse transcriptase inhibitors (NRTIs) as 1st- and 2nd-line H A A R T in a cohort of HIV-

1-infected children. 

Methods: HIV-1-infected children naive for efavirenz were treated with a combination 

of efavirenz with abacavir, didanosine (ddl), and lamivudine (3TC) as 1st- or 2nd-line 

H A A R T in an observational, prospective, single-center study. Virologie failure-free 

survival was assessed by Kaplan-Meier analysis. The increase in C D 4 + T cells was 

estimated with a generalized linear model incorporating repeated measurements. 

S Findings: Thirty-six children were on study medication for a median of 66 weeks (IQR: 

39-118 weeks). Virologie failure-free survival rates were 76% and 67% after 48 weeks 

and 96 weeks respectively. N o significant difference was found in efficacy between 1st-

and 2nd-lme H A A R T (p=0.7). All children on H A A R T showed a sustained C D 4 + T cell 

increase, irrespective of virologie suppression. Growth rates improved under H A A R T 

0 In 14 children study medication was stopped, mostly because of non-adherence (4) 

or virologie rebound (5) and in 2 patients because of adverse events (unrelated death, 

grade-2 liver toxicity). Lipid abnormalities or abacavir-related hypersensitivity reactions 

were not observed. 

Interpretation: For the first time in HIV-1 infected children, once-daily H A A R T is 

demonstrated to be a safe, convenient and potent antiretroviral regimen. 



Introduction 

Since HAART became the standard of treatment for HIV-1-infected children, morbidity 
and mortality have declined significant!)' [1,2]. However, with the long-term use of 
HAART the limitations are becoming apparent. 

Recommended as initial therapy are the combination of two nucleoside analogue 
r crse-transcriptase inhibitors (NRTI) with either one protease inhibitor (PI), or one 
r i-nucleoside reverse transcriptase inhibitor (NNRTI) [3,4]. Regarding effectiveness, ^ 
any protease-inhibitor (Pl)-containing first-line HAART in children seems efficacious 
after 2 years in 42 to 87% of the children [5-7]. » 

X 
A Pi-containing regimen may have the potential for development of blood lipid 
d urbances and lipodystrophy, as we and others have observed [8-10]. The disfiguring 
appearance of lipodystrophy can also negatively influence the patients' compliance to Ç 
H \ART Alternatively, Pi-sparing regimens in adults using efavirenz combined with 

NRTIs showed a virologie response of 70% of treated individuals having HIV 9-
\ < 400 copies/mL at 48 weeks [11]. In HIV-1 infected children, it was shown 

u substitution of a PI by efavirenz resulted in the maintenance of virologie control p 
n 17 children in whom HIV-1 was well suppressed [12]. A positive effect on the lipid 

p »file was seen in this patient population. Therefore, efavirenz appears to be a suitable 
alternative to Pis. However, data regarding its use in once-daily regimens in children has 
not been described before. 

\ meta-analysis of virologie outcome data from clinical trials of various HAART 
- imcns found a significant correlation between lower pill burden and treatment 
fficacy in adult patients [13]. In a pediatric population, compliance can be additionally 
ompromised due to the patient's young age, poor palatability of the medications, and 

dependence on their caregivers. A once-daily regimen was therefore preferred. 

According to the history of antiretroviral therapy, some children in our cohort 
lad initially been treated with zidovudine, followed by zidovudine combined with 
iidanosine (ddl) or zalcitabine (ddC), until the introduction of nelfinavir as the first PI 
available for children. Considering the high plasma HIV-1 RNA load (pVL) observed 
n voung children compared to those in adults [14-16], a robust regimen was assumed 
to he required to avoid the early occurrence of new mutations in the viral reverse-

anscriptase (RT) gene associated with resistance against antiretroviral drugs [17]. A 
duo-class regimen with four drugs containing abacavir was reported to be successful 

8,19]. Thus, to increase compliance and virologie success rates we commenced a once-
11AART regimen containing efavirenz and 3 NRTIs (i.e. abacavir, ddl and 3TC), 

and describe its safety, tolerabilitv and effectiveness in HIV-1 infected children for up 



Methods 

Patients 
Between January 2002 and August 2005 a prospective, observational study was 
performed. HIV-1-infected children were eligible, when they were aged 3 months to 

<̂  18 years, and had a CD4+ T cell counts < 1750/uL for those who were younger than 1 
year, < 1000/u.L for those who were between 1 and 2 years, < 750/u.L for those wh< i 

JË were between 3 and 6 years, and < 500/u.L for those who were older than 6 years. 
- 14 Prior exposure to antiretroviral regimens was allowed. Exclusion-criteria consisted 

c of the presence of resistance-associated mutations to efavirenz or to two or more oi 
•v the NRT1 study drugs used upon the commencement of the once-daily treatment 
"S regimen, pregnancy and HLA-typing unfavorable with respect to abacavir use [20]. No 

restrictions were made with regard to ethnicitv, gender, route of HIV acquisition or 
— disease stage. The Medical Ethical Committee of our institute approved the protocol. 
< Parents or caregivers gave written informed consent. 

^ Medication 
u Patients received efavirenz, abacavir, ddl and 3TC. Dosage adjustments were performed 
^ according to the weight of the children and, in case of efavirenz, consecutive plasm-., 

levels (to establish a trough level above 1 mg/L, which is considered a target value 
for virologie success in adults [21] and children [Crommentuijn, Scherpbier, Huitema, 
Kuijpers, Beijne; in preparation]). It was recommended that the children take their 
regimen with food. When taken as solution for the optimal treatment of small children 
in our cohort, ddl was prepared with the acid-binding magnesium hydroxide, according 
to the prescription of the manufacturer. 

Compliance 
The children's guardians were counseled on the importance of treatment compliance. 
Where appropriate, the children were also counseled accordingly. Members of the 
treatment team monitored compliance bv telephoning the guardians soon after the 
regimen was started and at each follow-up clinic visit. 

Procedures 
At each visit physical examination was performed including weight, length and head 
circumference measurements. Blood was drawn prior to, and at 1 and 2 weeks and 1, 2 
and 3 months after initiation of H AART, and every 3 to 4 months thereafter. Lymphocyte 
subsets were analyzed using FACScan (Becton Dickinson, San Jose, CA, USA). Plasma 
viral load (pVL) was measured using Versant HIV-1 bDNA 3.0 (Bayer, Mijdrecht, th< 
Netherlands) with a LLQ of 50 copies/mL (input 1 mL of plasma). Virologie failure was 
defined as two consecutive pVL > 50 copies/mL. Patients who never reached a pVL < 
50 copies/mL, were failing at the 1st measurement that was higher than the previous one 
after initial decline in pVL. 

Nucleotide sequence analvsis of the HIV-1 protease and RT genes was performed at 
baseline and upon virologie failure. Sequence analyses were performed using the Viroseq 



i growth parameters (weight, height) over time, reported adverse events and the 
occurrence of resistance mutations. Age-adjusted CD4+ and CD8+ T cell ratios were 
calculated by dividing the counts by the mean of an age-matched healthy control group 

!2]. Growth of the children was analyzed by means of the z scores (standard normal 
ation) of height and length. These scores were calculated with the use of the Growth 

Analyser 2.0 software (Dutch Growth Foundation, Rotterdam, the Netherlands) using 
Di itch reference values. Age-adjusted CD4+ and CD8+ T cell ratios and height and weight 
z scores were modeled using a mixed model incorporating repeated measurements. 

his model handles missing data adequately by estimating the outcome given a specific 
date structure. The estimates of a specific level of the fixed effects were modeled 

using the 'first order autoregressive' approach. Differences in these estimates between 
different levels of the variable were tested for significance using the t-statistic. Where 
ubgroups of patients are compared, the differences between groups were evaluated 

ig the Fisher's exact test for categorical data and the Kruskal Wallis test for continuous 
data. All statistical analyses were performed using SPSS for Windows version 11.5 (SPSS 

iiicago). A two-sided p-value < 0.05 was considered statistically significant. 

Results 

Patients 
11 36 HIV-1-infected children who started a once daily antiretroviral regimen with 

irenz between January 2002 and August 2005 were included in the present analyses. 
^ntiretroviral-naive, as well as pre-treated HIV-1-infected children were included. 

iity-three children (64%) had been on HAART for a median 259 weeks prior to 
nrolment (Inter-quartile range (IQR) 104 - 310 weeks). Of these children 10 were also 
e-treated with mono/duo NRTI therapy for a median of 134 weeks prior to the start 

with HAART 

n 

H '1 genotyping kit version 2 (Abbott laboratories, IL, USA). Resistance conferring 
mutations were screened as described by the International AIDS Society-USA [www. 
iasusa.org]. 

Adverse events were recorded during the study period and defined as any clinical sign or 
ptom, or meaningful laboratory test abnormality, possibly or probably related to the 

study medication, excluding HIV-related disorders. The National Institute of Allergy 
and Infectious Diseases (NIAID / Division of AIDS) toxicity table was used for 
grading severity of pediatric adverse experiences. Parents were asked for the presence of OJ 
side effects at every visit. -**> 

O 
o 

Statistical analysis £. 
. p u 

The primary outcome was virologie failure-free survival, which was assessed using .— 
Kaplan-Meier analysis. Censoring was applied if the last patient visit or a switch to X 
another regimen occurred before virologie failure. The secondary outcome were factors 
associated with virologie failure, changes in CD4+ and CD8+ T cells over time, changes 

http://iasusa.org
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Baseline characteristics are shown in Table 1. The median age of the children at baseline 

was 6.6 years (IQR: 3.3 -10.7 years). Children naive to antiretroviral therapy were younger 

at baseline than children that received 2nd-line H A A R T (median 3.3 years (IQR: 1.7 -

9.9) vs 8.8 years (IQR: 5.2 - 11.5), p=0.04). Thirty-three children (92%) acquired HIV 

infection perinatale from their HIV-1-infected mother, 15 (42%) children presented 

with CDC-C classified AIDS defining symptoms. The majority of the children were 

black (African or Surinamese). The children were on study medication for a median 

duration of 69 weeks (IQR 39 - 122 weeks). 

Table 1: Baseline characteristics of children starting with the efavirenz-containing study regimen and 

comparison between 1st and 2nd line HAART 

Total 1st line HAART 2nd line HAART 

-fj Number of patients 36 14 22 

.5 Female 19 
H Age,yrs' 6.6(3.3-10.7) 3.3(1.7-9.9) 8.8(5.2-11.5) 

< CDC- C2 15 

X Vertical 34 

— ' Sexual 2 

-a Black 32 

| non-black 4 

3 CD4+ T cells, abs per [iL1 730(400-1050) 460(170-940) 860(600-1170) 

C D 4 + T cells, %' 26(16-37) 14(6-25) 31(25-38) 

C D 4 + T cells, age adjusted1 0.5(0.3-0.9) 0.3(0.1-0.5) 0.7(0.4-0.9) 

CDS+T cells, abs per piL1 1270(800-1910) 2060(790-3480) 1120(810-1400) 

C D 8 + T cells, %' 44(34-61) 58(38-72) 38(31-49) 

CD8+ T cells, age adjusted1 1.5(1.1-1.8) 1.9(1.2-2.9) 1.4(1.0-1.6) 

Total cholesterol, mmol/L 3.9(3.4-4.5) 3.4(3.1-3.6) 4.3(3.9-4.7) 

Tnglicerides, mmol/L 0.8(0.6-1.5) 1.2(0.8-1.7) 0.7(0.6-1.0) 

HIV-l-RNA.logcopies/mL1 3.6(2.4-4.7) 5.4(4.4-6.0) 2.5(2.4-3.5) 

Hetght-for-age1 -1.2 (-2.0--0.1) -1.9 (-3.0--1.3) -0 .5 (-1.4- 0.5) 

Weight-for-height' 0.6 (-0.5-1.2) 0.6 (-0.5-1.5) 0.5 (-0.5-1.0) 
1 median, interquarules between brackets (IQR), 2 Clinical categories as defined by the US Centers for Disease 

Control and Prevention (34). 

Virology 
At baseline, the median pVL for the whole group was 3.6 log copies/mL (IQR 2.4 - 4.7) 

Children that started the once-daily regimen as 2nd-line H A A R T had a significant!} 

lower pVL than children that started antiretroviral naive with the regimen (median 

2.5 vs. 5.4 log copies/mL, p<0.001). Twelve of 22 (55%) children that started 2nd-linc 

HAART were undetectable at switch of therapy. The virologie failure-free survival 

rates were 76% and 67%, after 48 and 96 weeks, respectively (Fig 1 A). Twelve childrei 

completed a follow-up of 96 weeks on study medication. Of the patients who failed on 

therapy or discontinued study medication at any time during the follow-up, 6 never had 

a pVL below the LLQ. Of the remaining 30 children in this observational cohort, A 

showed a rebound of their pVL after having had a period of viral suppression below thf 

LLQ after the initiation of study medication. The effect of prior H A A R T on virologie 

effectiveness was analyzed with a log rank test; there was no difference in virologie 

responders and non-responders (p = 0.7) (Fig IB). 
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Figure 1. A. Kaplan-Meier survival analysis of time to virologie failure. N u m b e r s of patients at risk at 

rt and after 1 year are indicated. Censoring was applied if the last patient visit or a switch to a simplified 

en occurred before virologie failure. 
B. \ o difference in virologie responders and non-responders was observed when children on 1 st-line (dotted 

aid children on 2nd-üne H A A R T (straight line) were analyzed in a multivariate Cox proport ional hazards 

model (p=0.7). 
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Reasons for treatment discontinuation 
auch- medication had to be discontinued in 14 (39%) children during follow-up for 

following reasons: 5 virologie failures with several new mutations, 4 reported non
compliances, 2 due to aversion to taste of the medication, 1 pregnancy, 1 serious adverse 

r (death) and 1 adverse event (grade-2 elevation in liver transaminases). The fatality 
occurred in a patient who experienced a severe electrolyte disturbance and lactate 
acidosis due to persistent diarrhea despite rapid virologie response to undetectable levels. 
In the opinion of the treating physicians this was not attributable to the study drugs. 

-Tsensitivity to abacavir was not seen. 



Table 2: Resistance mutations at baseline and after failt 

# Age' Naive2 HAART 3 Resistance mutations for R T 4 

Failures Prior to study medication On study medication 

1 2.6* N 

2 18.3* E 

3 14.9* E 

o 
c-
q 

38 
c 
tu m 

4 

5 

6 

7 

8 

9 

4.9* 
o 3** 

4.4* 

0.9* 

5.3** 

13.5** 

E 

E 

E 

N 

E 

E 

10 5.2** N 
u Resp jnders 

H 1 14.6 E 

< 
< 

— 
c 

c 

2 

3 

4 

5 

6 

7 

8 

1.4 

10.8 

5.9 

16.5 

3.7 

2.2 

3.4 

N 

E 

E 

E 

E 

E 

N 

9 9.2 E 

10 10.4 E 

11 9.7 E 

12 6.6 N 

13 18.9 E 

14 8.5 E 

15 3.1 E 

16 10.9 N 

17 15.1 N 

18 9.5 N 

19 1.8 N 

20 6.5 E 

21 2.6 N 

22 10.4 E 

23 7.9 E 

24 1.2 N 

25 3.3 N 

26 6.7 E 

181C, 230L 

ABC > TDF 179E 103N, 106A, 65R 

70R, 184V 103N 

184V 103N, 1081 

67N, 69N/D/A, 70R, 98S, 184V, 219Q 190E 

103N, 225H 

41L, 98S, 184V.215Y 103N, 188L, 74V 

70R, 184V 

67N, 69N, 70R, 181C, 184V 

184V, 21 OW, 215Y 

67N, 70R, 184V, 1791, 219Q 

184V 

184V 

106M, 65R, 751, 115F 

74V, 184V 

ABC > ATV/r 41L, 44D, 67N, 69D, 184V, 215Y 

ABC > TDF; 41L, 44A, 62V, 1181,184V, 210W, 215Y 
ddl > LP V/r 

67N, 70R, 101Q, 1791, 184V, 219Q 

184V 

184V 

69N 

41L, 62V, 184V, 21 OW, 215Y 

1 age in years, naive to treatment (N) or treatment experienced (E), 3 HAART study medication consisted o( 
ABC ddl, 3TC, and EFV; in some cases study medication was adapted using tenofovir (TDF), or ritonavir 
boosted lopinavir (LPV/r) or atazanavir (ATY/r),4 resistance mutations against the viral reverse transcriptase 
(RT) scored according to the International AIDS Society-USA [www.iasusa.org]. * Non-responder without 
viral suppression <50 copies/mL upon start of study medication, ** Rebound of pVL after viral suppression 
<50 copies/ml. upon start of study medication. 

http://www.iasusa.org


E d i s t ance muta t ions 
The RT gene from HIV-1 in plasma samples was sequenced from all 36 children. The 
HIV-1 strains in children failing to the study medication were scrutinized for the 
occurrence of additional critical mutations in the RT gene associated with NNRTI 
r< istance, efavirenz in particular (i.e., 1001, 103N, 106A/M, 1081, 181C/I, 190A/S, 
225H, 230L). One HAART-experienced boy had a 181C mutation at the start of the study 
regimen. His pVL became undetectable under study medication. In one child naive to 
antiretroviral drugs a 69N mutation in RT was found at baseline. Mutations associated 
with resistance to one or more NRTIs were detected in the group of children that had 
previously shown viral blips or had completely failed on their l^-line Pi-containing 
HAART regimen (Table 2). 
In a survival analysis, there was no significant difference in time to virologie failure in 
the patients with existing mutations at baseline compared to children without mutations 
at baseline (p=0.5). 

Immunology 
At baseline, the median CD4+ T cell count for the total study population was 730/[j.L 
(IQR: 400 - 1050) and age-adjusted CD4+ T cell ratio 0.5 (IQR: 0.3 - 0.9), the CD4+ T 
cell percentage was 26% (IQR: 16 - 37). The baseline age-adjusted CD4+ T cell ratio, 
absolute number, and percentage of CD4+ T cells were statistically significantly higher 
in children who started the regimen as 2nd-line HAART, compared to children who had 
not received previous antiretroviral medication (p=0.003, p=0.03, p<0.001, respectively) 
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Figure 2. A. Age-adjusted C D 4 + T-cell count during 96 weeks follow-up on HAART. Follow-up of all 

is during treatment with the study medication. B . A comparison of children on 1st and 2nd line 

RT. C. Age-adjusted C D 8 + T-cell count during 96 weeks follow-up on HAART. Follow-up of all 

its during t reatment with the study medication. D . A comparison of children on 1st and 2nd line 

' RT. Bars indicate standard errors of the mean. 
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(Table 1). The median CD8+ Tcell counts for the total study population was 1270/[j.L 
(IQR: 800 - 1910) and age-adjusted CD8+ T cell ratio was 1.5 (1.1 - 1.8). 

The median age-adjusted CD4+ T cell ratio demonstrated an increase during the 96 
weeks on treatment (Fig 2A). Children that started naive to antiretroviral therapy had 
a more profound increase compared to children on 2nd-line HAART (Fig 2B). This 
was due to a lower baseline CD4+ T cell count. The age-adjusted CD8+ T cell ratios 
demonstrated a slight but non-significant decrease in the total study population (Fig 2C) 
as well as in both subgroups based on pretreatment (Fig 2D). 

t Lipids 
Although there was a significantly lower total cholesterol in patients that started naive 
to antiretroviral therapy than in patients that started 2nd-line HAART (median 3.4 vs. 

b 4.3, p<0.001) all children were below the cut-off of 6.5 mmol/L (upper limit of the 
normal range). The same applied for triglycerides at baseline (median 1.1 vs.0.7 mmol/L, 

M p=0.04; normal levels <5.0 mmol/L). 
_>. 

During the treatment with HAART total cholesterol increased. However, in children 
S with 2 -line HAART total cholesterol remained stable. Children that started naive to 
O . . . , 

antiretroviral therapy showed an increase towards the values of the group with 2 -line 
HAART within the first weeks. Triglycerides did not change over time during treatment 
with the once-daily regimen. 

Growth and development 
Growth parameters are shown in Figure 3. The median height-for-age z-score at baseline 
for the total study population was —1.2, and the median weight-for-height z-score was 0.6. 
Children naive to antiretroviral therapy had a significantly lower height-for-age z-score 
than children on 2nd-line HAART (median z-score —1.9 vs. —0.5, p=0.001). The naive 
group showed a distinct increase in the first 48 weeks but did not reach the level of the 2nd 

line HAART group (Fig 3B). An increase in weight-for-age z-score was seen during 96 
weeks on treatment to almost normal (Fig 3C). Children with 2nd-line HAART showed a 
different pattern over time than children that started naive to antiretroviral drugs (Fig 3D . 
The children that started naive to antiretroviral therapy showed an increase in contrast to 
the children on 2 -line HAART, showing a higher baseline that remained stable. Weight-
for-height z-scores remained stable in both treatment groups (Fig 3E & F). 

Discussion 

We demonstrated for the first time virologie effectiveness, tolerability and safety of a 
once-daily HAART regimen in an HIV-1-infected pediatric cohort. Virologie failure 
free survival rates were 76% and 67% after 48 and 96 weeks respectively for all children 
with equal effectiveness of the study regimen when used as Is'- or 2 -line HAART 
(77% vs. 75% after 48 weeks). To date, the only pediatric report on efavirenz-containiiiL; 
I 1 \ ART is in l7 children with persistently suppressed pYL switching to efavirenz-
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Figure 3. A. Height-for-age z scores during 96 weeks follow-up on HAART. B . A comparison of children 

on 1st and 2nd line HAART. C. \ \ eight-for-age z scores during 96 weeks follow-up on HAART. D . A 

comparison of children on 1st and 2nd line HAART. E . Weight-for-height z scores during 96 weeks follow-

up on HAART. F. A comparison of children on 1st and 2nd line HAART. Follow-up of all patients during 

lent with the study medication. Z scores were calculated for each measurement of height according to 

aj ind gender using the 1997 Dutch reference curves. Bars indicate standard errors of the mean. 

containing HAART for reasons of convenience and simplification [12]. Our treatment 
tien contained efavirenz and three NRTIs as the backbone and was administered 

to 36 children. A limited number of studies on once-daily regimens in treatment-naive 
adults have been reported up to 48 weeks, ranging from 50-78% virologie failure-free 
urvival [23-28]. The combination of tenofovir-ddl as the NRTI backbone seemed 

the least effective [26,27], despite good adherence as defined bv Medication Event 
Monitoring System (MEMScap) and plasma EFV concentration monitoring [27]. Our 
results in children favorably demonstrate the strong antiretroviral activity of the chosen 
once-dailv regimen (irrespective of prior treatment-experience). 
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Our efavirenz-containing once-daily regimen was well tolerated. Regarding safety and 
tolerability, we observed medication-related grade-2 toxicity in only one child consisting 
of a rise in blood liver enzymes. This is in concurrence with other reports in children 
[12,15,29]. The non-fasting lipids remained within normal ranges, although total 
cholesterol showed an increase during the first weeks in the naive group compared to 
the children that started 2nd-line HAART. In the 2NN study it was shown that the 
efavirenz-associated increase in total cholesterol was mainly due to HDL cholesterol 
[30]. One case with AIDS-related severe cachexia died due to persisting electrolyte 
disturbances in spite of very successful HIV-1 suppression. In 14 children the regimen 

42 was stopped despite good tolerability and simplification of intake compared to most of 
the previous regimens in children. Discontinuation had several reasons but mostly for 
reasons of virologie rebound due to assumed or self-reported non-compliance. 

h A latent viral reservoir may harbor viruses that are generated at various tirc^ 
throughout the life of perinatally infected children, including wild-type, drug-sensitive 
viruses transmitted from the mother and any drug-resistant viruses arising during 
nonsuppressive, (pre) HAART therapy [17]. Seventeen of the 22 receiving 2nd-lhv 

u HAART showed extensive RT mutations. In one child naive to antiretroviral drugs a 
69N mutation in RT was found at baseline. This mutation is associated with resistance 
to zidovudine, d4T and ddl. Most probably the virus was acquired from the mother, 
although the predominant virus population in the mother appeared to contain a 69S 
mutation in RT. The difference in amino acid at this position can be explained by viral 
evolution since the baseline sequences of mother and child were obtained 3.5 years 
after birth. One HAART-experienced boy had a 181C mutation at the start of the studv 
regimen. Although this mutation is associated with resistance to efavirenz, it has greater 
impact on the sensitivity to nevirapine [31]. With the addition of lopinavir/ritonavir to 
the study regimen a lasting virologie response was achieved. 

Apart from pre-existing mutations, the impact of adherence on the effectiveness of 
HAART must be seriously considered. Of the virologie failures, 2 patients previously 
treated with HAART without mutations reported non-adherence to the regimen by 
themselves. In most of the other virologie failures including the pregnant girl, efavirenz 
was repeatedly below the trough level of 1 mg/L even after dose adjustments, and hence 
suspected of non-compliance. In line herewith, critical NNRTl-associated resistance 
mutations were found in 7 of these 8 patients. Similar to Luzuriaga et al [32], we did 
not observe an association between pre-existing NRTI (or PI)-resistance mutations and 
success or failure of virologie control (p=0.5), suggesting that adherence may indeed be 
the most important factor of lasting virologie suppression in our cohort. 

The increase in CD4+ T cells was observed in both groups, although the rise in cell 
number was more profound in the group that started naive to antiretroviral therapv 
due to the lower baseline counts. As expected, the baseline age-adjusted CD4+ T cell 
ratio and absolute and relative CD4+ T cell counts were statistically significantly higher 
in children who started the regimen as 2nd-line HAART No severe clinical infections 
occurred during the study period in either group, irrespective of virologie failure. 



Y h respect to general growth and development, naive children showed an increase in 
hi ight-for-age z-scores but did not reach the level of the 2nd-line HAART group at 96 
weeks. 
In our cohort the children on lst-line HAART showed normalization of weight-for
age z-scores whereas the 2nd-line HAART group already had almost normal z-scores at 

. Nachman et al described similar findings in 192 clinically stable children, of which 
50% were pretreated with NRTIs but naive to the new HAART regimens [33]. Most of 
the 2nd-line HAART group in our study had used stavudine, lamivudine and nelfinavir 
as lst-line HAART for a median of 259 weeks. Almost 30% had developed clinically 
e\ ident lipodystrophy [10]. 
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The follow-up in the present once-daily study is too short to expect any effect on fat a 
distribution. Moreover, the number of naive children is small and total treatment follow-
up is relatively short to judge for any alteration in this respect. JL 

X 
> 

In conclusion, this is the first study of a once-daily HAART regimen containing 
rcnz-containing HAART in a pediatric cohort. Our study demonstrates virologie H 

and immunologic effectiveness, even in children that were HAART-experienced. We 
can conclude that the once-daily regimen used is a convenient, safe and robust regimen =j 
f children. Most children were antiretroviral drug-experienced but demonstrated 
equal effectiveness of the once-daily regimen compared to children on lst-line HAART 

use of the high pVL in young children [14-16] a robust regimen is required. A 
duo-class regimen with four drugs containing abacavir was considered more successful 
[18,19]. Simplification of the study regimen by stopping one of the NRTIs when the pVL 
is below the LLQ may be a possibility with similar outcome and efficacy. A considerable 
number of patients that stopped the treatment regimen admitted non-adherence or were 
suspected of incompliance because of low drug levels in consecutive blood samples, 
ir spective of the dose adjustments made. Further improvement of effectiveness of 
treatment can be reached in the future since once-daily regimens allow for various sorts 
of measures to support adherence (such as MEMScap or directly observed therapy), in 
larger well-designed studies on virologie outcome. 
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