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Abstract
Background—Dosing frequency is an important determinant of regimen effectiveness.

Methods—To compare efficacy of once-daily (QD) versus twice-daily (BID) antiretroviral therapy,
we randomized HIV-1 positive, treatment-naïve, patients to lopinavir/ritonavir (LPV/r) 400/100 mg
BID (n=160) or LPV/r 800/200 mg QD (n=161), plus either emtricitabine 200 mg QD and extended-
release stavudine (d4T-XR) 100 mg QD, or tenofovir 300 mg QD. Randomization was stratified by
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screening HIV-1 RNA </≥100,000 copies/mL. The primary efficacy endpoint was sustained
virologic suppression/response (< 200 copies/mL, SVR) through week 48.

Results—Subjects were 78% male, 33% Hispanic, and 34% black. 82% of subjects completed the
study, and 71% remained on initially assigned dose schedule. Probability of SVR did not differ
significantly for the BID vs. QD comparison, with an absolute proportional difference (95%
confidence interval [CI]) of 0.03 (−0.07, 0.12). The comparison depended on the screening RNA
stratum (p=0.038); in the higher RNA stratum, the probability (95% CI) of SVR was significantly
better in the BID arm: 0.89 (0.79, 0.94) compared to 0.76 (0.64, 0.84) in the QD arm; difference of
0.13 (0.01, 0.25). LPV trough plasma concentrations were higher with BID dosing. Adherence to
prescribed doses of LPV/r was 90.6% in the QD arm versus 79.9% in the BID arm (p<0.001).

Conclusions—Although subjects assigned to QD regimens had better adherence, overall treatment
outcomes were similar to the BID regimens. Subjects with HIV-1 RNA ≥100,000 copies/mL had
better SVR on BID regimens at 48 weeks, suggesting a possible advantage in this setting for more
frequent dosing.
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INTRODUCTION
Daily dosing frequency is an important component of regimen complexity, and is generally
regarded as a key contributor to treatment success or failure.1 Although patients and physicians
consistently prefer once-a-day drugs to those administered more frequently,2,3 comparative
trials suggest only a modest benefit in adherence to once-daily regimens as compared to twice-
daily.4,5,6

Understanding the relative value of a simplified regimen is especially critical in chronic and
life-threatening conditions such as tuberculosis and human immunodeficiency virus (HIV)
infection. Paradoxically, although once-daily drug administration modestly improves the
percent of doses taken as prescribed, drug concentrations at the end of a dosing interval are
generally lower than when the same drug is administered more frequently.7,8 In addition,
occasional missed or late doses may result in disproportionately reduced effectiveness if the
drug is only administered once daily.4,5

Patients with chronic HIV infection can maintain prolonged control of virus replication,
improve quality of health, and prolong life by taking combination antiretroviral therapy.
Strategies to reduce the complexity of anti-HIV therapy have the potential to improve outcomes
by increasing the likelihood of sustained virologic suppression, and by reducing the risk of
drug resistance.2,9 While adherence to therapy has been shown to be a key factor in the success
of a regimen,10,11 individual adherence may be difficult to predict and control.12,13,14

Lopinavir coformulated with ritonavir (LPV/r) was the first HIV protease inhibitor to be
approved for use as either a QD or BID drug in treatment-naive patients. Our study, AIDS
Clinical Trials Group (ACTG) Protocol A5073, was designed to compare the virologic efficacy
of a once-daily versus twice-daily regimen containing LPV/r combined with once-daily
antiretroviral nucleoside reverse transcriptase inhibitors (NRTI’s) in treatment-naïve HIV-1-
infected patients. The study’s primary efficacy objective was to compare the probability of
achieving a sustained virologic response (SVR) through 48 weeks. Once-a-day administration
of LPV/r was investigational when our study was initiated, although the Food and Drug
Administration approved this regimen for treatment-naïve patients three months after our study
closed to accrual.
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METHODS
Protocol A5073 was a multicenter, randomized, 48-week open-label trial combining two once-
daily NRTI’s with: A) LPV/r 400 mg/100 mg BID self-administered (BID arm), B) LPV/r 800
mg/200 mg QD self-administered (QD arm) or C) LPV/r 800 mg/200 mg QD directly-observed
therapy (results for this arm presented elsewhere15). 321 subjects were randomized (160 to
BID, 161 to QD) from 23 U.S. sites and one site in Johannesburg, South Africa (16 subjects).
Major entry criteria included age ≥13 years old, ≤7 days of prior ART, and screening plasma
HIV-1 RNA ≥ 2000 copies/mL.

Eligible subjects were randomized via permuted blocks in a 2:2:1 ratio to the three study arms,
with stratification by screening plasma HIV-1 RNA level: <100,000 and ≥100,000 copies/mL.
Allocation was performed using a centralized-computer system requiring site personnel to enter
subjects’ eligibility data to receive treatment assignment. Subjects received two NRTI’s:
emtricitabine (FTC) 200 mg QD with either extended-release stavudine (d4T-XR,
investigational formulation ultimately not developed) 100 mg QD or, beginning approximately
18 months after the enrollment started, tenofovir disoproxil fumarate (TDF) 300 mg QD.
Subjects were then also allowed to switch from d4T-XR to TDF or vice versa. TDF or FTC
were given as separate pills. All study drugs were provided through the protocol.
Randomizations occurred between October, 2002 and January, 2005; follow-up ended in
January, 2006.

Study visits were scheduled at weeks 2 (safety only), 4, 8, 16, 24, 32, 40, and 48. Visits included
clinical assessments and laboratory testing, with plasma HIV-1 RNA measured by Roche
UltraSensitive HIV-1 Monitor® assay (limit of quantification 50 copies/mL). LPV/r trough
concentrations (Ctrough) were measured at study weeks 4, 16, 24 and 48. Adherence to LPV/r
was assessed using electronic monitors (Medication Event Monitoring System [MEMS®,
Aardex, Zug, Switzerland]), as well as self-reported adherence (results similar, not presented
here).

SVR was defined as lack of: 1) confirmed HIV-1 RNA level ≥ 200 copies/mL after two
consecutive HIV-1 RNA values < 200 copies/mL (confirmed viral relapse), 2) confirmed
HIV-1 RNA level ≥ 200 copies/mL at or after visit week 24 without prior confirmed viral
relapse or 3) HIV-1 RNA level ≥ 200 copies/mL at the Week 48 visit, which did not require
confirmation (week 48 failure).

HIV-1 genotyping was performed using the GeneSeq® HIV assay at ViroLogic, Inc. (South
San Francisco, CA; now called Monogram Biosciences) for the 65 virologic failures. Genotypic
resistance was assessed using the Stanford Algorithm (version 4.2.1, 7/31/06).

Safety and tolerability were assessed as time to the first new grade 3 or 4 sign, symptom, or
laboratory toxicity as defined by the ACTG,16 that was at least one grade higher than at baseline,
and as time from start of treatment until premature discontinuation of the originally assigned
LPV/r dose schedule.

Plasma concentrations of lopinavir (LPV) and ritonavir (RTV) were determined using a
validated high-performance liquid chromatography (HPLC) assay with ultraviolet detection as
previously described.17 Calibration standard curves ranged from 25 to 5000 ng/mL. Intraday
and interday coefficients of variation were less than 6% for all analytes.

The planned sample size was 300 subjects in the BID and QD arms based on the goal of
estimating the difference in probability of SVR between the two arms with a 95% two-sided
confidence interval width of 0.2 or less. Efficacy analyses were intent-to-treat according to
subjects’ initially randomized LPV/r dose schedule. Two-sided 95% confidence intervals and
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5% significance level tests were applied. Presented p-values are nominal. The study was
reviewed by an ACTG appointed study monitoring committee on three occasions, and blinded
efficacy comparisons were presented only at the first review, soon after study initiation. Time-
to-event distributions were summarized with Kaplan-Meier (KM) estimated survival curves
and compared with a log rank test stratified by screening plasma HIV-1 RNA (<100,000 versus
≥100,000 copies/mL). The primary efficacy analysis was based on KM estimates at 48 weeks
of the probability of SVR based on the time from randomization to the initial virologic failure
sample date. Subjects without observed virologic failure were right censored at the date of their
last HIV-1 RNA measurement. Unconfirmed failures prior to week 48 without a subsequent
confirmation sample were treated as failures in the primary analysis. Variance estimation used
Greenwood’s formula.

Treatment interaction with screening plasma HIV-1 RNA was assessed with a Cox proportional
hazards model on time to virologic failure. Supplemental analyses included virology related
sensitivity analyses of as-treated (while on initially randomized LPV/r dose schedule) time to
virologic failure and time to regimen completion (the first of virologic failure or discontinuation
of initially randomized LPV/r dose scheduled), as well as cross-sectional secondary analyses
of plasma HIV-1 RNA level with a focus on the week 48 time point. Safety analyses were
based on data collected from treatment initiation to the earlier of 56 days after discontinuing
assigned LPV/r dose schedule or completion of study follow-up.

Percent adherence based on electronic monitor data was calculated separately for each
individual over visit weeks 0-24 and weeks 24-48, as 100 X the number of dosing intervals in
which the pill bottle was opened at least once, divided by the number of dosing intervals. For
subjects randomized to the BID and QD arms, respectively, dosing intervals were defined as
consecutive 12-hour (03:00 to 14:59 and 15:00 to 02:59) and 24-hour (03:00 to 02:59) periods.

Comparisons of CD4+ cell count change from baseline, percent adherence and Ctrough of LPV
and RTV at specific visit weeks were carried out with the Wilcoxon-Mann-Whitney test
stratified by screening plasma HIV-1 RNA level. Ctrough data were analyzed as-treated, with
concentrations below the limit of quantification (LLOQ, 0.025 μg/mL) imputed as 0.0125 μg/
mL. Proportions of subjects with Ctrough<0.025 μg/mL were compared with Fisher’s exact test.

Analyses were carried out with Statistical Analysis System (SAS) version 9 (SAS Institute,
Cary, NC) and S-plus version 6 (Insightful Corp., Seattle, WA).

RESULTS
Figure 1 displays the disposition of subjects. One subject from the BID arm was subsequently
declared ineligible because of prohibited medications at entry. This subject’s data were
excluded from analyses, leaving 159 subjects on the BID and 161 on the QD arm. Baseline
characteristics appeared balanced across arms (Table 1).

Treatment was dispensed to 319 subjects, and 226 (71%) remained on their initial LPV/r dose
assignment throughout follow-up: 117 (74%) on BID and 109 (68%) on QD arms, (Figure 1).
Reasons for early discontinuation are summarized in Table 2. Only one subject on LPV/r QD
switched dosing to a BID schedule. There were no significant differences in the distribution
of the time to premature discontinuation of assigned LPV/r dose schedule (p-value=0.17), and
the treatment effect did not differ significantly by screening HIV-1 RNA stratum (p-
value=0.62). Sixteen of the 195 subjects initiating treatment with d4T-XR switched to TDF,
with 7 (7%), and 9 (9%) in the BID and QD arms. No subject switched from TDF to d4T-XR.
More subjects discontinued LPV/r because of toxicity on the QD than on the BID arm (17
versus 10), but this difference was not statistically significant (p-value=0.20, post hoc analysis).
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Sixty-five subjects had virologic failure, with 29 and 36 in the BID and QD arms, respectively.
Of these, 42 occurred while subjects were on their initially assigned LPV/r dose schedule; 17
(26%) were confirmed virologic relapses. Kaplan-Meier plots for the probability of SVR are
presented in Figure 2, overall (A) and by screening HIV-1 RNA stratum (B). The estimated
probability (95% confidence interval [CI]) of SVR beyond 48 weeks was 0.81 (0.73, 0.86) and
0.78 (0.70, 0.84) in the BID and QD arms, respectively, a difference of 0.03 (−0.07, 0.12)
(Table 3).

The QD versus BID treatment effect differed significantly by subjects’ screening HIV-1 RNA
level (p-value=0.038). In the <100,000 copies/mL stratum, the estimated probabilities (95%
CI) of SVR beyond 48 weeks were 0.72 (0.59, 0.81) and 0.80 (0.69, 0.88) in the BID and QD
arms, with a difference of -0.09 (95% CI -0.23, 0.06). In the ≥100,000 copies/mL stratum these
proportions were 0.89 (0.79, 0.94) and 0.76 (0.64, 0.84) with a difference of 0.13 (95% CI
0.01, 0.25), consistent with a higher probability of SVR in the BID arm compared to the QD
arm. Similar results were obtained in sensitivity analyses, where initial failures prior to week
48 in participants lacking a confirmation sample were treated as non-failures, and where time
to virologic failure was based on the scheduled visit week (results not shown).

In as-treated analyses, the 95% CI’s on the difference in the probability of SVR did not exclude
a difference of 0, overall or in each screening HIV-1 RNA stratum (Table 3). The secondary
endpoint of failure to complete the regimen completion occurred in 122 subjects (55 and 67 in
the BID and QD arms). Of these, 42 were virologic failures, with 20 and 22 on the BID and
QD arms. The 95% CIs on the difference in the probability of SVR and remaining on LPV/r
beyond 48 weeks did not exclude a difference of 0 overall, or in each screening HIV-1 RNA
stratum (Table 3).

In secondary cross-sectional analyses, the 95% confidence interval on the difference in the
probability of having a plasma HIV-1 RNA level below 200 copies/mL at visit week 48 did
not exclude a difference of 0, overall or when analyzed within each screening HIV-1 RNA
stratum (Table 3). Analyses with a <50 copies/mL HIV-1 RNA threshold, analyses with
missing values treated as failures, and as-treated analyses showed similar results for the
treatment comparisons (not shown). CD4 cell counts increased by a median (25th-75th

percentile) of 161 (97, 261) cells/μL (BID and QD arms combined) at visit week 48, and there
were no significant treatment differences (p-value=0.77).

Eighteen subjects reported 23 new AIDS defining diagnoses during follow-up, with 6 cases of
esophageal candidiasis, and 3 each of cryptococcal meningitis, mucocutaneous Kaposi
sarcoma and wasting syndrome. A total of 22 subjects developed new AIDS defining diagnoses
or died without new AIDS defining diagnosis, with 9 (of 159) and 13 (of 161) subjects on the
BID and QD arms, respectively. There was no significant difference in the time to this outcome
between the two arms (p-value=0.41).

Drug resistance results were obtained for 61/65 subjects experiencing virologic failure (one of
the 61 subjects did not have a baseline genotype). Mutations associated with emergence of
resistance did not appear different between QD and BID regimens (Table 4).

Fifty-one subjects (16%) reported grade 3 or 4 signs or symptoms while on LPV/r that were
at least one grade higher than at baseline. Most frequently reported were general bodyache (16
subjects, all of grade 3) and nausea (13 subjects, 9 from the QD arm). Eighty-eight subjects
(28%) experienced grade 3 or higher laboratory abnormalities that were at least one grade
higher than at baseline. Most frequently reported were increased creatine phosphokinase (22
subjects), lipase (17 subjects) and ALT (14 subjects). The distribution of the time to the first
of either of such sign, symptom or laboratory toxicity was not significantly different for QD
versus BID (p-value=0.80; 62 events in each arm).
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A total of 94 subjects (29%), 45 (28%) and 49 (30%) in the BID and QD arms, respectively,
experienced at least one a priori targeted diagnosis; the most frequently reported was
gastrointestinal disorder in 23 (7%). Three subjects from the QD arm were diagnosed with
appendicitis. Three subjects developed malignancies: one from the BID arm and two from the
QD arm. A total of five subjects died during follow-up: one from the BID arm and four from
the QD arm. Primary causes of death were hepatic failure (BID arm), advanced progressive
multifocal leukoencephalopathy, pneumocystis pneumonia, Hodgkin lymphoma, and
metastatic small cell carcinoma. The remaining subject with a malignancy had squamous cell
carcinoma of the conjunctiva.

Adherence to LPV/r over weeks 0-24 as measured by electronic monitor was available for 151
of 158 (96%) and 154 of 161 (96%) subjects on the BID and QD arms, and for somewhat fewer
subjects over weeks 24-48 (Table 5). Adherence was high, with 0-24 week medians of 82%
and 91% on the BID and QD arms, and corresponding 24-48 week medians of 80% and 91%.
For both periods, median adherence was higher among subjects on the QD vs. BID arm, and
these differences were all statistically significant.

LPV Ctrough distributions at visit Weeks 16 and 48 are summarized in Figure 3. At visit Week
48, the median (25th, 75th percentile) Ctrough for LPV was 5.6 (3.3, 8.2) and 3.4 (0.7, 8.6) μg/
mL in the BID (n=103) and QD (n=99) arms; the corresponding numbers for RTV were 0.3
(0.2, 0.5) and 0.2 (0.05, 0.5) μg/mL. Compared to the BID arm, concentrations of LPV and
RTV were lower and more variable in the QD arm. Concentration distribution differences for
both LPV and RTV were statistically significant comparing BID and QD arms (p-values=0.013
and 0.005, respectively). At Week 48, the LPV Ctrough was below the LLOQ in 5.8 and 5.1%
of subjects on the BID and QD arms, (p-value=1.0), and RTV Ctrough was below the LLOQ in
5.8% and 14.1% of subjects (p-value=0.06). When analysis was restricted to samples obtained
within 2 hours of the scheduled dose, visit week 48 results were similar for the BID (n=63)
versus QD (n=49) comparisons. LPV Ctrough distributions at weeks 4 and 24 were very similar
to those at weeks 16 and 48 (not shown).

DISCUSSION
In this randomized trial, the BID and QD arms did not show significant differences in the
probability of time to AIDS or death, LPV/r discontinuation, safety and immunologic
outcomes. Although we observed no significant differences in the overall primary efficacy
analysis of SVR through 48 weeks, the treatment effect of dose schedule on SVR depended on
the screening plasma HIV-1 RNA level. Among subjects with HIV-1 RNA ≥100,000 copies/
mL, the estimated probability of SVR after 48 weeks was 13% higher in the BID arm and the
95% CI excluded zero; in the lower screening HIV-RNA stratum, the corresponding CI did
not exclude zero.

These results could be explained by differences in LPV/r pharmacokinetics, as the BID regimen
produced significantly higher trough concentrations compared to the QD arm. LPV and RTV
Ctrough’s did not differ as a function of screening HIV-1 RNA (p-values≥0.10). It is unlikely
that this result reflected differential adherence, as adherence was significantly higher in the
QD arm. However, as has been discussed by others, BID dosing may be more forgiving of
missed or late doses than QD dosing, especially when comparing drugs with effective half-
lives of a few hours like LPV.7 Higher trough concentrations are achieved when such drugs
are dosed every 12 hours as compared to every 24 hours.

Having a higher pre-treatment viral load may increase the likelihood of treatment failure in the
face of suboptimal drug concentrations, although this was not corroborated by viral resistance
data. In virologic failure patients with high pre-treatment HIV-1 RNA, there were few patients
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who discontinued the originally assigned LPV/r dose schedule because of toxicity (two on BID
and five on QD); this is unlikely to explain the difference in probability of achieving SVR.

Three published studies have evaluated the virologic efficacy and safety of QD versus BID
LPV/r, although one of these was not a randomized controlled trial.18,19,20 These studies found
no overall difference in virologic benefit in patients followed for up to 48 weeks. The most
recently published of these studies found no significant difference in virologic benefit as a
function of baseline plasma HIV-1 RNA, in contrast to our results.20 However, this finding
was based on direct subgroup analyses, and used different primary endpoints as compared to
our study.

There were two additional important differences between this study and ours. Our study used
LPV/r soft-gel capsules, which was the only formulation available at the time. The study of
Gathe et al.20 used LPV/r tablets, which have the potential advantages of a lower pill burden
(four tablets versus six soft-gel capsules per day), and produce slightly higher LPV plasma
concentrations.21 It is possible that a more convenient regimen producing higher drug
concentrations overcomes potential disadvantages of the QD regimen in patients with higher
HIV-1 RNA.

As expected, LPV and RTV trough concentrations were higher in subjects randomized to the
BID arm. These results were similar to those previously reported in patients taking the same
LPV/r regimens.18 Variability in trough concentrations was smaller for the BID regimen. Both
of these factors may have contributed to the better virologic outcome seen in patients with high
screening HIV-1 RNA assigned to BID LPV/r.

Adherence to both regimens was high, although patients randomized to the QD regimen
reported taking a higher percentage of prescribed doses. Previous studies have suggested that
adherence is better in patients who participate in clinical trials than in those who do not.1,8 The
differences in treatment effect seen here could be magnified outside a clinical trial environment,
where the frequency of missed or late drug doses is likely to be higher.

Patients and physicians generally prefer once-daily medications for chronic diseases. However,
we found that the probability of achieving SVR was significantly better in patients with higher
screening HIV-1 RNA randomized to the BID arm. This study demonstrates that while once
daily administration improves adherence, the risk of lower trough concentrations may offset
this benefit in selected patients. It may be possible to overcome this disadvantage by choosing
a regimen or formulation that achieves higher trough concentrations of LPV.

Summary

A randomized trial of once-daily versus twice-daily combination antiretrovirals for initial
HIV-1 treatment showed no significant difference overall, but patients with higher HIV
plasma RNA had a significantly greater probability of achieving a sustained virologic
response on the twice-daily arm.
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Figure 1.
Subject randomization and disposition. Shown are numbers of subjects randomized,
completing therapy, and included in the final analysis. LPV/r QD = lopinavir/ritonavir 800 mg/
200mg once daily; LFU = lost to follow-up.
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Figure 2.
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Time to virologic failure overall (A) and by screening plasma HIV-1 RNA level (B). Subjects
whose final visit occurred after 48 weeks were included in the proportional hazards model
analyses and are shown in the figure based on the actual time of last visit. The decline in the
probability of not failing after 48 weeks is due to an event occurring after sharp decrease in
the number of subjects at risk in this 48 week study. Only 10 subjects completed their final
follow-up visit after 50 week and most subjects came in for their final visit by that time.

Flexner et al. Page 13

Clin Infect Dis. Author manuscript; available in PMC 2011 April 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 3.
LPV trough concentrations as a function of regimen assignment. Shown are median and range
(box 25th-75th percentiles and whiskers 5th-95th percentiles) for lopinavir trough (C12hours)
concentrations, expressed in micrograms/mL, obtained from study subjects at weeks 16 and
48 of treatment.
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Table 1

Baseline Characteristics of Subjects

Characteristics

LPV/r BID
(n=159)

LPV/r QD
(n=161)

Total
(n=320)

Sex Male 122 (77%) 127 (79%) 249 (78%)

Female 37 (23%) 34 (21%) 71 (22%)

Age (yrs) Mean (SD) 38.2 (9.4) 39.3 (10.4) 38.8 (9.9)

Median (Q1, Q3) 39.0 (31.0, 45.0) 38.0 (32.0, 45.0) 39.0 (31.5, 45.0)

Min, Max 17.0, 64.0 18.0, 66.0 17.0, 66.0

Race/ethnicity White Non-Hispanic 43 (27%) 54 (34%) 97 (30%)

Black Non-Hispanic 58 (36%) 51 (32%) 109 (34%)

Hispanic (Regardless of
Race)

51 (32%) 54 (34%) 105 (33%)

Asian, Pacific Islander 5 (3%) 1 (1%) 6 (2%)

American Indian, Alaskan
Native

1 (1%) 1 (1%) 2 (1%)

Other/unknown/more than
one race

1 (1%) 0 (0%) 1 (0%)

IV drug history Never 137 (86%) 143 (89%) 280 (88%)

Currently 0 (0%) 1 (1%) 1 (0%)

Previously 22 (14%) 17 (11%) 39 (12%)

NRTI Started Never started Rx 1 (1%) 0 (0%) 1 (0%)

d4T XR 95 (60%) 100 (62%) 195 (61%)

TDF 63 (40%) 61 (38%) 124 (39%)

History of AIDS
Defining
Diagnosis

Yes 26 (16%) 32 (20%) 58 (18%)

No 133 (84%) 129 (80%) 262 (82%)

Hepatitis C antibody Positive 20 (13%) 21 (13%) 41 (13%)

Negative 136 (87%) 138 (86%) 274 (87%)

Indeterminate 0 (0%) 1 (1%) 1 (0%)

HIV-1 RNA
(log10(cp/mL))*

Mean (SD) 4.9 (0.7) 4.8 (0.6) 4.9 (0.6)

Median (Q1, Q3) 4.8 (4.5, 5.4) 4.8 (4.5, 5.2) 4.8 (4.5, 5.3)

Min, Max 3.0, 6.5 3.1, 6.6 3.0, 6.6

Screening HIV-1 RNA < 100,000 77 (48%) 79 (49%) 156 (49%)

>= 100,000 82 (52%) 82 (51%) 164 (51%)

CD4 Count (cells/mm3)* Mean (SD) 221 (187) 233 (179) 227 (183)

Median (Q1, Q3) 194 (65.5, 314) 218 (76.0, 336) 203 (67.8, 321)

Min, Max 0.0, 890 0.0, 869 0.0, 890

(cells/mm3) 0-50 33 (21%) 35 (22%) 68 (21%)

51-100 18 (11%) 14 (9%) 32 (10%)

101-200 34 (21%) 25 (16%) 59 (18%)

201-350 45 (28%) 51 (32%) 96 (30%)
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Characteristics

LPV/r BID
(n=159)

LPV/r QD
(n=161)

Total
(n=320)

351-500 17 (11%) 24 (15%) 41 (13%)

>500 12 (8%) 12 (7%) 24 (8%)

*
Baseline HIV RNA level and CD4 cell count were calculated as the geometric and arithmetic means, respectively, of pre-entry and entry evaluations.
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Table 2

LPV/r disposition among eligible randomized subjects

Status (Reason) LPV/r
BID

(n=159)

LPV/r
QD

(n=161)

Completed Study on LPV/r 117 (74%) 109 (68%)

Never Started LPV/r 1 (1%) 0 (0%)

Discontinued LPV/r 41 (26%) 52 (32%)

Toxicity 10 17

Non-compliant* 10 14

Lost to follow-up 6 5

Incarcerated 5 3

Unable to Attend Clinic 4 2

Severely Debilitated 3 3

Died** 1 1

Switched dose schedule 0 1

Other† 2 6

*
Non-compliant with study visits (3), with study medication (8), with both study visits and medication (13).

**
Three additional subjects died after LPV/r discontinuation (see Figure 1).

†
Volume/timing of meds (3), pregnancy, non-protocol defined clinical event, treatment not working, withdrew consent, disallowed medication (1

each).
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Table 3

Estimated probabilities (95% confidence interval) of virologic outcome

Outcome*

LPV/r BID LPV/r QD Difference

SVR† (Intent-to-treat) Overall 0.81 ( 0.73, 0.86) 0.78 (0.70, 0.84) 0.03 (−0.07, 0.12)

<100,000 cp/mL 0.72 ( 0.59, 0.81) 0.80 ( 0.69, 0.88) −0.09 (−0.23, 0.06)

≥100,000 cp/mL 0.89 ( 0.79, 0.94) 0.76 ( 0.64, 0.84) 0.13 (0.01, 0.25)

SVR† (As-treated) Overall 0.85 ( 0.78, 0.90) 0.85 ( 0.78, 0.90) 0 (−0.09, 0.09)

<100,000 cp/mL 0.80 ( 0.67, 0.88) 0.86 ( 0.75, 0.93) −0.07 (−0.20, 0.07)

≥100,000 cp/mL 0.90 ( 0.80, 0.95) 0.84 ( 0.73, 0.91) 0.06 (−0.06, 0.17)

Regimen completion‡ Overall 0.66 ( 0.58, 0.73) 0.61 ( 0.53, 0.68) 0.05 (−0.05, 0.16)

<100,000 cp/mL 0.58 ( 0.47, 0.69) 0.61 ( 0.49, 0.71) −0.02 (−0.18, 0.13)

≥100,000 cp/mL 0.73 ( 0.62, 0.81) 0.61 ( 0.50, 0.71) 0.12 (−0.02, 0.26)

HIV-1 RNA <200 cp/mL Overall 0.87 ( 0.81, 0.93) 0.81 ( 0.74, 0.88) 0.06 (−0.03, 0.15)

<100,000 cp/mL 0.82 ( 0.72, 0.91) 0.80 ( 0.70, 0.90) 0.02 (−0.12, 0.15)

≥100,000 cp/mL 0.91 ( 0.84, 0.98) 0.82 ( 0.73, 0.91) 0.09 (−0.02, 0.20)

*
Based on Kaplan-Meier estimates and of having an HIV-1 RNA result <200 copies/mL at week 48 based on a cross-sectional analysis (missing data

excluded), and corresponding differences with 95% CI overall and by screening HIV-1 RNA level

†
Sustained virologic response (SVR) defined as remaining free of virologic failure. Virologic failure = any one of the following three occurrences:

confirmed HIV-1 RNA ≥200 cp/mL after two consecutive HIV-1 RNA <200 cp/mL (confirmed relapse); confirmed HIV-1 RNA ≥200 cp/mL at or
after visit week 24 without prior viral relapse; HIV-1 RNA ≥200 cp/mL at visit week 48, which did not require confirmation

‡
Regimen completion = virologic failure or discontinuation of initially randomized LPV/r dose schedule, whichever occurred earlier
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Table 4

Known Resistance Mutations in Subjects with Virologic Failure

Screening HIV-1 RNA <100,000 copies/mL

LPV/r BID
(n=18) {n=77}

LPV/r QD
(n=17) {n=79}

PI* Number of subjects with mutations at failure 8 (44%) {10%} 10 (59%) {13%}

Number of subjects with new mutations at failure 2 (11%) {3%} 1 (6%) {1%}

NRTI† Number of subjects with mutations at failure 1 (6%) {1%} 4 (24%) {5%}

Number of subjects with new mutations at failure 1 (6%) {1%} 3 (18%) {4%}

Screening HIV-1 RNA >=100,000 copies/mL

LPV/r BID
(n=8) {n=82}

LPV/r QD
(n=18) {n=82}

PI* Number of subjects with mutations at failure 3 (38%) {4%} 7 (39%) {9%}

Number of subjects with new mutations at failure 1 (13%) {1%} 1 (6%) {1%}

NRTI† Number of subjects with mutations at failure 3 (38%) {4%} 8 (44%) {10%}

Number of subjects with new mutations at failure 3 (38%) {4%} 5 (28%) {6%}

(% of failures with resistance data) {% of randomized subjects}

(% of failures with resistance data) {% of randomized subjects}

*
New protease inhibitor (PI) mutations at failure included A71T, I47V, I54V, L10I, Q58E, N83D.

†
New nucleoside analog reverse transcriptase inhibitor (NRTI) mutations at failure included K219E, K219Q, L74V, M184V, T69A, V75L. Note that

T69A and V75L were included in the resistance algorithm used for analysis. The mutation, T69A, is selected by NRTIs, but its effect on NRTI
susceptibility is not known [Stanford HIV Resistance Database. http://hivdb.stanford.edu/, accessed 5/11/09]; T69A was identified at failure in one
subject who also had M184V. The V75L mutation is is no longer considered to be associated with reduced NRTI susceptibility. V75L was identified
at failure in one subject who also had M184V and K219Q.
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