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Introduction n 

Currentt guidelines on treatment of HIV-1 infection are in general agreement that highly 
activee antiretroviral therapy (HAART) for a chronic HIV-1 infection should be 
commencedd before the number of CD4+ T-lymphocytes (CD4 count) falls below 200 
cells/mm3.1'33 Two collaborative cohorts comprising of patients from Europe and North 
Americaa reported a significant proportion of patients initiating HAART only at low to 
veryy low CD4 counts.45 This makes possible differences in virologie efficacy between 
drugg classes or specific drugs within a class in patients with an advanced HIV-1 
infectionn of major importance. 

Thee threshold in the guidelines is based on results from large cohort studies. 
Hoggg et al. reported an increased risk of AIDS/death in patients who started HAART at 
aa CD4 count < 200 cells/mm3.6 Egger et al. estimated the risk of AIDS or death 
accordingg to baseline CD4 cell count, plasma HIV-1 RNA concentration (pVL), age, 
diseasee stage and history of intravenous drug use at the start of treatment.4 The risks 
weree estimated in a cohort of over 12,000 therapy-naive patients with a total follow-up 
off  over 24,000 person-years. The authors conclude that the 3-year risk of AIDS/death in 
patientss who start HAART at a CD4 cell count < 200 cells/mm3 was significantly 
increased.. The benefits of initiating HAART at a CD4 count > 350 cells/mm3 is 
marginal,, at the most4* 6-7, and might depend on additional factors like baseline pVL.8 

However,, some studies suggest that deferring treatment is associated with a more 
rapidd clinical progression even in patients with a baseline CD4 count > 350 
cells/mm3.9-10 0 

Severall  randomised clinical trials in therapy-naive patients have shown that the 
efficacyy of a HAART regimen based on a non-nucleoside reverse transcriptase inhibitor 
(NNRTI)) is at least comparable to a regimen containing a protease inhibitor (PI).11-14 

NNRTI-basedd regimens have also been shown to be effective in patients with an 
advancedd stage of their HIV-1 infection.1216 In recent years, the use of an NNRTI-based 
regimenn as the first regimen of choice has become increasingly popular. Among the 
reasonss for this are the lower pill burden of such a regimen compared to a Pi-based 
regimenn and the perceived toxicity associated with a Pi-based regimen. 

Thee efficacy of the two most widely used NNRTIs, nevirapine (NVP) and 
efavirenzz (EFV), was recently compared in a large randomised study.17 It was shown 
thatt regimens containing either NVP or EFV, together with stavudine and lamivudine 
weree not statistically significantly different with respect to the proportion of patients 
withh either treatment failure or a pVL < 50 copies/ml at week 48. The increase in the 
numberr of CD4+ cells during follow-up was also comparable. The question remains 
whetherr this situation holds for the full spectrum of baseline CD4 counts or pVLs 
shownn by patients when they start treatment. There is a perception that starting an 
NVP-basedd HAART regimen in patients with a more advanced HIV-1 infection is less 
effectivee than starting with an EFV-based regimen. This idea arose from observations in 
clinicall  trials that the difference in efficacy between patients with a high or low baseline 
pVLL was larger in NVP trials compared to EFV trials.13141819 

53 3 



Chapterr 3 

Wee conducted a post-hoc analysis in the 2NN study to investigate at which level of 
baselinee CD4 count and pVL the risk for subsequent virologie failure was increased and 
whetherr differences existed between NVP and EFV with respect to virologie efficacy in 
patientss with advanced HIV-1 infection. 

Methods s 

ParticipantsParticipants and treatment allocation 

Thee 2NN study has been described elsewhere.17 Patients were 16 years of age or older, 
ART-naivee and had a pVL of at least 5000 copies/ml. Main exclusion criteria were 
pregnancyy or breastfeeding, abnormal laboratory results at screening, the use of 
immunomodulatingg therapy, or anticipated non-compliance. All patients used 
stavudinee (40 mg twice daily [bd] or 30 mg bd when < 60 kg) and lamivudine (150 mg 
bd).. In addition, patients were randomly allocated to NVP 400 mg once daily [od], NVP 
2000 mg bd, EFV 600 mg od, or NVP+EFV 400+800 mg od. Treatment allocation was 
minimisedd for CD4 count (< 350 vs. > 350 cells/mm3) and region (Asia/Australia, 
Northh America, South America, South Africa and Europe). Furthermore, treatment 
allocationn was stratified by baseline pVL (< 30,000 copies/ml vs. > 30,000 copies/ml). 

Follow-upFollow-up and assessments 

Evaluationn of pVL and CD4 count took place at study week -6 (screening), days 0 (start 
off  treatment) and 3, and weeks 1, 2, 4, 8,12, 24, 36 and 48. The pVL was measured using 
Ultrasensitivee Roche Amplicor 1.5 (Roche Diagnostics, New Jersey, USA) with a lower 
limi tt of quantification (LLQ) of 50 copies/ml. CD4 count was assessed by flow 
cytometry. . 

OutcomeOutcome measures and statistical analyses 

Thee primary outcome for the present study was risk of virologie failure, defined as 
neverr reaching a pVL < 400 copies/ml or a rebound to two consecutive pVL > 400 
copies/ml.. We used this cut-off to be able to compare the results with those found in 
studiess of clinical progression. The risk was calculated for initially seven CD4 strata (< 
25,, 25-49, 50-99, 100-199, 200-349, 350-499, > 500) and five pVL strata (< 10,000, 10-
49,999,, 50-99,999,100-399,999, > 400,000). 

Basedd on statistical inference and clinical relevance, these strata were collapsed 
too arrive at broader CD4 and pVL strata. The risk of virologie failure in the final CD4 or 
pVLL strata was assessed by Cox proportional hazards analysis. Patients who never 
startedd therapy were given a failure time of 0 days. Patients who started treatment but 
neverr reached a pVL < 400 copies/ml were given a failure time of time between start of 
treatmentt and pVL-nadir. The data of patients were censored at the time of premature 
discontinuationn of the study. This definition constitutes an intention-to-treat analysis in 
whichh treatment changes are ignored 20 and is different from a missing=failure analysis. 
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InIn a subsequent analysis, we combined the CD4 and pVL strata to compare the efficacy 
off  NVP and EFV. For this we calculated Kaplan Meier estimates, which were compared 
withh a Log Rank test. The NVP+EFV treatment group was not included in this 
comparison,, since from the 2NN study it became clear that this regimen was not a 
viablee choice of initial therapy. Furthermore it increases the power of the study when 
fewerr sub-groups are included. Patients in the NVP-od and NVP-bd groups were 
combinedd in the current analyses, since virologie efficacy in these groups was 
comparable.. Sensitivity analyses were performed in which the cut-off for virologie 
failuree was decreased to 50 copies/ml. 

Wee looked in a second sensitivity analysis at the effect of treatment changes by 
repeatingg the primary analysis but with an additional censoring of the data at the time 
thatt the patients discontinued the allocated treatment. In this situation, on treatment 
wass defined as having used all components of the allocated treatment at least 95% of 
thee time (self report). Patients could change d4T and/or 3TC for reasons of toxicity 
only,, as long as two nucleoside analogue reverse transcriptase inhibitors were used 
alongsidee the allocated NNRTI. Although all randomised patients are included, such an 
analysiss denotes an on-treatment analysis, since data after discontinuation of the 
allocatedd treatment are completely ignored.20 

Thee increase in CD4+ cells was compared for NVP and EFV within the final 
CD44 and pVL strata defined. The differences were tested for significance using the 
Kruskall  Wallis test. For the final CD4 strata, the incidence of adverse events according 
too the AIDS Clinical Trial Group toxicity scale (none, grade 1/2, grade 3/4) was 
analysed.211 A two-sided p-value < 0.05 was considered statistically significant. For 
interactionn terms, the p-value for significance was < 0.15. The SAS statistical package 
wass used all for analyses (version 8.02, SAS institute, Cary, North Carolina, USA). 

Results s 

Thee 2NN study included a total of 1216 patients from 65 treatment centres in 17 
countries.. Of these, 607 were allocated to the NVP treatment group, 400 to the EFV 
treatmentt group, and 209 to the NVP+EFV treatment group (Figure 1). In the NVP 
group,, 21 (3.5%) patients did not start treatment, compared to 19 (4.8%) in the EFV 
group,, and 10 (4.8%) in the NVP+EFV treatment group. The proportion of patients 
completingg the study was similar in the three groups, but the proportion of patients 
whoo remained on their allocated treatment was lower for the NVP+EFV group (61 %), 
comparedd to the NVP group (69%), and the EFV group (72%) The baseline 
characteristicss did not differ between the study groups (Table 1). The proportions of 
patientss within the initial seven CD4 and five pVL strata were well balanced over the 
treatmentt groups. 

Off  the patients who did start treatment in the NVP group, 38 (6.5%) patients 
neverr reached a pVL < 400 copies/ml, and 105 (17.9%) patients rebounded to two 
consecutivee pVL measurements > 400 copies/ml. In the EFV treatment group, these 

55 5 



f f 
f f 
/ / 

\ \ 

/ / 

2 : : 



Advancedd HIV-1 infection 

figuress were 18 (4.7%) and 66 (173%), respectively, while in the NVP+EFV treatment 
groupp they were 15 (7.5%) and 42 (21.1 %), respectively. 

Tablee 1: Baseline characteristics. 

Male e 
Age,, years* 
Geographicall  region 
Asiaa / Australia 
Europe e 
Southh Africa 
Southh America 
Northh America 

HIVV risk behaviour 
Heterosexual l 
Homosexual l 
Intravenouss drug use 
Otherr / Unknown 

CC DC-class C 
CD4++ cells, cells/mm1 

<< 25 
25-49 9 
50-99 9 
100-- 199 
2000 - 349 
3500 - 499 
>500 0 

IIIV- !!  RNA, copies/ml 
<< 10,000 
10,000-49,999 9 
50,0000 - 99,999 
100,0000 - 399,999 
>> 400,000 

NVP P 
N=607 7 

375(61.8) ) 
34.0(29.2-41.0) ) 

104(17.1) ) 
122(20.1) ) 
218(35.9) ) 
129(21.3) ) 
344 (5.6) 

3600 (59.3) 
1600 (26.4) 
244 (4.0) 
633 (10.4) 
130(21.4) ) 

73(12.0) ) 
411 (6.8) 
65(10.7) ) 
133(21.9) ) 
159(26.2) ) 
92(15.2) ) 
444 (7.3) 

55(9.1) ) 
2622 (43.2) 
99(16.3) ) 
70(11.5) ) 
1211 (19.9) 

FFV V 
N=400 0 

2544 (63.5) 
34.7(30.1-39.7) ) 

766 (19.0) 
78(19.5) ) 
1411 (35.2) 
844 (21.0) 
211 (5.3) 

2244 (56.0) 
117(29.3) ) 
211 (5.3) 
388 (9.5) 

84(21.0) ) 

47(11.8) ) 
233 (5.8) 

44(11.0) ) 
933 (23.3) 
911 (22.8) 
699 (17.3) 
333 (8.3) 

311 (7.8) 
176(44.0) ) 
566 (14.0) 
500 (12.5) 
87(21.8) ) 

NVP+EFV V 
N=209 9 

143(68.4) ) 
33.22 (29.0-39.0) 

43(20.6) ) 
499 (23.4) 
711 (34.0) 
36(17.2) ) 
10(4.8) ) 

1111 (53.1) 
733 (34.9) 
10(4.8) ) 
15(7.2) ) 

39(18.7) ) 

200 (9.6) 
88 (3.8) 

29(13.9) ) 
488 (23.0) 
588 (27.8) 
29(13.9) ) 
17(8.1) ) 

15(7.2) ) 
90(43.1) ) 
344 (16.3) 
27(12.9) ) 
433 (20.6) 

Total l 
N=1216 6 

7722 (63.5) 
34.2(29.3-40.1) ) 

223(18.3) ) 
2499 (20.5) 
4300 (35.4) 
2499 (20.5) 
65(5.3) ) 

6955 (57.2) 
3500 (28.8) 
555 (4.5) 
116(9.5) ) 

2533 (20.8) 

140(11.5) ) 
722 (5.9) 

138(11.3) ) 
2744 (22.5) 
3088 (25.3) 
190(15.6) ) 
944 (7.7) 

1011 (8.3) 
5288 (43.4) 
189(15.5) ) 
147(12.1) ) 
2511 (20.6) 

Dataa are n (%) unless stated otherwise. *Median (IQR). NVP=nevirapine. EFV=efavirenz. CDC=Centers for 
Diseasee Control and Prevention. 

InIn the initially defined CD4 strata, patients with a lower CD4 count had a larger risk of 
virologiee failure compared to patients with a higher baseline CD4 count, although none 
off  the Kaplan Meier estimates between two consecutive strata was statistically different 
andd none of the hazard ratios differed significantly from the reference stratum (> 500 
cells// mm3) (Table 2). This was also seen when the seven strata were collapsed to five (< 
25,, 25-99, 100-199, 200-349, > 350). It became apparent that those patients who had an 
extremee low CD4 count < 25 cells/mm3 drove the risk of virologie failure. In the final 
strataa this risk was 1.3 times (95% confidence interval [CI]: 0.86 to 1.76, p=0.25) that of 
patientss with a baseline CD4 count > 200 cel ls/mm\ 

Withh a lower cut-off value for virologie failure of < 50 copies/ml, the increased 
riskk of virologie failure already occurred at a baseline CD4 count < 200 cells/mm1 
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(Hazardd Ratio [HR]: 1.24, 95% CI: 101 to 1.52, p=0.036), which was not seen with the 
cut-offf  value of 400 copies/ml. 

Tablee 2: Risk of virologie failure by baseline CD4 count and Hl V-l viral load. 

CD44 count, cells/mm3 

Initiall  strata 
<25 5 
25-49 9 
50-99 9 
1000 -199 
2000 - 349 
3500 - 499 
>500 0 

Finall  strata 
<25 5 
255 - 199 
>200 0 

pVL,, copies/ml 
Initiall  strata 
<< 10,000 
10-49,999 9 
500 - 99,999 
100-399,99 9 
>> 400,000 

Finall  strata 
<< 100,000 
>> 100,000 

N N 

140 0 
72 2 
138 8 
274 4 
308 8 
190 0 
94 4 

140 0 
484 4 
592 2 

101 1 
528 8 
189 9 
147 7 
251 1 

818 8 
398 8 

Failed d 

0.34 4 
0.29 9 
0.21 1 
0.26 6 
0.27 7 
0.28 8 
0.30 0 

0.34 4 
0.25 5 
0.28 8 

0.27 7 
0.26 6 
0.27 7 
0.33 3 
0.28 8 

0.26 6 
0.30 0 

pKIvr r 

0.479 9 
0.175 5 
0.239 9 
0.834 4 
0.729 9 
0.810 0 

0.028 8 
0.313 3 

0.710 0 
0.771 1 
0.145 5 
0.228 8 

0.111 1 

HR R 

1.19 9 
0.98 8 
0.67 7 
0.86 6 
0.89 9 
0.95 5 

1 1 

1.28 8 
0.89 9 

1 1 

1 1 
0.93 3 
0.97 7 
1.30 0 
1.03 3 

1 1 
1.20 0 

95%% CI 

0.75-1.90 0 
0.55-1.72 2 
0.40-1.13 3 
0.56-1.33 3 
0.58-1.37 7 
0.60-1.49 9 

0.93-1.77 7 
0.70-1.12 2 

0.611 -1.40 
0.611 -1.54 
0.811 - 2.08 
0.66-1.61 1 

0.96-1.50 0 

pPHt t 

0.466 6 
0.933 3 
0.132 2 
0.505 5 
0.603 3 
0.813 3 

0.132 2 
0.319 9 

0.713 3 
0.883 3 
0.275 5 
0.884 4 

0.115 5 

Cut-offf  for virologie failure: > 400 copies/ml. Treatment changes ignored. * p-value for comparison with 
nextt stratum, tp-value for comparison with baseline group. KM=Kaplan Meier analysis. HR=Hazard ratio. 
Cl=Confidencee interval. PI I=proportional hazard analysis. pVL= plasma viral load. 

Thee risk of virologie failure was increased for patients with a baseline pVL > 100,000 
copies/ml,, although in none of the strata this increase was statistically significant 
(Tablee 2). Further collapsing of the strata did not change this threshold. A dichotomous 
variablee based on this threshold estimated the risk of virologie failure for above this 
valuee as 1.2 times (95% CI: 0.96 to 1.5) that of patients with a pVL below this value 
(p=0.115).. Using the more sensitive cut-off value for virologie failure showed similar 
resultss (HR: 1.48, 95% CI: 122 to 1.80, p< 0.001). 

Withinn each CD4 stratum and for both NVP and EFV, with the exception of > 
2000 cells/mm' in the NVP treatment group, the risk of virologie failure was larger for 
patientss with a baseline pVL > 100,000 copies/ml (Table 3, Figure 2). 
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Tablee 3: Risk of virologie failure comparing NVP and EFV. Bv combined CD4/pVL strata and assay cut-off 
value. . 

CD4 4 

<25 5 

255 - 199 

>> 200 

< < 
> > 

< < 
> > 

< < 
> > 

pVL L 

all l 
100,000 0 
100,000 0 

all l 
100,000 0 
100,000 0 

all l 
100,000 0 
100,000 0 

N N 

73 3 
25 5 
48 8 

239 9 
135 5 
104 4 

295 5 
256 6 
39 9 

Less s 
NVP P 

Failed d 

0.38 8 
0.32 2 
0.42 2 

0.24 4 
0.21 1 
0.28 8 

0.26 6 
0.27 7 
0.21 1 

thann 400 copies/ml 

N N 

47 7 
16 6 
31 1 

160 0 
81 1 
79 9 

193 3 
166 6 
27 7 

EFV V 
Failed d 

0.28 8 
0.19 9 
0.32 2 

0.26 6 
0.25 5 
0.27 7 

0.25 5 
0.25 5 
0.26 6 

P* * 

0.259 9 
0.353 3 
0.455 5 

0.767 7 
0.562 2 
0.801 1 

0.740 0 
0.580 0 
0.495 5 

Lesss th 
NVP P 

Failed d 

0.44 4 
0.36 6 
0.48 8 

0.40 0 
0.33 3 
0.49 9 

0.31 1 
0.29 9 
0.41 1 

ann 50 cc 
EFV V 

Failed d 

0.32 2 
0.25 5 
0.35 5 

0.38 8 
0.32 2 
0.43 3 

0.28 8 
0.28 8 
0.30 0 

pies/ml l 

P P 

0.232 2 
0.446 6 
0.355 5 

0.593 3 
0.975 5 
0.332 2 

0.496 6 
0.651 1 
0.507 7 

Treatmentt changes ignored. * p-value for comparison of NVP and EFV within the stratum (Kaplan Meier 
analysis).. pVL= plasma viral load. NVP=nevirapine. EFV=efavirenz 

Theree were no statistically significant differences in virologie failure comparing NVP 
andd EFV in any of the combined CD4/pVL strata. This remained after adjusting for 
age,, sex, geographical region, and Centers for Disease Control and Prevention stage at 
baselinee (data not shown). When a lower cut-off value of < 50 copies/ml was used for 
virologiee failure, the same conclusions could be drawn (Table 3). 

Althoughh none of the comparisons between NVP and EFV was statistically 
significant,, it appears that in the lowest CD4 stratum, the risk of virologie failure when 
startingg an EFV-based regimen is slightly lower than with an NVP-based regimen. 
Also,, within each CD4 stratum the differences in the proportion of patients with 
virologiee failure between the two baseline pVL strata were larger for NVP than for EFV. 
Inn the high baseline pVL strata, the proportion of patients with virologie failure was 
alwayss larger for NVP compared to EFV, although this was not statistically significant. 

Inn the second sensitivity analysis, where we censored the data when patients 
changedd their allocated treatment, the levels of CD4 count and pVL at which virologie 
failuree occurred were identical but more pronounced. With the cut-off value for 
virologiee failure of > 400 copies/ml, there was a significantly increased risk of failure 
whenn treatment was started at a baseline CD4 count < 25 cells/mm7 (HR: 1.50, 95% CI: 
1.022 to 2.20, p=0.040). Also patients who started treatment with a baseline pVL > 
100,0000 copies were at an increased risk (HR: 1.48, 95%CI: 1.14 to 1.93, p=0.004). 

Justt as in the primary analysis, when using a cut-off for virologie failure of > 50 
copies/ml,, the risk of failure with respect to baseline CD4 count changed to < 200 
cel ls/mm\\ while the increased risk of failure with respect to baseline pVL remained at 
>> 100,000 copies/ml. 
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InIn the comparison of the efficacy of NVP and EFV, the same conclusions could be 
drawnn as in the primary analysis. There were no statistically significant differences in 
thee proportion of patients failing within each of the combined CD4/pVL strata. But 
again,, in the stratum denoting the patients with the most advanced HIV-1 infection (< 
255 CD4+ cells/mm3) at the start of their treatment, there seemed to be a small 
advantagee for EFV over NVP. With the cut-off value of 400 copies, the proportion of 
patientss failing in the CD4 count < 25 cells/mm1 stratum was 0.28 and 0.24 for NVP 
andd EFV, respectively (p=0.665). With the cut-off of 50 copies, these figures were 0.38 
andd 0.28, respectively, p=0.232). 

Thee increases in the number of CD4+ cells by baseline CD4 stratum and 
baselinee pVL stratum are reported in Table 4. There was only a statistically significant 
differencee between NVP and EFV in the CD4 stratum of < 25 cells/mm3. Patients in the 
EFVV group showed a larger CD4 count increase compared to patients in the NVP group 
inn this stratum. 

Tablee 4: Increase in CD4+ cells by CD4 stratum and pVL stratum. 

NVPP FFV 
NN Increase*  N Increase*  p 

CD44 stratum 

<25 5 

255 - 199 

>200 0 

PVLL stratum 

<< 100,000 

>> 100,000 
Treatmentt changes ignored. *Median increase (IQR) ' p-value tor comparison at NVP and EFV 
withinn the stratum. pVL= plasma viral load. N\T=nevirapine. Ef'V=efavirenz. 

Thee association between CD4 stratum and incidence of rash events differed 
significantlyy between the two treatment groups (interaction term p=0.038). These were 
mostt frequently reported in patients with a baseline CD4 count > 200 cells/mm3 in the 
NVPP treatment group (Table 5). This was also seen for hepatitis (although the 
interactionn term was invalid because of quasi-fit model due to 'empty cells') and 
increasedd liver enzymes (interaction p=0.061). There was no clear relationship between 
thesee events and CD4 stratum in the EFV treatment group. Severe neuropsychiatry 
eventss tended to occur more often in the lowest CD4 stratum both in the NVP and the 
EFVV treatment group (interaction p=0.282). 

Theree was evidence for an additional interaction in the NVP treatment group 
betweenn CD4 stratum and sex (p=0.106). Women with a CD4 cell count > 200 
cells/mm33 had a statistically significantly increased risk (Odds Ratio [OR] 2.0, 95% CI: 
1.22 to 3.4) to develop a rash compared to men within the same stratum. This despite the 

73 3 

25 5 

48 8 

41fi i 

191 1 

160(100 0 

1600 (100 

170(80--

160(90--

180(110 0 

-210) ) 

-- 240) 

290) ) 

260) ) 

-- 260) 

47 7 

16 6 

31 1 

263 3 

137 7 

195(150 0 

145(70--

160(70--

150(70--

180(100 0 

-- 230) 

230) ) 

280) ) 

155) ) 

-240) ) 

0.020 0 

0.227 7 

0.492 2 

0.511 1 

0.842 2 
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factt that in these patients with a rash, the median (IQR) CD4 count was comparable for 
menn (340 [270 to 420]) and women (345 [260 to 490]). 

Ann increased risk for rash in women was not seen in the < 200 cells/ mm11 

stratumm (OR=l.l, 95% CI: 0.6 to 1.8). Differences between men and women were not 
seenn for the other groups of adverse events. 

Tablee 5: Incidence of adverse events by baseline CD4 count. 

Toxicityy * 

Rash h 
I) ) 
1 1 
2 2 

Hepatitis s 
0 0 
1 1 
? ? 

Neuro/psvch. . 
0 0 
1 1 
2 2 

Transam.. elev. 
0 0 
1 1 
2 2 

59 9 
13 3 
1 1 

73 3 
0 0 
0 0 

40 0 
30 0 
3 3 

38 8 
32 2 
3 3 

<25 5 

(80.8) ) 
(17.8) ) 
(14) ) 

(100) ) 

(0) ) 
(0) ) 

(54.8) ) 
(41.1) ) 
(4.1) ) 

(52.1) ) 
(43.8) ) 
(4.1) ) 

NVP P 
25 5 

183 3 
42 2 
4 4 

238 8 
1 1 
0 0 

140 0 
93 3 
6 6 

123 3 
95 5 
21 1 

200 0 

(76.6) ) 
(21.8) ) 
(1.7) ) 

(99.6) ) 
(0.4) ) 

(0) ) 

(58.6) ) 
(38.9) ) 
(2.5) ) 

(51.5) ) 
(39.8) ) 
(8.8) ) 

> > 

219 9 
59 9 
17 7 

283 3 
1 1 
11 1 

108 8 
107 7 
8 8 

154 4 
103 3 
38 8 

200 0 

(74.2) ) 
(20) ) 
(5.8) ) 

(95.9) ) 
(0.3) ) 
(3.7) ) 

(61) ) 
(36.3) ) 
(2.7) ) 

(52.2) ) 
(34.9) ) 
(12.9) ) 

<25 5 

30 0 
17 7 
0 0 

47 7 
0 0 
0 0 

27 7 
16 6 
4 4 

17 7 
28 8 
2 2 

(63.8) ) 
(36.2) ) 

(0) ) 

(100) ) 

(<>) ) 
(0) ) 

(57.5) ) 
(34) ) 
(8.5) ) 

(36.2) ) 
(59.6) ) 
(4.3) ) 

EFV V 
25-200 0 

128 8 
27 7 
5 5 

159 9 
0 0 
1 1 

71 1 
82 2 
7 7 

96 6 
54 4 
10 0 

(80) ) 
(16.9) ) 
(3.1) ) 

(994) ) 
(0) ) 

(0.6) ) 

(44.4) ) 
(51.3) ) 
(4.4) ) 

(60.0) ) 
(33.8) ) 
(6.3) ) 

> > 

155 5 
35 5 
3 3 

193 3 
0 0 
0 0 

96 6 
86 6 
11 1 

114 4 
73 3 
6 6 

200 0 

(80.3) ) 

(18-1) ) 
(1.6) ) 

(100) ) 
(0) ) 
(«) ) 

(49.7) ) 
(44.6) ) 
(5.7) ) 

(59.1) ) 
(37.8) ) 
(3.1) ) 

Dataa are n (°c>). * 0= no toxicity, l=maximum grade 1 or 2, 2= maximum grade 3 or 4. NVP=nevirapine. 
EFV=efavirenz.. Neuro/psvch=neuropsychiatric. Transam elev.transaminase elevation. 

Discussion n 

Patientss with a baseline CD4 count < 25 cells/mm̂  had an increased risk for virologie 
failuree when the cut-off for failure was 400 copies/ml, although this risk did not reach 
statisticall  significance. With a more strict definition (< 50 copies/ml) of failure, this 
increasedd risk already became noticeable at a baseline CD4 count of < 200 cells/mm1. A 
baselinee pVL > 100,000 copies/ml increased the risk of virologie failure irrespective of 
thee cut-off used. These thresholds were found in both the analyses incorporating or 
ignoringg allocated treatment discontinuations. 

Theree were no statistically significant differences between NVP and EFV in any 
CD44 and/or pVL stratum using either cut-off value for virologie failure or either 
censoringg technique. However, in the stratum including patients with the lowrest CD4+ 
cellss at the time of treatment initiation, EFV did perform numerically better. Whether in 
suchh situation the choice of a first-line NNRTI-based regimen is recommended is 
debatable.. There is evidence that an NNRTI-based regimen might have less potential 
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thann a Pi-based regimen in increasing the number of CD4+ cells. This effect is especially 
seenn in patients starting their treatment with low CD4+ cells.22-23 

Thesee data indicate that the choice between NVP and EFV as part of initial 
HAARTT within a wide range of baseline values of CD4 count or pVL can not be made 
onn the basis of efficacy alone. This is in line with the findings of the 2NN study where 
treatmentt efficacy was not statistically significantly different between these two 
regimens. . 

Thee present study included all randomised patients, whether or not they 
startedd with their allocated treatment. For this approach was chosen to avoid a 
potentiall  selection bias. Patients and physicians knew the treatment allocation and 
couldd therefore decide not to start the treatment based on the perceived efficacy of that 
treatmentt in a patient with a specific number of baseline CD4+ cells. This approach, 
however,, could have blurred the differences in efficacy between NVP and EFV in the 
separatee treatment strata. Repeating the analyses excluding the patients who did not 
startt treatment increased all estimates, making the conclusions stronger. Specifically, 
thee difference between NVP and EFV in patients starting treatment in the stratum with 
thee lowest CD4 count and highest pVL became statistically significant (p=0.055) in the 
analysiss with the 50 copies/ml cut-off value. 

Besidess the 2NN study, only one other clinical trial comparing NVP and EFV 
hass been published. This trial was too small (n=67) to be able to perform a subgroup 
analysiss of patients with advance disease.24 Keiser et al. analysed the virologie response 
off  therapy-naive patients starting a HAART regimen based on NVP or EFV.25 They 
reportedd that both a lower CD4 count and a higher pVL were associated with virologie 
failure.. EFV showed superior performance in all CD4 and pVT strata defined, but it is 
unclearr whether within the strata these differences were statistically significant. The 
dataa used in this study by Keiser et al. were from 1996 to 2000. Early in this time frame 
onlyy NVP was available for an NNRTI-based regimen. From 1998 onwards, EFV was 
licensedd for use. It is possible that in this later period, physicians were more 
experiencedd in using NNRTIs for patients with advanced disease. Physician experience 
iss considered to be a major contributor to treatment efficacy.2h 

Inn a recent study by Manosuthi et al. there were no differences seen in efficacy 
betweenn patients starting NVP or EFV when their CD4 count was < 100 cells/mm̂  or 
theree pVL > 100,000 copies/ml.27 Unfortunately, this study lacked sufficient power to 
detectt any such differences (H=53). Other cohorts comparing NVP and EFV either did 
nott report a subgroup analysis for patients with advanced disease 28, or did not directlv 
comparee the two drugs within different CD4/pVL strata.29 

Despitee the lack of directly comparable studies, the efficacv of NVP or EFV-
basedd HAART in patients with advanced HIV-1 disease has been well described in a 
clinicall  endpoint study which compared a regimen of zidovudine (ZDV) and 
lamivudinee (3TC) with either NVP or placebo.15 In this study, the proportion of patients 
withh a baseline pVL > 500,000 copies/ml who reached a pVL < 50 copies/ml at week 48 
wass 43%, compared to 50% in patients with a baseline pVL < 45,000 copies/ml. In the 
COMBINEE study, using the same regimen, 57% of the patients with a baseline pVL > 
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100,0000 copies/ml reached a pVL < 20 copies/ml at week 48, compared to 69% in 
patientss with a lower baseline pVL.13 

Rafh'' et a!, combined the results from two clinical trials and six cohort studies 
usingg NVP-based regimens.^1 In the aggregate data at 6 months the proportion of 
patientss with a baseline pVL < 100,000 copies/ml and > 100,000 copies/ml who had a 
pVLL below the LLQ was 89% and 83%, respectively. At 12 months these proportions 
weree reversed (77% and 83%, respectively). In this last study, the analyses were done 
forr patients who remained on their allocated treatment during the follow-up time. This 
mightt have influenced the results, although the authors state that the number of 
patientss discontinuing NVP was similar in both strata. 

Thee DMF 006 study investigated the effect of a regimen containing ZDV, 3TC 
andd EFV. In this studv, the proportion of patients with a pVL < 50 copies/ml at week 48 
wass not significantly different between patients with a high (> 100,000 copies/ml) or 
loww (< 100,000 copies/ml) baseline pVL. The retrospective EfaVlP study showed a good 
virologiee and immunologic efficacy of EFV-based HAART in patients with severely 
advancedd HIV-1 disease.16 In a randomized trial including both a once daily and a 
twicee dailv EFV-based HAART regimen, patient with a high baseline pVL did not 
differr from patients with a low baseline pVL with respect to the proportion of patients 
withh a pVL < 50 copies/ml at week 52. '̂ 

InIn the present study we found a relationship between baseline CD4 count and 
thee incidence of rash. Sub-group analyses for adverse events should be interpreted with 
caution.. In randomised trials the occurrence is often limited, making it difficult to draw 
conclusions.. In an open label study like the 2NN there is additional room for 
ascertainmentt bias leading to spurious differences, just as would happen in cohort 
studies.. The fact that there are statistically significant interactions even with the small 
numberr of events in the NVP treatment group, points towards a high likelihood that 
thesee differences actually exist. To our knowledge this is the first study that reports the 
incidencee of adverse events stratified by baseline CD4 count. 

Inn a recent 'Dear Doctor letter', Boehringer Ingelheim reported the increased 
riskk of severe hepatotoxicity in women with a CD4 count > 250 cells/mmV2 In the 
presentt study, an increased risk for adverse events in general when NVP was started at 
aa higher CD4 count was also seen. The relationship between high CD4 count and sex 
wass only seen for rash. However, severe rash and LEE often present together and might 
bee part of the same underlying pathology- Complex relationships between sex, baseline 
CD44 count and type of adverse event must therefore be interpreted cautiously. 

AA limitation of the present studv was the small number of patients in the 
lowestt CD4 strata. However, the 2NN is the only randomized clinical trial up to date 
thatt can address the question whether differences between NVP and EFV exist in 
patientss with advanced HIV-1 disease. Cohorts have the disadvantage that 
'confoundingg bv indication' can bias treatment comparisons, especially when subgroup 
analysess are performed. Despite the low statistical power in the analyses of the smaller 
strata,, the magnitude and the direction of the point estimates give a clear indication 
thatt possible differences, if thev would exist, are small. Only in the most extreme 
situationn of a verv low CD4 count, there is a numerical advantage of EFV over NVP. 
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Withinn the present study we performed many statistical tests, introducing the 
probabilityy of spurious results due a Type 1 error. Although this asks for caution, we 
feell  that the conclusions drawn are based on a careful interpretation, including the 
widthh of the confidence intervals and clinical relevance of reported strata. The results 
showw that both NVP and EFV are effective drugs in patients with advanced HIV-1 
disease.. The choice between these two as part of initial HAART regimens wil l depend 
onn factors like safety profile, influence on quality of life, and costs, among others. 
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