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Abstract Abstract 

Objective::  To evaluate the effect of treatment with ritonavir (RTV)/saquinavir 

(SQV)/stavudinee (d4T) or RTV/SQV alone, with treatment intensification if needed, in 

proteasee inhibitor (PI)- and d4T-naive HIV-1 infected individuals. 

Design::  Multi centre, open-label, randomised controlled trial. Two hundred and eight patients 

weree randomised to receive treatment with RTV 400 mg/SQV 400 mg twice daily (BID) or 

RTVV 400 mg/SQV 400 mg/d4T 40 mg BID. Intensification of study medication with reverse 

transcriptasee inhibitors was allowed if serum HIV-RNA remained > 400 copies/ml after 12 

weekss of treatment. Follow-up of this study was 48 weeks. 

Results::  In a strict intention-to-treat analysis, counting all dropouts as virological failures, 

63%% (95% CI 54-73%) of subjects in the RTV/SQV group (n=104) reached a serum HIV-

RNAA < 400 copies/ml at week 48, as compared to 69% (95% CI 60-78%) in the 

RTV/SQV/d4TT group (n=104)(p-value .379). In the on-treatment analysis these percentages 

weree 88 and 91% respectively. Thirty-one patients intensified their study medication 

accordingg to the protocol (28 in the RTV/SQV group, 3 in the RTV/SQV/d4T group). 30/31 

(97%)) patients had a serum HIV-RNA < 400 copies/ml at their last follow-up visit. Ten 

percentt of patients discontinued study medication due to adverse events. 

Conclusion::  The concept of starting with a simple, potent regimen, that could be intensified if 

necessary,, showed good virological results after 48 weeks in this study, comparable to starting 

withh more drugs from the beginning. Longer follow-up is needed to determine the long-term 

efficacyy of this treatment strategy. 
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Introduction Introduction 

Antiretrovirall  combination therapy (ARVT) including at least one protease inhibitor (PI) 

reducess AIDS-related morbidity and mortality [1-4]. However, most regimens are far from 

convenientt for patients. They consist of 10-24 capsules to be taken 2-5 times per day. In 

addition,, there are food restrictions for the intake of several of these drugs. Moreover, 

significantt short- and long-term adverse effects can occur. Poor adherence to therapy may lead 

too development of viral resistance. Therefore it is important to continue the search for more 

patient-friendlyy new treatment strategies. One option is the induction-maintenance concept: 

startingg with a potent combination therapy until plasma HIV-RNA levels drop below the 

quantificationn limit of the assay used and then switching to a simpler regimen. Up to now, 

threee of such attempts have failed. Reduction of the number of drugs after an induction phase 

withh three or four drugs showed a rapid rebound of plasma HIV-RNA levels in the majority of 

patientss [5-7]. Another strategy is to start with a relatively potent, but simpler regimen and to 

intensifyy treatment, if the serum HIV-RNA levels do not decline to below the limit of 

quantification. . 

Inn pharmacokinetic studies the simultaneous administration of RTV and SQV greatly 

increasedd the area-under-the-curve of SQV compared to administration of SQV alone, thus 

greatlyy enhancing the bioavailability [8-11]. In a dose-finding study with different dosages of 

bothh RTV and SQV, 400 mg twice daily (BID) each was as effective in suppressing plasma 

HIV-RNAA load as higher dosages, whereas the side effects were significantly less in the lower 

dosee group [11]. Combination therapy with RTV 400 mg BID and SQV 400 mg BID thus 

providess a simple twice daily regimen without food restrictions and with fewer pills and side 

effects,, when compared to regimens with RTV or SQV as the only PI. 

Inn this study we compared therapy with RTV and SQV to therapy with RTV/SQV/stavudine 

(d4T)) in order to see whether the addition of a nucleoside analogue reverse transcriptase 

inhibitorr (NRTI) to the RTV/SQV combination therapy would result in improved efficacy. 

Cameronn et al. found that intensification of therapy (that is adding reverse transcriptase 

inhibitorss (RTIs) to the treatment regimen, which was allowed if the serum HIV-RNA 

concentrationn did not drop below 400 copies/ml after 12 weeks of treatment, confirmed at 18 

weeks)) is a feasible treatment option. We were especially interested in confirming this 

observationn in a larger study. 
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Methods Methods 

Studyy design 

Ourr study was a a multicenter, open-label, randomised controlled trial. Patients were eligible if 

theyy were HIV-1 positive, 18 years of age or older and had a Karnofsky score greater than or 

equall  to 60. Exclusion criteria were the use of Pis or d4T prior to study entry, any change in 

ARVTT during the last four weeks before start of the study, use of co-medication contra 

indicatedd when used together with the study medication, expectation of poor compliance, any 

clinicall  condition or laboratory abnormality which, in the opinion of the investigator, was 

incompatiblee with treatment with one of the study drugs, and for women: pregnancy, lactation, 

andd inability or unwillingness to use barrier birthh control. Patients were required to 

discontinuee all other antiretroviral medication on the day they started their study medication. 

Patientss were randomised using a computerised minimisation program, weighting imbalance 

off  allocations according to CD4+ lymphocyte count at baseline (< or > 100/mm3), serum HTV-

RNAA concentration at baseline (< or > 100,000 copies/ml), and the use of ARVT (yes or no) 

priorr to study entry. Randomisation was performed centrally. 

Thee protocol and amendments were approved by the institutional review boards of all 

participatingg institutions. All patients gave written informed consent. 

Treatmentt regimens 

Betweenn January 1997 and January 1998, 208 patients were randomly assigned to receive 

eitherr RTV 400 mg BID plus SQV 400 mg BID (arm 1) or RTV 400 mg BID plus SQV 400 

mgg BID plus d4T 40 mg BID (30 mg BID if body weight < 60 kg)(arm 2). RTV was initiated 

att a reduced dose of 300 mg BID. After four days the RTV dose was escalated to the full dose. 

Dosee modifications, except for dose adjustment of d4T due to changes in weight, were not 

allowed.. Patients were advised to take their medication together with a meal. 

RTVV was supplied as 100 mg semisolid capsules (Norvir™; ABBOTT Laboratories, Abbott 

Park,, Illinois, USA). Some patients used the liquid formulation of RTV, either because they 

preferredd it or because they had to change to the liquid formulation after August 1998, when 

RTVV capsules were no longer available. SQV was supplied as 200 mg hard gel capsules 

(Invirase™;; Hoffman-LaRoche, Basel, Switzerland). 

Patientss were allowed to intensify treatment with, if possible, two new RTIs if the serum HrV-

RNAA concentration did not drop to < 400 copies/ml at week 12, confirmed at week 18. In 

Marchh 1998 the protocol was amended to allow intensification if serum HIV-RNA load was > 

10000 copies/ml at week 12, since a strong correlation was found between serum HIV-RNA > 
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10000 copies/ml at week 12 and a serum HIV-RNA > 400 copies/ml at week 18. If serum HIV-

RNAA levels reached < 400 copies/ml and rebounded, intensification of study medication was 

alsoo allowed. 

Studyy assessments 

Eachh patient was evaluated during a screening visit, at the start of study medication and at 

weekk 2,4, 8, 12, 18,24, 36, and 48. 

Serumm HIV-RNA levels were measured using a polymerase chain reaction-based assay 

(Amplicorr HIV Monitor Test, Roche Diagnostic Systems Inc., Branchburg, New Jersey, USA) 

withh a variable lower limit of quantification (LLQ) (median 214 copies/ml, range 77-1000 in 

sampless < LLQ) at each visit to evaluate antiretroviral efficacy. CD4+ and CD8+ lymphocyte 

countss were also measured at these time points. 

Safetyy and tolerability were evaluated through reporting of adverse events, medical history, 

physicall  examination and laboratory tests. Adverse events and laboratory abnormalities were 

gradedd according to a toxicity rating scale developed by the National Institutes of Health-

supportedd AIDS Clinical Trials Group [12]. 

Statisticall  analysis 

Primaryy endpoint of this study was the proportion of patients with a serum HIV-RNA 

concentrationn < 400 copies/ml at week 48. As the Roche Amplicor assay with variable cut-off 

valuee was used, samples with an HIV-RNA level < 400 copies/ml and > LLQ (when LLQ was 

<< 400 copies/ml) were regarded as < 400 copies/ml. Also samples with an HIV-RNA < LLQ, 

wheree LLQ was above 400 copies/ml, were regarded as < 400 copies/ml. Assuming 95% 

confidence,, the sample size of this study would allow detection of a 20% difference in 

proportionss of patients with a serum HIV-RNA concentration < 400 copies/ml between the 

twoo groups with 80% power, accounting for a 25% premature withdrawal. 

Alsoo we wanted to study the virological efficacy of these regimens in pre-treated versus naive 

patientss and in patients with baseline serum HIV-RNA above or below 100,000 copies/ml. 

Otherr secondary objectives were the evaluation of the effects on CD4- and CD8 lymphocyte 

countss and safety of the study drugs. 

Baselinee values were calculated as the mean of the week -2 and week 0 results. 

Proportionss of patients with an HIV-RNA < 400 copies/ml were compared between the 

treatmentt groups using the uncorrected Chi squared test. Analysis of the primary endpoint was 

performedd based on both the intention-to-treat principle (missing data, data of patients who 
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neverr started their assigned treatment and data after discontinuation of study medication 

countedd as serum HIV-RNA > 400 copies/ml) and the on-treatment principle (only patients 

analysedd who were on initial study medication or intensified treatment according to the 

protocol).. Baseline characteristics and safety profiles were compared using the Fisher's exact 

test.. Increases in CD4+ and CD8+ cell counts over 48 weeks were compared between the two 

treatmentt arms using the Wilcoxon's rank sum test. Immunology and safety data were 

analysedd on an intention-to-treat basis. 

Al ll  calculated p-values were two-tailed and considered statistically significant if p < .05. 

Dataa were analysed using the SAS software package (version 6.12, SAS Institute, Cary, North 

Carolina,, USA). 

Results Results 

Patientt disposition 

Inn fourteen centres in the Netherlands and Belgium 208 patients were randomised. Six patients 

(onee in arm 1 (RTV/SQV) and five in arm 2 (RTV/SQV/d4T)) did not start their assigned 

treatmentt (Figure 1). Forty-two patients (20%) discontinued their study medication during the 

studyy period: 27 in arm 1, 15 in arm 2. If patients consented, patients were followed after 

discontinuationn up to 48 weeks. In 10% of the patients discontinuation of study medication 

wass due to side effects or other adverse events. In arm 1 more patients discontinued study 

drugss because of intensification of their study medication when their serum HIV-RNA was < 

4000 copies/ml (= non-protocollar intensification) (7 versus 1 in arm 2), patient decision (6 

versuss 2) or because of progression of their HIV infection (4 versus 1). The number of patients 

discontinuingg their study medication because of side effects or other adverse events was 

equallyy distributed between the two study arms (10 versus 11). 

Thee majority of the study participants were men having sex with men. Nearly half of the 

subjectss had been pre-treated with RTIs for a median period of 27 months. Among those pre-

treatedd with RTIs for study entry, 100% had used AZT, 54% zalcitabine, 40% lamivudine, 

26%% didanosine, 7% nevirapine and 7% loviride. The median baseline serum HIV-RNA 

concentrationn was 4.47 logio copies/ml in both study arms. Median baseline CD4+ 

lymphocytee count was 255/mm3 in arm 1 and 253/mm3 in arm 2 with a range from 0 to 860 

cells/mm3.. Baseline characteristics were well balanced between the two treatment arms (Table 

1). . 
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Tablee 1 Baseline characteristics 

n n 

gender r 

priorr ARVT 

HIVV transmission risk group 

age e 

CDCC status 

CD4++ lymphocyte count 

CD4++ lymphocyte count 

CD8++ lymphocyte count 

serumm HIV- 1 RNA 

serumm HIV-1 RNA 

male e 

female e 

pre-treated d 

naive e 

MSM M 

IVV drug-use 

other r 

years,, mean (SD) 

CDC-A A 

CDC-B B 

CDC-C C 

/mm3,, median (IQR) 

<< 100/mm3 

/mm3,, median (IQR) 

log100 copies/ml, median (IQR) 

>> 100,000 copies/ml 

RTV/SQV V 

n(%) ) 

104 4 

90(87) ) 

14(13) ) 

500 (48) 

544 (52) 

69(66) ) 

6(6) ) 

29(28) ) 

38.6(9.3) ) 

46(44) ) 

33(32) ) 

25(24) ) 

255(115-395) ) 

244 (23) 

820(630-1100) ) 

4.477 (3.89-5.03) 

299 (28) 

RTV/SQV/d4T T 

n(%) ) 

104 4 

877 (84) 

17(16) ) 

488 (46) 

56(54) ) 

655 (63) 

5(5) ) 

344 (32) 

38.33 (9.6) 

48(46) ) 

355 (34) 

21(20) ) 

2533 (120-370) 

22(21) ) 

8955 (725-1200) 

4.477 (3.92-4.83) 

16(15) ) 

ARVTT = antiretroviral therapy; MSM = men having sex with men; SD = standard deviation; IQR = interquartile 

range e 

Proportionn of subjects with a serum HIV-RNA concentration < 400 copies/ml 

Inn the analysis of the proportion of subjects with a complete treatment response, subjects with 

thee following serum HIV-RNA measurements were considered to have a complete treatment 

response:: a serum HIV-RNA load < LLQ or a serum HIV-RNA load > LLQ and below 400 

copies/mll  (if LLQ was < < 400 copies/ml). In 121 blood samples (6%) HIV-RNA was > > LLQ 

andd below 400 copies/ml. In 66 blood samples (4%) HIV-RNA was tested as < LLQ with a 

LLQQ above 400 copies/ml. 

Inn the intention-to-treat analysis 63% (66/104) (95% Confidence Interval (CI) 54-73%) of 

subjectss in arm 1 reached a serum HIV-RNA < 400 copies/ml at week 48, as compared to 

69%% (72/104) (95%CI 60-78%) in arm 2 (p-value .379). In the on-treatment analysis subjects 

whoo changed or discontinued their allocated treatment other than because of intensification as 

describedd in the protocol were excluded from the analysis from the moment the allocated 

regimenn was discontinued. Eighty-eight percent (66/75) (95%CI 81-95%) and 91% (72/79) 
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(95%CII  85-97%) of the subjects had a serum HIV-RNA < 400 copies/ml in arm 1 and arm 2 

inn the on-treatment analysis respectively (p-value .523) (Figure 2a). 

Att week 48, we found in 85% of the patients with serum HTV-RNA <LLQ a negative PCR 

signal,, which was defined as a signal that was below two times the background signal (84% in 

thee RTV/SQV arm, 86% in the RTV/SQV/d4T arm). Intention to treat analysis, comparing the 

proportionn of patients with negative PCR signal at week 48, showed no differences between 

thee study arms (p=.44). 

Thee results from separate intention-to-treat analyses for pre-treated and naive patients showed 

noo statistical significant differences between the study arms (p-value for difference in 

proportionss between the study arms at week 48 =.91 for naïve patients, .29 for pre-treated 

patients).. Patients, who were pre-treated with RTIs before study entry, had a similar chance to 

havee an HIV-RNA < 400 copies/ml up to week 12, when compared to antiretroviral naive 

patients.. However, from week 12 on, more naive patients had an HIV-RNA < 400 copies/ml 

(p=.04)(dataa not shown). 

Inn the forty-five patients with a baseline serum HIV-RNA load > 5 logio copies/ml, treatment 

withh RTV/SQV/d4T was more effective up to week 12 than treatment with RTV/SQV in an 

intention-to-treatt analysis (p-values for difference in proportions between the study arms at 

weekk 12 = .02) (Figure 2b). After week 12, when intensification of study medication was 

allowed,, a trend was still found in favour of arm 2 (p-value week 48 =.06). 

Intensificationn of study medication 

Patientss were allowed to intensify their treatment with RTIs if their serum HIV-RNA 

concentrationn did not drop to < 400 copies/ml at week 12, confirmed at week 18, or if serum 

HIV-RNAA increased to > 400 copies/ml again. As concerns raised about the relatively late 

timee point of intensification (mostly at week 24), all available samples were analysed in an 

interimm analysis in March 1998. A strong correlation was found between a serum HIV-RNA 

concentrationn > 1000 copies/ml at week 12 and a serum HIV-RNA concentration > 400 

copies/mll  at week 18 (specificity 95%, positive predictive value 81%, sensitivity 65%). The 

protocoll  was amended to allow intensification if serum HIV-RNA load was > 1000 copies/ml 

att week 12. Thirty-one patients intensified study medication as stated in the protocol: 28 

(27%)) in arm 1 and three (3%) in arm 2. Patients who intensified treatment had a higher 

mediann baseline serum HIV-RNA when compared to patients who did not intensify treatment 

(p=.01).. They had similar baseline CD4 counts and a similar history of antiretroviral drug use 

beforee study entry compared to patients who did not intensify. 
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Figuree 2a Proportion of patients with serum HIV-RNA concentration < 400 copies/ml 

Intention-to-treat t On-treatment t 

FBWS3// n = 104 
RTV/SQV/d4TT n = 1 0 4 RTV/SQV/d4T:nn = 92 98 91 91 93 95 

Figuree 2b Proportion of patients with serum HrV-RNA concentration < 400 copies/ml, by 

baselinee serum HIV-RNA 

Patientss with baseline HIV-RNA < or > 5 log,,, c/mL. 

intention-to-treat t 

-1.0 0 

Patientss with baseline HIV-RNA < or > 5 bg10 c/mL, 

on-treatment t 

24 4 
week k 

-- RTV/SQV/d4T. baseline HIV-RNA < 5 log,„copies/mL, n = 88 

-RTV/SQV.. baseline HIV-RNA < 5 ]og10copies/mL. n =74 

-- RTV/SQV/Ü4T. baseline HIV-RNA >5 logT„copies/mL. n = 16 

-- RTV/SQV. baseline HIV-RN A > 5 log .„copies/mL. n = 29 

24 4 

week k 

RTV/SQV/d4T.. baseline HIV-RNA < 5 log .„copies/mL, n = 84 to 66 

RTV/SQV.. baseline HIV-RNA < 5 log i(1copies/mL. n = 71 to 57 

RTV/SQV/d4T.. baseline HIV-RNA > 5 log,„copies/mL. n - 15 lo 13 

RTV/SQV.. baseline HIV-RNA > 5 log^copies/mL. n = 28 lo 17 

Thee ritonavir/saquinavir arm is represented by the dotted lines, the ritonavir/saquinavir/stavudine arm by the 

solidd lines. The horizontal axis represents the number of weeks since the start study medication. 

Inn the intention-to-treat analysis all missing samples, samples from patients who never started assigned treatment 

andd samples at time points after discontinuation of study medication were regarded as above 400 copies/ml. 

Inn the on-treatment analysis only samples were included that were taken when the patient was on study 

medicationn (initial treatment or intensification, according to the protocol). 

Inn Figure 2b patient groups are separated by baseline serum HIV-RNA equal or above (open circles) and below 

(solidd squares) 100,000 copies/ml. In one patient no baseline HIV-RNA measurements were available. 
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Therapyy of eighteen patients was intensified before the amendment, because their serum HIV-

RNAA levels at week 12 and 18 were > 400 copies/ml. Four patients intensified treatment after 

thee amendment because their serum HIV-RNA concentration was > 1000 copies/ml at week 

12.. Seven patients intensified treatment because they had a rebound in serum HIV-RNA. In 

fourr patients serum HIV-RNA was > > 400 copies/ml again at week 24, in two patients at week 

366 and in one patient at week 36 and 48. Serum HIV-RNA was between 620 and 2450 

copies/mll  at the moment treatment was intensified because of viral rebound. Median follow-

upp after intensification was 26 weeks. All but one patient who intensified treatment (97%) had 

aa serum HIV-RNA concentration < 400 copies/ml at their last follow-up visit (Table 2). No 

differencee in efficacy was observed between the three strategies of intensification. 

Tablee 2 Intensification of study medication 

RTV/SQV V RTV/SQV/d4T T 

treatmentt intensified with: 

d4T/3TC,, d4T, d4T/ddI, d4T/hydroxyurea 

AZT/3TC C 

3TC C 

reasonn for intensification: 

serumm HTV-RNA week 12 and 18 > 400 copies/ml 

serumm HIV-RNA week 12 > 1000 copies/ml 

serumm HIV-RNA rebound 

mediann follow-up after intensification 

serumm HIV-RNA load < 400 copies/ml at last visit 

288 (27%) 33 (3%) 

21,3,1,1 1 

2 2 

0 0 

17 7 

4 4 

7 7 

266 weeks 

277 (96%) 

0 0 

0 0 

3 3 

3 3 

0 0 

0 0 

266 weeks 

33 (100%) 

Immunologicall  response 

Thee increase in CD4+- and CD8+-lymphocyte counts during the study period was comparable 

betweenn the two treatment groups. Median CD4+ cell increase was 185 cells/mm3 

(interquartilee range (IQR): 105 to 295) over 48 weeks. Patients, who started with a CD4+ cell 

countt < 100 cells/mm3, had a slightly higher median CD4+ cell increase (+220/mm3) 

comparedd to patients, who started with a baseline CD4+ cell count > 100 cells/mm3 

(+185/mm3)) (p=.055). Maximal increase in CD8+ cell count was seen after eight weeks of 

treatment:: a median increase of 115 cells/mm3 (IQR: -70 to 315) when compared to baseline. 

Att week 48 median CD8+ cell counts were 35 cell/mm3 (IQR: -85 to 170) higher than 

baselinee values (Figure 3). 
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Figuree 3 CD4+/CD8+ lymphocyte counts 

0.6--
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o o 

88 0.3-+ + 
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11 ' y y 

rlrl  - °— RTV/SQV 

—— RTV/SQWd4T 
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-0.4 4 
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-0.1 1 

00 0 

RTV/SQVV : n = 99 103 96 100 94 97 
RTV/SQV/d4T:: n = 96 99 97 97 93 94 

24 4 

week k 

-- RTV/SQV 

 RTV/SQV/d4T 

RTV/SQV V 
RTV/SQV/d4T: : 

122 24 

week k 
11 = 99 103 96 100 94 97 92 90 
mm = 96 98 97 97 93 94 92 91 

Adversee effects of study medication 

Thee mean exposure to study drugs in patients who started randomised treatment was 43 weeks 

perr patient. 

Adversee events that were at least moderate in intensity and at least possibly related to study 

medicationn occurred equally frequent in both treatment arms (p=.92). The most frequently 

reportedd adverse events were diarrhoea (18%, median duration 7 weeks) and nausea (13%, 

mediann duration 1 week). Numbness and tingling are commonly reported adverse events 

duringg the use of RTV. However, moderate or severe numbness and tingling was seen in only 

7%% of patients. No grade 4 clinical toxicities were reported that were considered at least 

possiblyy related to one of the study drugs. In one patient in the RTV/SQV/d4T group 

lipodystrophyy was reported during the 48 week of follow-up. 

Bloodd samples were taken in non-fasting conditions. Asymptomatic elevation of cholesterol 

(62%% of patients had an at least grade 2 toxicity), triglycerides (54%), and GGT (29%) were 

thee most frequently reported laboratory abnormalities. 

Discussion Discussion 

Amongg PI naive patients, starting ARVT consisting of RTV 400 mg BID and SQV 400 mg 

BIDD and intensifying if necessary provides a similar antiretroviral activity after 48 weeks, 

comparedd to treatment with RTV/SQV/d4T from the beginning. Intensification of RTV/SQV 

withh RTIs (stavudine and lamivudine in most cases) was done in 27% of patients, when serum 

HIV-RNAA levels did not drop to < 400 copies/ml at week 12, confirmed at week 18, or when 

serumm HIV-RNA concentration increased to > 400 copies/ml again. The serum HIV-RNA 
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concentrationn of 97% of patients, who had intensified their treatment, was < 400 copies/ml at 

theirr last follow-up visit (median follow-up after intensification was 26 weeks) (Table 2). 

Duringg the study, we found a strong correlation between a serum HIV-RNA > 4000 copies/ml 

att week 18 and a serum HIV-RNA > 1000 copies/ml at week 12. Therefore we amended the 

protocoll  to be able to use this earlier time point to select patients who need intensification. 

Althoughh we did not find better efficacy in patients who intensified earlier, theoretically this 

strategyy may avoid emergence of resistant virus. We also looked for correlations between 

HIV-RNAA decline at week 8 and a serum HIV-RNA < 400 copies/ml at week 18. If the week 

88 result had been used as the decision point for intensification, more patients would have had 

theirr medication intensified unnecessary, when compared to week 12 as decision point. 

However,, the same number of patients, who should have had their therapy intensified, would 

havee been missed with these strategies (data not shown). Moreover, evaluation of viral 

efficacyy 12 weeks after start of (a new) antiretro viral therapy is routine practice in most 

countries,, where highly active antiretroviral therapy is available. Therefore this treatment 

strategyy could be used within the routine treatment monitoring practices. 

Thee data of this randomised study confirm those of a dose finding study by Cameron et al. 

[11],, in which the principle of intensification was explored for the first time. In their study, 

differentt dosages of RTV/SQV were given to Pi-naive patients with CD4+ cell counts > 

100/mm3.. Intensification with NRTIs was allowed, if plasma HIV-RNA levels were > 200 

copies/mll  at any time point after week 12. They found that over 80% of patients had a serum 

HIV-11 RNA concentration < 200 copies/ml after 48 weeks of treatment in an on-treatment 

analysis.. In the on-treatment analysis of our study we found comparable percentages: 88 and 

91%% for the RTV/SQV arm and the RTV/SQV/d4T arm respectively. In the intention-to-treat 

analysiss (all missing data, data of patients who did not start their assigned treatment and data 

afterr discontinuation of study medication for whatever reason counted as serum HIV-RNA 

concentrationn > 400 copies/ml) we found that after 48 weeks 63% of patients on RTV/SQV 

(withh intensification if necessary) and 69% of patients on RTV/SQV/d4T had a HIV-RNA 

concentrationn < 400 copies/ml. This was also comparable with the findings in the study by 

Cameronn et al. 

Inn this study serum HIV-RNA concentrations were measured using the standard Roche 

Amplicorr assay, as this was the standard in clinical care at the time this study was initiated. 

Measurementss using ultrasensitive assays could provide additional information on the long-

termm efficacy of this treatment strategy, as lower HTV-RNA levels are associated with a more 

durablee suppression of HIV-replication [13]. As a surrogate marker for ultrasensitive assays, 
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wee compared the proportion of patients who had a PCR signal that was less than two times the 

backgroundd signal. We found no differences between the study arms at week 48, suggesting 

thatt the results of this study may also account for the durability of the two treatment regimens 

studied. . 

Inn patients who started treatment with a baseline serum HIV-RNA concentration > 100,000 

copies/ml,, treatment with RTV/SQV plus d4T showed superior antiretroviral activity when 

comparedd to treatment with RTV/SQV before treatment intensification was allowed. The 

samee trend was seen up to week 48, after therapy was intensified, if necessary. Although these 

resultss should be interpreted with care, as the number of patients in this sub group analysis 

wass limited, this finding confirms the results of Weverling et al. [14], who found that the 

initiall  HIV-RNA decay was directly correlated with the number of drugs taken. Another 

explanationn for this finding could be that therapy with only one class of antiretroviral drugs, as 

inn the RTV/SQV group, is insufficient in patients with a high baseline HIV-RNA level. 

Bothh treatment regimens were well tolerated, especially taking into account the considerable 

numberr of patients with advanced HTV disease in this study. Overall, a 20% discontinuation of 

studyy medication and 10% discontinuation due to adverse events in 48 weeks was reported. 

Forr other combination therapies, including Pis, a discontinuation of treatment of up to 40% 

hass been described [15]. Quality of life improved in both treatment groups over the 48-week 

studyy period, despite an increase in reported symptoms [16]. 

Inn conclusion, the concept of starting with a simple, but potent regimen and intensifying if 

necessary,, has shown virological results after 48 weeks, comparable to starting with more 

drugss from the beginning. Where many patients urge their physicians to look for maximally 

simplee regimens, this option might be of value in patients with baseline HIV-RNA < 100,000 

copies/ml.. Extended follow up is needed to evaluate long term efficacy and tolerability of this 

treatmentt strategy. 

Acknowledgements Acknowledgements 

Thee authors want to thank the participants in this study; E. Sun and J. Leonard; G.J. 

Weverlingg and P. Hollak for critical reading of the manuscript; N. Romp for providing PCR 

signall  data; HIV-RNA measurements were performed by C. Breuer, J. Brouwer, and E. van 

Egmond. . 

28 8 



Forty-eightForty-eight week results of the Prometheus study 

References References 

1.. Cameron DW, Heath-Chiozzi M, Danner S, et al: Randomised placebo-controlled tria l of ritonavir  in 

advancedd HIV- 1 disease. Lancet 1998,351:543-549. 

2.. Hammer SM, Squires KE, Hughes MD, et al: A controlled tria l of two nucleoside analogues plus 

indinavi rr  in persons with human immunodeficiency viru s infection and CD4 cell counts of 200 

perr  cubic millimeter  or  less. N.EngUMed. 1997,337:725-733. 

3.. Collier AC, Coombs RW, Schoenfeld DA, et al: Treatment of human immunodeficiency infection with 

saquinavir,, zidovudine, and zalcitabine. N.EngLJ.Med. 1996, 334:1011-1017. 

4.. Palella FJ, Delaney KM  , Moorman AC, et al: Declining morbidit y and mortalit y among patients with 

advancedd human immunodeficiency viru s infection. N.EngLJ.Med. 1998, 338:853-860. 

5.. Havlir DV, Marschner IC, Hirsch MS, et al: Maintenance antiretrovira l therapies in HIV-infected 

subjectss with undetectable plasma HI V RNA after  triple-dru g therapy. N.EngLJ.Med. 1998, 

339:: 1261-1268. 

6.. Pialoux G, Raffi F, Brun-Vézinet F, et al: A randomized tria l of three maintenance regimens given 

afterr  three months of induction therapy with zidovudine, lamivudine and indinavir  in 

previouslyy untreated HIV-1-infected patients. N.EngLJ.Med. 1998, 339:1269-1276. 

7.. Reijers MHE, Weverling GJ, Jurriaans S, et al: Maintenance therapy after  quadruple induction 

therapyy in HIV- 1 infected individuals: Amsterdam Duration of Antiretrovira l Medication 

(ADAM )) study. Lancet 1998,352:185-190. 

8.. Kempf DJ, Marsh KC, Kumar G, et al: Pharmacokinetic enhancement of inhibitor s of the human 

immunodeficiencyy viru s protease by coadministration with ritonavir . AntimicrobAgents 

Chemother.Chemother. 1997, 41:654-660. 

9.. Hsu A, Granneman GR, Cao G, et al: Pharmacokinetic interactions between two human 

immunodeficiencyy viru s protease inhibitors , ritonavi r  and saquinavir. Clin.Pharmacol.Ther. 

1998,63:453-464. . 

10.. Merry C, Barry MG, Mulcahy F, et al: Saquinavir  pharmacokinetics alone and in combination with 

ritonavi rr  in HIV-infected patients. AIDS 1997,11:F29-F33. 

11.. Cameron DW, Japour AJ , Xu Y, et al: Ritonavir  and saquinavir  combination therapy for  the 

treatmentt  of HIV infection. AIDS 1998,13:213-224. 

12.. ACTG criteria, division of AIDS. Table for grading severity of adult adverse experiences. 1992. 

13.. Murray JS, Elashoff MR, Iacono-Connors LC, Cvetkovich T A, Struble KA: The use of plasma HTV 

RNAA as a study endpoint in efficacy trial s of antiretrovira l drugs. AIDS 1999,13:797-804. 

14.. Weverling GJ, Lange JMA, Jurriaans S, et al: Alternativ e multidru g regimen provides improved 

suppressionn of HIV- 1 replication over  tripl e therapy. AIDS 1998,12:F117-F122. 

15.. Tashima K, Staszewski S, Stryker R, et al. A phase HI , multicenter, randomized, open-label study to 

comparee the antiretrovira l activity and tolerabilit y of efavirenz+indinavir, versus 

efavirenz+zidovudine+lamivudine,, versus indinavir+zidovudine+lamivudin e at 48 weeks. 6th 

ConferenceConference on Retroviruses Retroviruses and Opportunistic Infections, Chicago, IL, January 31-February 4, 

1999.1999. [Abstract LB 16]. 

16.. Nteuwkerk P, Gisolf EH, van Leeuwen R, Danner SA, Sprangers MAG. Impact of ritonavir/saquinavir 

versuss ritonavir/saquinavir/stavudine on patients' health-related quality of life: preliminar y 

29 9 

http://Clin.Pharmacol.Ther


ChapterChapter 2 

results.. 12th World AIDS Conference, Geneva, Switzerland, June 28-July 3, 1998. [Abstract abstract 

14338]. . 

30 0 


