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Abstract t 

Too predict the probability of long-term viral suppression during treatment with zidovudine and 
lamivudine,, human immunodeficiency virus type 1 (HTV-1) RNA values were retrospectively pooled 
forr 1083 patients from six randomised, double-blind clinical trials. All analyses of HTV-1 RNA were 
obtainedd using the Roche Amplicor assay or its earlier prototype. Time to loss of response was 
evaluatedd by Kaplan-Meier analysis; Cox proportional hazards models were used to assess the 
influencee of baseline variables. Among 523 patients with <6 months of prior zidovudine treatment, 
thee probability of HIV-1 RNA suppression below 400 copies/ml at 48 weeks was 71% in those with 
HIV-11 RNA <5000 copies, but only 14% in those with HIV-1 RNA between 50,000 and 200,000 
copies/ml.. Among 560 patients with >6 months of prior zidovudine treatment, the rates of sustained 
virall  suppression were lower, but also significantly associated with the baseline HIV-1 RNA. 
Multivariatee analyses showed no independent effect of CD4 cell count, age, sex, race or CDC disease 
stagee on the probability of sustained HIV-1 RNA suppression. When patients were <6 months of prior 
therapyy were stratified based on the magnitude of HIV-1 RNA nadir achieved during treatment, those 
whoo reached a nadir of <400 copies/ml retained this response for significantly longer time periods 
thann the ones who only achieved partial viral suppression. In conclusion, baseline HIV-1 RNA levels 
andd the duration of prior zidovudine therapy strongly predict the antiretroviral efficacy of 
zidovudine/lamivudine.. The baseline parameters should influence the choice of the antiretroviral 
regimen. . 

Introductio n n 

Thee current aim of antiretroviral treatment for human immunodeficiency virus type 1 (HTV-1) 
infectionn is to suppress viral replication as completely as possible, ideally to below the detection 
limitss of available HTV-1 RNA assays1. Not only are initial HIV-1 RNA levels strongly predictive of 
subsequentt clinical progression2,3, but treatment-induced reductions of HIV-1 RNA levels are 
associatedd with a lower risk of progression to AIDS and death3*6. Rebound of HIV-1 RNA levels after 
ann initial treatment-induced response is associated with the development of drug resistance 
mutationss *, and both high HTV-1 RNA levels and drug resistance are predictive of subsequent 
therapeuticc failure ' 10. Highly active antiretroviral regimens have been shown to achieve sustained 
suppressionn of viral replication and to prevent development of resistance11"14. Patients with only a 
partiall  reduction in HIV-1 RNA, to a level about the lower limit of detection, remain at risk of 
acquiringg resistance mutations15. Given the potential for cross-resistance between nucleoside analogue 
reversee transcriptase inhibitors (NRTIs)16 as well as between protease inhibitors17, patients developing 
resistancee to one treatment through inadequate suppression of HIV-1 RNA are liable to compromise 
theirr future treatment options118. 
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Combinationn therapies including NRTIs plus a non-nucleoside reverse transcriptase inhibitor 
(NNRTI)) or one or two protease inhibitors11' 13' 19,20 lead to a higher proportion of patients with 
undetectablee HIV-1 RNA than treatment with two NRTIs6. However, even triple combination 
treatmentss fail to maintain HIV-1 RNA at undetectable levels in a meaningful proportion of the 
population1119.. Despite recommendations to treat almost every HIV-infected patient with triple 
combinationn therapy, groups of patients exist for whom such a regimen is not appropriate and not 
possible,, owing to poor compliance or risk of drug interactions of toxicity1. In addition, the benefit of 
triplee combination therapy over double NRTI combinations has not been clearly denned for patients 
withh low plasma HIV-1 RNA levels (e.g. <5000 copies/ml). In order to investigate the treatment 
effectt at different levels of HIV-1 RNA and to identify correlates with sustained HIV-1 RNA 
suppressionn during NRTI combination treatment, the virological response in patients treated with 
zidovudine/lamivudinee within six prospective, randomised trials was pooled and retrospectively 
analysed. . 

Patientss and Methods 

Patients s 
Dataa for patients treated with zidovudine/lamivudine and with available HIV-1 RNA measurements 
weree pooled from six double-blind, randomised studies. The NUCA 300121 and NUCA 300222 trials 
weree comparisons of 52 weeks of zidovudine/lamivudine treatment versus control monotherapy 
regimenss of zidovudine or lamivudine (NUCA 3001) or zidovudine/zalcitabine (NUCA 3002). NUCA 
30011 recruited patients with less than 4 weeks of prior NRTI treatment, while NUCA 3002 recruited 
thosee with over 6 months of prior treatment. The NUCB 300123 and NUCB 300224 trials were 
comparisonss of 24 weeks of treatment with zidovudine/lamivudine versus zidovudine, followed by an 
open-labell  phase when all patients could receive zidovudine/lamivudine. NUCB 3001 recruited 
patientss with less than 4 weeks of prior NRTI treatment, while NUCB 3002 recruited those with over 
66 months of prior treatment. The CAESAR trial25 compared 52 weeks of treatment with either 
placebo,, lamivudine, or lamivudine plus loviride in addition to current treatment, which could be 
eitherr zidovudine monotherapy, zidovudine/didanosine or zidovudine/zalcitabine. The AVANTI 
triall  was a comparison of 52 weeks of treatment with either zidovudine/lamivudine or 
zidovudme/lamivudine/loviride.. Based on the different study designs, all participants in the present 
analysiss were stratified by those who had received <6 months or more than 6 months of prior 
antiretrovirall  treatment. Pre-treatment always included zidovudine but excluded non-nucleoside 
reversee transcriptase inhibitors or protease inhibitors. Two hundred and thirty-nine patients from the 
CAESARR and AVANTI- 1 trials were randomised to receive loviride in addition to 
zidovudine/lamivudine.. Because the combination of zidovudine/lamivudine/loviride lacked a 
significantt clinical benefit in comparison to zidovudine/lamivudine alone25, these patients were also 
includedd in this analysis. All studies were approved by the Ethics Committees of the participating 
centress and informed consent was obtained from all patients prior to the start of the studies. 

Thee analyses of HTV-1 RNA were obtained using the Roche Amplicor assay except in the NUCA 
30011 and NUCA 3002 trials in which the prototype Roche Molecular Systems' reverse transcriptase-
PCRR assay was used with a lower detection limit of 200 copies/ml. All patients in the NUCA 3001, 
NUCAA 3002 and AVANTI- 1 trials were analysed. Thirty-one patients from non-French centres in 
NUCBB 3001, and 31 patients from various centres in NUCB 3002, were assessed for HIV-1 RNA. For 
thee CAESAR trial, HIV-1 RNA was obtained for (i) all patients in the French and Belgian trial 
centres,, (ii) all patients treatmentt naive at baseline, and (iii ) all patients who progressed to the primary 
endpointt of AIDS or death, plus a random sample of patients who did not progress. Five hundred and 
eighty-sixx patients were tested at least once for HIV-1 RNA at baseline and during treatment in 
CAESAR. . 

Inn all trials, HIV-1 RNA was assessed at baseline and then approximately every 4-8 weeks thereafter 
upp to week 24 for trials NUCB 3001 and NUCB 3002, and up to week 52 for trials NUCA 3001, 
NUCAA 3002, AVANTI- 1 and CAESAR. 
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Statisticall  methods 
Thee justification for pooling data from the six trials in the analyses was (i) the trials were all 
conductedd hetween 1993 and 1996, using the same doses of zidovudine and lamivudine; (ii) the 
Rochee Amplicor assay was used to assess HIV-1 RNA (or its prototype in the NUCA3001 and NUCA 
30022 trials); (iii ) all trials were of 12 months duration; (iv) all randomised trials of 
zidovudine/lamivudinee conducted and completed by Glaxo-Wellcome during this period were 
includedd in these analyses, with no data exclusions which could confound or bias the analyses. 

Participantss in the analysis were stratified into those with <6 months, and those with >6 months prior 
antiretrovirall  therapy. Kaplan-Meier plots of time to loss of response ('virological failure', defined as 
HTV-11 RNA levels above 400 copies/ml in two consecutive measurements) were constructed. The 
'timee zero' was the time point when HIV-1 RNA levels first fell below 400 copies/ml. Patients who 
didd not achieve HTV-1 RNA suppression below this threshold were defined as having failed treatment 
onn day 0. The time of virological failure was the date that HIV-1 RNA levels first rose above 400 
copies/ml,, provided that this was confirmed at the next visit. Data was excluded after permanent study 
drugg discontinuation. 

Thesee analyses were then repeated stratifying for baseline HIV-1 RNA of <5000 copies/ml, 5000-
200000 copies/ml; 20000-50000 copies/ml; 50000-200000 copies/ml; >2000000 copies/ml. Cox 
proportionall  hazards models were used to assess the influence of baseline variables on the time to 
virologicall  failure. 

Too compare the durability of a partial with a full HTV-1 RNA response, we analysed how long 
patientss remained within 0.5 log10 copies/ml of a defined HIV-1 RNA nadir. For these analyses, three 
differentt nadir levels of <400; 400-1000, and 1000-5000 copies/ml were constructed, based on the 
singlee lowest value ever achieved during treatment. The analyses were restricted to patients who 
showedd at least a 0.5 log reduction in HIV-1 RNA on treatment. If two subsequent, consecutive HTV-
11 RNA measurements were at least 0.5 log,0 copies above the respective nadir, the response was 
definedd as lost. Kaplan-Meier estimates of the percentage of patients with HIV-1 RNA levels that 
remainedd within 0.5 log]0 copies/ml of each of the three nadir levels were then obtained and compared 
withh each other. 

Results s 

AA total of 1083 patients, evaluated for HTV-1 RNA in the six studies, were included in these analyses. 
Thee baseline characteristics were comparable for the two stratified groups except for the CD4 
lymphocytess that were significantly lower in the pre-treated patients (Table 1). 
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Tablee 1. Baseline characteristics 

Parameter r 
Numberr of patients 
Male e 
Meann age (range), years 
CDCC stage 

AA (asymptomatic) 
B B 
C(AIDS) ) 

Priorr antiretroviral treatment 
Numberr of patients 
Priorr ZDV/ddC or ZDV/ddl 
Meann CD4 cell count/u.1 (range) 
Meann logI0 HIV-1 RNA/ml 

Numberr of patients with HTV-1 RNA 
<5000 0 
5000-20000 0 
20000-50000 0 
50000-200000 0 
>200000 0 

Priorr NRTI treatment 
<66 months 
523 3 
4399 (84%) 
36.44 (18-68) 

3233 (44%) 
2166 (41%) 
755 (14%) 

3544 (68%) 
10(2%) ) 
2488 (31-690)* 
4.88 (2.6-6.5) 

inn the range (copies/ml): 
433 (8%) 
799 (15%) 
833 (16%) 
179(34%) ) 
139(27%) ) 

>66 months 
560 0 
4877 (87%) 
38.0(19-67) ) 

189(34%) ) 
2533 (45%) 
118(21%) ) 

560(100%) ) 
197(35%) ) 
159(26-754)* * 
4.88 (2.6-6.5) 

588 (10%) 
84(15%) ) 
800 (14%) 
185(33%) ) 
1533 (27%) 

Al ll  patients 
1083 3 
9266 (86%) 
37.2(18-68) ) 

4211 (39%) 
4699 (43%) 
1933 (18%) 

914(84%) ) 
2077 (19%) 
2022 (26-754) 
4.88 (2.6-6.5) 

1011 (9%) 
1633 (15%) 
1633 (15%) 
3644 (34%) 
2922 (27%) 

*p=0.0001 1 

Treatmentt with zidovudine/lamivudine resulted in a maximum HTV-1 RNA reduction by median 1.9 
log100 and 1.3 log]0 in patients with <6 months and >6 months of prior NRTI therapy, accompanied by 
increasess in CD4 cell count of 70 and 49 cells/mm3, respectively. After 48 weeks, HTV-1 RNA was 
stilll  reduced by median 0.8 logio and 0.5 logio, respectively. Based on Kaplan-Meier estimates, 49% 
andd 20% of patients with <6 months and >6 months of prior treatment achieved suppression of HTV-1 
RNAA below 400 copies/ml on at least one occasion during treatment with zidovudine/lamivudine. In 
bothh groups, 80-90% of treatment responses occurred within the first 8-12 weeks of treatment (Figure 
1). . 

Figuree I. Cumulative time to first HIV-1 RNA suppression 
beloww 400 copies/ml (Kaplan-Meier estimates) in patients 
withh s6months (dashed line) and >6months (solid line) of 
priorr treatment 
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However,, most patients whose HTV-1 RNA levels fell below the lower limit of detection (400 
copies/ml)) showed a subsequent rise. In both groups, the rate of treatment failure was significantly 
fasterr for those patients with higher baseline HTV-1 RNA levels. 

Thee times from the initial treatment response to a possible subsequent treatment failure were then 
combinedd in a single measurement of sustained HTV-1 RNA suppression. Patients were defined as 
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treatmentt failures at day 0 of treatment if their HTV-1 RNA never fell below 400 copies/ml. For those 
patientss whose HTV-1 RNA had become undetectable, the time to treatment failure was estimated by 
thee subsequent duration on treatment. Kaplan-Meier plots of the proportion of patients showing 
sustainedd HTV-1 RNA suppression over time are shown in Figure 2. 

Figuree 2. Time to virological failure after HIV-1 RNA suppres-
sionn below 400 copies/ml, stratified by baseline HIV-1 RNA 
levell (Kaplan-Meier estimates, non-responders included as 
failuree at day 0} 
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Thee lines represen t in descendin g orde r th e following  range s o f baselin e HIV-1 
RNA::  <5000.500O20000,20000-50000, 50000-200000 and >200000 
copies/ml .. (a) Patient s wit h s6 month s o f prio r treatment ; P<0.0001 for 
compariso nn betwee n th e groups , (b) Patient s wit h >6 month s of prio r treat -
ment ;;  P<0.0001 fo r compariso n betwee n tiie  groups . 

Theree were striking differences in the probability of both achieving a reduction below 400 copies/ml 
andd sustaining this reduction according to the baseline HTV-1 RNA level. In patients with <6 months 
off  prior treatment HTV-1 RNA fell below 400 copies/ml in 89% of those with baseline HTV-1 RNA 
<50000 copies/ml, and 71% of patients sustained this reduction for 48 weeks. In contrast, only 39% of 
patientss with baseline HTV-1 RNA of 50000-200000 copies/ml achieved undetectable HTV-1 RNA, 
andd only 14% maintained this response for 48 weeks (Figure 2a). In patients with >6 months of prior 
treatment,, fewer achieved and maintained treatment effect. Among those with baseline HTV-1 RNA 
<50000 copies/ml, 66% achieved levels below 400 copies/ml and 41% sustained this reduction over 48 
weeks.. In patients with baseline HTV-1 RNA of 50000-200000 copies/ml, only 6% reached levels 
beloww 400 copies/ml, and 1% sustained this reduction over 48 weeks (Figure 2b). 

Multivariatee Cox proportional hazard rates models were used to determine the relative effects of prior 
NRTII  treatment, baseline HTV-1 RNA level, CD4 cell count, and demographic parameters on the 
durabilityy of viral suppression below 400 copies/ml. Higher baseline HTV-1 RNA levels and >6 
monthss of prior NRTI treatment were significant and independent predictors of failure to maintain 
HTV-11 RNA suppression below 400 copies/ml. When these two variables were included in the 
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multivariatee model, there was no additional independent effect of age, sex, race, CDC disease stage or 
baselinee CD4 cell count on the risk of virological failure. (Table 2) 

Tablee 2. Risk of failure to achieve sustained HIV-1 RNA suppression below 400 copies/ml (all patients, Cox proportional 
regressionn analyses) 

Parameter r 
Baselinee HTV-1 RNA 
Baselinee CD4 cell count 
<66 months NRTI 
Age e 
Gender r 
Race e 
CDCC Stage 
HR,, Hazard ratio: 95% CI, 95< 

Univariate e 
HR R 
1.74 4 
0.90 0 
0.70 0 
1.00 0 
1.16 6 
1.06 6 
0.84 4 

VoVo confidence intervals 

95%% CI 
1.57-1.92 2 
0.88-0.93 3 
0.62-0.81 1 
0.99-1.01 1 
0.96-1.40 0 
0.91-1.25 5 
0.77-0.92 2 

Multivariate e 
HR R 
1.76 6 
0.98 8 
0.68 8 
0.99 9 
1.13 3 
0.88 8 
1.03 3 

95%% CI 
1.57-1.97 7 
0.94-1.01 1 
0.58-0.78 8 
0.99-1.00 0 
0.93-1.37 7 
0.74-1.04 4 
0.93-1.14 4 

.PP value 
<0.001 1 
0.20 0 
<0.001 1 
0.19 9 
0.23 3 
0.13 3 
0.60 0 

Patientss with at least a 0.5 logio reduction in HTV-1 RNA were divided in three groups based on the 
magnitudee of HTV-1 RNA nadir achieved during treatment: <400 copies/ml (full virological 
response),, and 400-1000 and 1000-5000 copies/ml (partial virological responses). The three groups 
weree then compared regarding the time to the loss of this response, defined as subsequent HIV-1 RNA 
risee of at least 0.5 logi0 copies/ml above the respective nadir level. Patients with <6 months of prior 
treatmentt who achieved an HTV-1 RNA nadir of 400 copies/ml retained this response for significantly 
longerr time periods (median 13.1 weeks) than those who only reached between 400 and 1000 or 
betweenn 1000 and 5000 copies/ml (median 5.9 and 5.4 weeks, respectively, PO.0001). For patients 
withh >6 months of prior treatment, however, there was no significant difference in the time to a 
reboundd in HTV-1 RNA above the nadir level between those with full versus those with partial 
virologicall  responses. (Figure 3) 
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Figur ee 3.Time-t o loss of HIV-1 RNA suppressio n in patient s 
wit hh ful l versu s partia l virologica l respons e (Kaplan-Meie r 
estimates ))  < 
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Losss of virological response was defined as rise >0.5 iog„ copies/ml of the 
lowestt (nadir) HIV-1 RNA achieved on treatment (a) Patients with <6 months 
off prior NRTI who achieved ah HIV-1 RNA nadir of <400 (n-152), 400-1000 
(n=66).. or 1000-5000 copies/ml (fl-100): P<0.0001 for comparison between 
thee groups, (b) Patients with >6 months of prior NRTI who achieved anjHIV-1 
RNAA nadir of < « » ( n - 4 5 ) , 400-1000 (n-27), or 1000-5000 copies/ml (n-78); 
comparisonn between the groups not statistically significant 

Discussion n 

Treatmentt with zidovudme/lamivudine induced a virological response in 49% of patients with <6 
monthss prior treatment and in 20% of patients with >6 months prior treatment. This response, defined 
ass suppression of HTV-1 RNA below 400 copies/ml, was achieved by 80-90% of all responding 
patientss within 8-12 weeks of starting treatment. The rapid onset and magnitude of virological 
efficacyy of zidovudine/lamivudine was comparable with the effects of zidovudine/didanosine as 
assessedd in the Delta trial. In a similar population, using the slightly higher HTV-1 RNA detection 
limi tt of 800 copies/ml, 61% of treatment-naive patients and 24% of zidovudine-experienced patients 
achievedd undetectable HTV-1 RNA levels following treatment with zidovudine/didanosine. The 
efficacyy of zidovudine/zalcitabine, also assessed in the Delta trial, suppressed HTV-1 RNA below 800 
copies/mll  in 40% and 28% of patients respectively.6 The reductions of HTV-1 RNA following 
treatmentt with both zidovudine/didanosine and zidovudine/zalcitabine have been associated with 
documentedd clinical benefit over zidovudine monotherapy.27'28 Similarly, a significant reduction in 
morbidityy and mortality was also achieved using zidovudine/lamivudine 25, despite sustained 
suppressionn of HTV-1 RNA below 400 copies/ml in only a minority of patients. After these studies 
weree conducted, the comparison of a double NRTI combination with a triple combination treatment 
includingg the protease inhibitor indinavir demonstrated that the latter induced a more efficient 
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suppressionn of HIV-1 RNA and an additional reduction in progression to AIDS and death.19 

Treatmentt with highly active antiretroviral combination treatments which increase the chance of HEV-
11 RNA suppression to under 400 copies/ml1 U3'1V° has therefore become the standard of care and the 
combinationn zidovudine/lamivudine should ideally be used only as part of fully suppressive regimens 
basedd on current guidelines.1 

Inn this analysis, the probability of achieving a sustained reduction in HIV-1 RNA was highly 
dependentt on baseline HIV-1 RNA level and on the duration of previous NRTI therapy. A concordant 
resultt was also reported from the Delta trial in which time to virological failure was significantly 
longerr in patients with baseline HIV-1 RNA below 800 copies/ml.6 In our analysis, only patients with 
baselinee HIV-1 RNA <5000 copies/ml and littl e previous NRTI exposure had a reasonable probability 
(71%)) of sustaining undetectable HIV-1 RNA at 48 weeks on zidovudine/lamivudine, whereas those 
withh higher baseline HTV-1 RNA levels, and all those with longer prior treatment, were unlikely to 
achievee sustained HIV-1 RNA suppression. Given the strong impact of the baseline HIV-1 RNA level 
onn the magnitude and durability of the virological response, it is conceivable that even triple 
combinationn treatment will be insufficient to induce sustained viral suppression in patients with very 
highh baseline HIV-1 RNA levels, i.e., those with >200000 copies/ml. The predictive value of baseline 
HIV-11 RNA also supports the concept of the individually variable virologie setpoint in which the 
levell  of viral load in plasma parallels the rate of viral replication.29 Higher numbers of resistance 
mutationss produced by high levels of viral replication before the start of treatment would lead to an 
increasedd risk for loss of treatment efficacy owing to pre-existing resistant virus that has either 
retainedd the ability to replicate or becomes activated from its latent stage despite treatment. 

Thee majority of patients who showed initial suppression in HTV-1 RNA lost this treatment effect 
withinn the 52 weeks follow-up in the trials. The virological response lasted the longest in patients who 
achievedd an HTV-1 RNA nadir below 400 copies/ml and who were not heavily pre-treated. In the 
otherr patients, particularly those who only reached an HTV-1 RNA nadir that was higher than 400 
copies/ml,, the virological failure occurred between 5.4 and 8 weeks after the initial response. These 
resultss indicate that the duration of HIV-1 RNA suppression is dependent on the ability of an 
antiretrovirall  regimen to suppress HTV replication as strongly as possible - a principle that has been 
recentlyy confirmed by viral load measurements under combination regimens including an NNRTI or a 
proteasee inhibitor.30"33 

Thee loss of maximal treatment response in our analysis is obviously related to the emergence of virus 
resistantt to zidovudine and lamivudine.34 Treatment with zidovudine/lamivudine typically causes 
substantiall  early reductions in HIV-1 RNA when virus sensitive to lamivudine can no longer replicate. 
AA subsequent rise in HTV-1 RNA levels coincides with the emergence of lamivudine-resistant HIV-1, 
butt mean HIV-1 RNA levels remain below baseline for most patients. This may be due to the 
continuedd action of zidovudine, reduced replication competence of lamivudine-resistant HTV-1, or a 
combinationn of these factors.34'35 

Theree are four aspects specific to the datasets used. Firstly, the data allow prediction of HTV-1 RNA 
suppressionn in the short-term (up to 1 year), but these results cannot necessarily be extrapolated to 
longer-termm follow up. Secondly, zidovudine/lamivudine combination treatment does not suppress 
HTV-11 RNA to undetectable levels in the vast majority of patients as reported for highly active 
combinationss such as zidovudme/lamivudine/indinavir, zidovudine/didanosine/nevirapine, or 
ritonavir/saquinavir.ritonavir/saquinavir.1111''13191319''2020 The correlation between early suppression of HIV-1 RNA, long-term 
virall  suppression and clinical progression may be different for such combinations. Thirdly, treatment 
withh zidovudine/lamivudine reduces HIV-1 RNA levels sharply, followed by a rebound towards 
baselinee coincident with the emergence of lamivudine-resistant virus. However, HIV-1 RNA levels 
remainn partially suppressed at detectable levels. Different combination treatments with alternative 
resistancee profiles of influence on viral fitness35 could show other correlations between baseline HIV-
11 RNA and the likelihood of sustained suppression below 400 copies/ml. Finally, analysis of HIV-1 
RNAA levels using more sensitive 'ultra-direct' PCR methods has shown that a subset of patients with 
reductionss below 400 copies retain plasma HIV-1 RNA levels between 20-400 copies/ml.1113 
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Replicationn may be ongoing, and mutations may emerge in these patients, albeit at a slow rate, and the 
earlierr detection of virological failure could influence the interpretation of the results. Reduction of 
HIV-11 RNA to below 20 copies/ml seems too be necessary to accomplish a long-lasting suppression of 
virall  replication.31"33 Given the high virological failure rate on zidovudine/lamivudine in this analysis 
andd assuming that not all patients with HIV-1 RNA below 400 copies/ml would also be below the 
lowerr detection limit of an ultrasensitive test, double combination treatments with NRTIs should only 
bee recommended in exceptional circumstances. 

Ourr results have also implications for the timing of HIY-1 RNA monitoring. Maximum virological 
responsee was demonstrated for 80-90% of patients before week 12, with the greatest risk of failure 
usuallyy seen by week 20. Thus, monitoring of HIV-1 RNA every 2-3 months after starting 
zidovudine/lamivudinee seems sufficient to allow early detection of treatment failure, whereas less 
frequentt monitoring (e.g., every 3-4 months) may be justified at a later stage to confirm the 
maintenancee of virological response. The time required for the majority of patients to show full 
virologicall  response, however, is longer (4 to 6 months) if more sensitive ultra-direct PCR methods 
aree used for HIV-1 RNA detection.111319 

Inn summary, our data demonstrate that baseline HIV-1 RNA should influence the choice of 
antiretrovirall  treatment regimen. While double NRTI treatment may offer a chance of sustained 
virologicall  suppression to selected patients with low baseline HTV-1 RNA and little prior treatment, 
highlyy active antiretroviral therapy, preferentially including a protease inhibitor, is generally 
necessaryy to achieve sustained suppression of HIV. 
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