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Background: Few published studies have considered both the short- and long-
term virologic or immunologic response to combination antiretroviral therapy
(cART) and the impact of different cART strategies. Purpose: To compare time to
initial virologic (<500 copies/mL) or immunologic (>200/mm3 cell increase)
response in antiretroviral-naïve patients starting either a single protease inhibitor
(PI; n = 183), a ritonavir-boosted PI regimen (n = 197), or a nonnucleoside reverse
transcriptase inhibitor (NNRTI)–based cART regimen (n = 447) after January 1,
2000, and the odds of lack of virologic or immunologic response at 3 years after
starting cART. Method: Cox proportional hazards models and logistic regression.
Results: After adjustment, compared to patients taking an NNRTI-regimen,
patients taking a single-PI regimen were significantly less likely to achieve a viral
load (VL) <500 copies/mL (relative hazard [RH] 0.74, 95% CI 0.54–0.84, p = .0005);
there was no difference between the boosted-PI regimen and the NNRTI regimen
(p = .72). There were no differences between regimens in the risk of  >200/mm3

CD4 cell increase after starting cART (p > .3). At 3 years after starting cART,
patients taking a single-PI–based regimen were more likely to not have virologic
suppression (<500 copies/mL; odds ratio [OR] 1.60, 95% CI 1.06–2.40, p = .024),
while there were no differences in the odds of having an immunologic response
(>200/mm3 increase; p > .15). This model was adjusted for CD4 and VL at starting
cART, age, prior AIDS diagnosis, year of starting cART, and region of Europe.
Conclusion: Compared to patients starting an NNRTI-based regimen, patients
starting a single-PI regimen were less likely to be virologically suppressed at 3
years after starting cART. These results should be interpreted with caution,
because of the potential biases associated with observational studies. Ultimately,
clinical outcomes, such as new AIDS diagnoses or deaths, will be the measure of
efficacy of cART regimens, which requires the follow-up of a very large number of
patients over many years. Key words: combination therapy, immunologic
success, virologic success



272 HIV CLINICAL TRIALS • 7/6 • NOV-DEC 2006

Current recommendations for the treatment of
antiretroviral-naïve patients with HIV
suggest first-line therapy should be based on

treatment with a single or ritonavir-boosted
protease inhibitor (PI) regimen or alternatively
with a nonnucleoside reverse transcriptase inhibitor
(NNRTI)–based regimen.1 Results from clinical
trials comparing these strategies tend to be based on
the short-term virologic response (i.e., to 24 or 48
weeks) and have provided conflicting results. Some
have shown that a boosted-PI regimen has a
superior response compared to a single-PI–
containing regimen,2 that an NNRTI-based regimen
has a better outcome compared to a single-PI–based
regimen,3–5 or that there is no difference between
different cART strategies.6–8 Within cART strategies,
some differences between antiretrovirals belonging
to the same drug class have been shown.1 The results
from observational studies, where patients are not
randomized, have suggested that a single-PI–based
regimen may have a poorer short-term virological
outcome.9,10 Few published studies have considered
the long-term immunologic response, despite this
being one of the best markers for clinical disease
progression,11–13 and there are few comparative data
of the virologic or immunologic outcome at 3 years
after starting combination antiretroviral therapy
(cART). Clinical experience of treating patients with
cART, management of toxicities, and the availability
of specific antiretrovirals increased markedly from
1996–2000, which makes comparisons of clinical
trials performed at different calendar times difficult.
Treatment guidelines for starting cART have
changed considerably1,14 over time, taking into
account not only differences in efficacy but also
various toxicities associated with specific regimens
and difficulties with adherence.

The aims of this analysis were therefore to com-
pare both the short-term and long-term immuno-
logic and virologic response to cART in
antiretroviral-naïve patients starting either a single-
PI–based, a ritonavir-boosted PI regimen, or an
NNRTI-based cART regimen after January 1, 2000.
In addition, we sought to describe discontinuation
and the reasons for discontinuation among patients
starting cART for the first time.

PATIENTS AND METHOD

EuroSIDA is a prospective, European study of
11,928 patients with HIV-1 infection in 80 centers

across Europe (including Israel and Argentina as
non-European representatives; see Appendix). De-
tails of the study have been published.15 Six cohorts
have been recruited to date, the first in May 1994, of
3,117 patients, and the latest recruited in December
2003, of 2,121 patients. At recruitment, in addition
to demographic and clinical information, a com-
plete antiretroviral history was collected, together
with the eight most recent CD4 counts and viral
load (VL) measurements. Patients are seen within
their clinics as required, but at 6 monthly intervals
relevant data are extracted from patient clinical
charts onto follow-up forms. This analysis includes
data to August 2005 and includes details on all CD4
lymphocyte counts and viral loads measured since
last data collection, the date of starting and stop-
ping each antiretroviral drug, the use of drugs for
prophylaxis against opportunistic infections, and
all AIDS-defining illnesses using the clinical crite-
ria from 2003. cART was defined as treatment with
two nucleosides with one PI, a boosted PI (i.e.,
ritonavir boosted), or an NNRTI.

Members of the coordinating office visited all
centers to ensure correct patient selection and that
accurate data were provided by checking the infor-
mation provided against case notes for all reported
clinical events and a random sample of 10% of all
other patients.

Statistical Analysis

All patients from the EuroSIDA study who
started cART after January 1, 2000, without prior
antiretroviral treatment (i.e., antiretroviral naïve)
and with a CD4 count and viral load measured
prior to starting cART were included in these
analyses. This date was selected to ensure that pa-
tients included in analyses were starting contem-
porary and the most effective cART regimens. Pa-
tients with no follow-up after starting cART were
excluded. Patients were included in analyses as
indicated in Figure 1 and in the following discus-
sion; the numbers refer to the number of patients
included for each specific endpoint. All analyses
used forward selection, with entry criterion p < .1
to identify variables associated with each of the
outcomes. Model selection was confirmed using
backward selection. CD4 count nadir, CD4 and vi-
ral load at starting cART, age, prior AIDS diagno-
sis, region of Europe, year of starting cART, expo-
sure group, hepatitis B and C status, gender, and
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ethnic origin were included as potential explana-
tory variables in all analyses.

Analysis 1 (n = 827)

Logistic regression was used to determine the
odds of starting a PI-containing regimen (single or
boosted).

Analysis 2 (n = 827)

Discontinuation was defined as the first date
when the patient was no longer taking that regi-
men. Reasons for discontinuation were classified
as previously described in the EuroSIDA
study.16,17 Patients taking a single PI with two
nucleosides were classified as discontinuing at the
first date of taking either no PI or more than one
PI or less than two nucleosides or more than two
nucleosides. Thus a discontinuation may also be a
switch to a second cART regimen. Kaplan-Meier
estimates and Cox proportional hazards models,
stratified by center, were used to compare the
probability of discontinuation or relative hazard
of discontinuation according to initial cART regi-
men. Patients were followed from the date of
starting cART to discontinuation or last follow-
up; patients who did not discontinue their regi-
men were censored at last follow-up. The second
cART regimen was classified as a distinct regimen
from the first regimen (e.g., a NNRTI-based regi-
men followed by a boosted-PI regimen), as re-
starting a cART regimen within the same category

(i.e., single-PI regimen followed by a single-PI
regimen), as starting an “other” regimen (≥3
antiretrovirals but not single-PI, boosted-PI, or
NNRTI-based regimen), or as no second regimen
(i.e., patients stopped cART without restarting a
regimen during follow-up).

Analysis 3 (n=789 [<500 copies/mL] and n = 242
[<50 copies/mL])

Time to virologic response (VL <500 or <50 cop-
ies/mL) was calculated using Kaplan-Meier fig-
ures and the cART regimens were compared using
Cox proportional hazards models, stratified by
center. Thirty-eight or 585 patients were excluded
because viral load at starting cART was <500 cop-
ies/mL or because the lower limit of detection was
>50 copies/mL, respectively. Follow-up was calcu-
lated from the date of starting cART to first VL
<500 or <50 copies/mL or until last viral load mea-
surement. Patients whose VL <500 copies/mL at
starting cART were excluded from the analysis of
time to VL <500, similarly patients whose VL <50
copies/mL at starting cART were excluded from
the analysis of time to VL <50 (as were patients
where viral load had not been measured with suffi-
cient sensitivity).

Analysis 4 (n = 827)

Time to immunologic response (a 100/mm3 or
200/mm3 increase in CD4 count) was calculated
using Kaplan-Meier figures and the cART regi-

Figure 1. Patients included in analysis.

N=827 started cART
>1/1/00

ARV naive

Analysis 1 Analysis 2 Analysis 3 Analysis 4 Analysis 5
Odds starting Discontinuation Time to viral response Time to immunologic Odds no (viral CD4)

PI-based regimen N=827 N=789/242 response response at 3 years
N=827 VL < 500 or < 50 N=827 N=558

N=380 PI based N=183 Single PI N=171/40 Single PI N=183 Single PI N=135 Single PI
N=447 NNRTI based N=197 Boosted PI N=193/65 Boosted PI N=197 Boosted PI N=115 Boosted PI

N=447 NNRTI N=425/137 NNRTI N=447 NNRTI N=308 NNRTI
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mens were compared using Cox proportional haz-
ards models, stratified by center. Follow-up was
calculated from the date of starting cART to first
CD4 at least 100/mm3 or 200/mm3 higher than
CD4 at starting cART or until last CD4 measure-
ment.

Analysis 5 (n = 558)

Patients without the potential for 3 or more years
follow-up were excluded (n = 269). The odds of a
lack of virologic response (VL <500 copies/mL) or
immunologic response (>200/mm3 increases in
CD4 cells) at 3 years after starting cART in the
remaining 558 patients were determined using lo-
gistic regression. The viral load and CD4 count
closest to 3 years was determined, with a 3-month
window period on either side of this date. Patients
were categorized as virologic or immunologic suc-
cess or not. Thus patients with no measurement in
this window were counted as failures.

All statistical analyses were performed using
SAS version 9.1 (Statistical Analysis Software,
Cary, North Carolina, USA).

RESULTS

Patient Characteristics

The patients are described in detail in Table 1.
Patients were not randomized to treatment, and
there were some differences in their characteristics.
Of note, patients starting NNRTI-based cART had
significantly higher CD4 counts at baseline com-
pared to the single-PI or boosted-PI groups and a
higher CD4 nadir prior to starting cART, while
patients taking the single-PI–based cART started
cART earlier in calendar time (p < .0001, all com-
parisons). In addition to the data presented in
Table 1, the most commonly used nucleoside pairs
were zidovudine/lamivudine (490, 59.3%),
lamivudine/stavudine (122, 14.8%), and
stavudine/didanosine (64, 7.7%). Of 183 patients
taking a single-PI regimen, the most commonly
used PI was nelfinavir (115, 62.8%); of 197 patients
taking a boosted-PI regimen, lopinavir/ritonavir
was the most frequently used (107, 54.3%); and
among 447 patients taking an NNRTI-based regi-
men, efavirenz was the most commonly used (315,
70.5%). There were no differences between the
three groups in the proportions of patients who

started cART prior to recruitment to EuroSIDA (n =
544, 69.5%; p = .36).

Odds of Starting a PI-Based (Single or Boosted)
cART Regimen

Only two factors were associated with the odds
of starting a PI-based regimen compared to starting
an NNRTI-based regimen. In an adjusted analysis,
patients from Northern Europe had significantly
lower odds of starting a PI-based regimen com-
pared to patients from any other region of Europe
(odds ratio [OR] 0.45, 95% confidence interval [CI]
0.30–0.66, p < .0001), as did patients with a higher
CD4 count nadir (OR 0.71 per doubling of CD4
nadir, 95% CI 0.64–0.66, p < .0001).

Discontinuation of an Initial cART Regimen

In total, 408 patients (49.3%) discontinued their
initial cART regimen. There was a significant dif-
ference in the time to discontinuation among the
three treatment groups, as shown in Figure 2 (p <
.0001, log-rank test). At 12 months after starting
cART, 32.0% of those taking a single-PI regimen
were estimated to have discontinued this regimen
(95% CI 25.1%–38.9%) compared to 27.9% of pa-
tients taking a boosted-PI regimen (95% CI 21.5%–
34.3%) and 20.8% of patients taking the NNRTI
regimen (95% CI 17.0%–24.6%). In the multivariate
forward-selection Cox proportional hazards
model, compared to patients starting an NNRTI-
based regimen, patients starting a single-PI regi-
men had a significantly higher risk of discontinua-
tion (relative hazard [RH] 1.83, 95% CI 1.37–2.43, p
< .0001), as did patients starting a boosted-PI regi-
men (RH 1.50, 95% CI 1.12–2.02, p = .0071). Intrave-
nous drug users also had an increased risk of dis-
continuation of the initial cART regimen compared
to all other exposure groups combined (RH 1.58,
95% CI 1.14–2.19, p = .0055), as did females (RH
1.37, 95% CI 1.08–1.74, p = .0092). There was no
relationship between calendar year of starting
cART and discontinuation (RH per year later 1.02,
95% CI 0.92–1.14, p = .66).

Of 408 patients who discontinued their initial
cART regimen, 71 (17.4%) did not restart cART
during a median follow-up of 8 months after dis-
continuation (interquartile range [IQR] 1–16
months), and 71 patients (17.4%) restarted a cART
regimen within the same class as the one they had
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discontinued. Table 2 illustrates the changes made
to the initial cART regimen and the reasons for
discontinuation.

Short-Term Virologic Response

There were no differences between treatment
groups in terms of the time between viral load
measures (median for all groups; 3 months, IQR 2–
4 months, p = .50 for comparison). The results are
summarized in Table 3. The median time to
achieve a VL <500 copies/mL was significantly
longer in the single-PI group (5.3 months) versus
the boosted-PI group (3.0 months) or the NNRTI
group (3.2 months, p < .0001). After stratification by
center and adjustment, patients in the single-PI
group were significantly less likely to achieve a VL
<500 copies/mL (RH 0.74, 95% CI 0.59–0.92, p =
.0081) compared to patients in the NNRTI group,
while patients in the boosted-PI group had a simi-
lar chance of virologic success. There was a 20%
increase in the chance of virologic suppression per

year later of starting cART (RH 1.20, 95% CI 1.12–
1.29, p < .0001). Although the number of patients
known to have viral load measured with a lower
limit of detection of <50 copies/mL was consider-
ably smaller, a highly consistent pattern was seen.

Short-Term Immunologic Response

There were no differences between treatment
groups in terms of the time between CD4 counts
(median for all groups; 3 months, IQR 2–4 months,
p = .27 for comparison). These results are also sum-
marized in Table 3. Patients taking a boosted regi-
men had a significantly shorter median time to
achieve a CD4 increase of more than 100/mm3 (p =
.0076). Similarly, after adjustment they were sig-
nificantly more likely to achieve a CD4 response
greater than 100/mm3 compared to patients taking
an NNRTI-regimen (RH 1.30, 95% CI 1.05–1.62, p =
.017). There was a 17% increased chance of immu-
nologic response per year later of starting cART
(RH 1.17, 95% CI 1.09–1.25, p < .0001). In contrast,

Figure 2. Time to discontinuation of specific cART regimens. Discontinuation was defined as the first date when the
patient was no longer taking a specific regimen; this definition included intensification, switches, or stopping cART.
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there were few differences when comparing regi-
mens in the time to, or relative hazard of, a CD4
increase of more than 200/mm3.

Long-Term Virologic Response

There was a higher proportion of patients taking
the single-PI regimen without virological response
(VL <500 copies/mL) at 3 years after starting cART
(54.8%) compared to the boosted-PI group (40.9%)
or the NNRTI-group (43.2%, p = .041). As illus-
trated in Figure 3, after adjustment for CD4 and
viral load at starting cART, age, prior AIDS diagno-
sis, year of starting cART, and region, patients tak-
ing a single-PI regimen had significantly increased
odds of lack of virological response at 3 years after

Table 2. Discontinuation of an initial cART regimen

Initial cART regimen

Single PI Boosted PI NNRTI
(n = 183) (n = 197) (n = 447)

Patients stopping their first cART regimen (n, %) 117 (63.9) 105 (53.3) 186 (41.6)

Second cART regimen (n, %)a

Single PI 00 (0)0 013 (12.4) 033 (17.7)
Boosted PI 045 (38.5) 0 (0) 044 (23.7)
NNRTI 033 (28.2) 0036 (34.3) 0 (0)
Restarted initial regimen 012 (10.3) 13 (12.4) 046 (24.7)
Started other cART regimen 014 (12.0) 024 (22.9) 024 (12.9)
Not started 013 (11.1) 019 (18.1) 039 (21.0)

Patients starting 2nd regimen with no treatment
break (n, %) 050 (48.1) 025 (29.1) 031 (21.1)

% starting 2nd regimen by 12 months after 15.7 12.7 7.1
starting cART

Reasons for stopping (n, %)
Treatment failure 019 (16.2) 007 (6.7) 024 (12.9)
Toxicities 029 (24.8) 034 (32.4) 052 (28.0)
Patient/physician choice 030 (25.6) 039 (37.1) 052 (28.0)
Other 015 (12.8) 011 (10.5) 031 (16.7)
Unknown 024 (20.5) 014 (13.3) 027 (14.5)

Note: cART = combination artiretroviral therapy; PI = protease inhibitor; NNRTI = nonnucleoside reverse
transcriptase inhibitor.

aSecond cART regimen was classified as a distinct regimen to first (e.g., a NNRTI-based regimen followed by a
boosted-PI regimen), as restarting a cART regimen within the same category (i.e., single-PI regimen followed by a
single-PI regimen), as starting an “other” regimen (≥3 antiretrovirals but not single-PI, boosted-PI, or NNRTI-based
regimen) or as no second regimen (i.e., patients stopped cART without restarting a regimen during follow-up).

starting cART (OR 1.60, 95% CI 1.08–2.59, p = .023)
compared to patients taking the NNRTI regimen.
There were no significant differences in the odds of
lack of virological response when comparing pa-
tients taking the NNRTI regimen with patients tak-
ing the boosted-PI regimen. There were 36% de-
creased odds of lack of virologic response per year
later of starting cART (OR 0.64, 95% CI 0.50–0.83, p
= .0006).

Long-Term Immunologic Response

There were some differences in the proportion of
patients without immunologic response (CD4 in-
crease >200/mm3) at 3 years after starting cART;
the proportion was lower in the boosted-PI group
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(47.8%) compared to the single-PI group (60.7%) or
the NNRTI group (60.4%; p = .049). However, as
illustrated in Figure 3, after adjustment for CD4
and viral load at starting cART, age, prior AIDS
diagnosis, year of starting cART, and region, there
were no statistically significant differences in the
odds of lack of immunologic response when com-
paring the NNRTI group with either the single-PI
group (p = .42) or the boosted-PI group (p = .16).
There were 26% decreased odds of lack of immu-
nologic response per year later of starting cART
(OR 0.74, 95% CI 0.57–0.96, p = .014).

DISCUSSION

This study has analyzed data from over 800
antiretroviral-naïve patients who started a contem-
porary cART regimen after January 2000. We have
shown that, compared to patients starting an
NNRTI-based cART regimen, patients starting a
single-PI–based cART regimen were less likely to
achieve virologic suppression and were more
likely not to have a viral load <500 copies/mL at 3
years after starting cART.

Current treatment guidelines state that one of
the goals of antiretroviral therapy is to maximally

and durably suppress HIV viremia,1 thus it is cru-
cial to consider not only 24- or 48-week response, as
in most clinical trials, but also longer term virologic
or immunologic response. This study has consid-
ered both of these outcomes. Two thirds of the
patients contributed data to this analysis, and some
caution is required because of the smaller sample
size. However, it is useful to confirm the
generalizability of clinical trials in less selected pa-
tient groups who are taking cART as part of routine
clinical care. Our results are highly consistent with
the INITIO trial,5 a randomized trial comparing
virologic and immunologic outcomes at 3 years in
patients starting efavirenz, nelfinavir, or efavirenz
plus nelfinavir (with didanosine and stavudine).
This trial, analyzed by intention-to-treat, reported
a better virologic outcome at 3 years in
antiretroviral-naïve patients starting efavirenz
compared to nelfinavir but no differences in immu-
nologic response. Previous clinical trials have
shown no difference in virologic response at 48
weeks between a PI-based or an NNRTI-based
regimen6,8 or, consistent with our study at 3 years, a
favorable response for the NNRTI-based regimen
at 48 weeks,3,4,18,19 particularly when considering
virologic suppression to <50 copies/mL.15 Patients

Figure 3. Univariate and multivariate odds of lack of virologic or immunologic response at 3 years after starting cART.
1Multivariate analyses were adjusted for date of starting cART, CD4 and viral load at starting cART, and prior AIDS
diagnosis.
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in this analysis were not randomized to treatment,
and there were some differences in their characteris-
tics at the date of starting cART. Although we have
adjusted for these differences in multivariate analy-
ses, the differences in virologic or immunologic re-
sponse could reflect differences between patients
that we either do not know or cannot adjust for.20

Fewer clinical trials have compared boosted-PI
regimens with single-PI regimens. Walmsley et al.
demonstrated a better virological response at 48
weeks for a boosted-PI regimen of lopinavir-ritonavir
compared to a single-PI regimen based on nelfinavir,2

whereas fos-amprenavir was demonstrated to have
superior virologic efficacy at 48 weeks compared to a
single-PI regimen containing nelfinavir.21 The CD4
count at recruitment to these clinical trials was quite
variable but tended to be higher than the CD4 count
of patients starting cART in this observational study.
Various clinical trials have found nelfinavir to have
an inferior virologic effect compared to lopinavir/
ritonavir, efavirenz, or fos-amprenavir2,4,21; in a post
hoc analysis excluding patients taking a single-PI
regimen containing nelfinavir, there was no signifi-
cant difference between a single-PI or an NNRTI regi-
men. However, this was a post hoc analysis, with a
wide confidence interval around the odds ratio, and
the result should be interpreted with caution. Geno-
typic resistance with the selection of the D30N or the
multiple-PI–resistant L90M mutation has been re-
ported in patients taking nelfinavir with virologic
rebound,22,23 the latter of which might limit future
treatment options.

Observational studies have also compared cART
regimens. Observational studies tend to have more
power than clinical trials and can follow a larger
number of patients for a longer duration, but they
also include a number of inherent biases and the
results should always be interpreted with caution. To
date, observational studies have focused on short-
term response in the same way as clinical trials. Some
have shown a better short-term virological response
in antiretroviral patients starting an NNRTI regimen
compared to a either a single-PI (in agreement with
our findings24–26) or boosted-PI regimen,24 whereas
others have reported no such differences in both
antiretroviral-naïve patients27 or in a cohort with
antiretroviral-experienced patients.28 Our analyses
demonstrated an improvement in both immunologic
and virologic response over time, consistent with re-
ports from other observational studies.29,30 All analy-

ses included this variable in forward selection mod-
els, and it was adjusted for whenever appropriate.

Compared to patients taking the NNRTI-based
cART regimen, there was some evidence that pa-
tients taking the boosted-PI regimen were more
likely to have a CD4 cell increase of more than 200/
mm3, but this was not significant after adjustment.
The immunologic response tends to be a secondary
endpoint in clinical trials. Data variously suggest an
inferior immunologic response at 96 weeks in pa-
tients taking an NNRTI-based regimen (nevirapine)
compared to a single-PI regimen containing
indinavir6 and no differences between various
NNRTI, single-PI, or boosted-PI regimens4,19 or be-
tween various single-PI regimens and NNRTI regi-
mens.2,3,5,8 In contrast to our data, Ghani et al. found
no difference in the time for a CD4 cell rise of 100/
mm3 or more after starting cART when comparing
PI (single or boosted regimens) or NNRTI regimens
but some evidence of a less sustained response in
patients taking NNRTIs31; others have not found any
difference between regimens.24,25,27,28,32 One possible
explanation for these discrepancies is the relatively
short duration of follow-up in studies and the time it
takes for differences in CD4 count to appear.

We found high rates of discontinuation, as previ-
ously reported from ourselves and other observa-
tional cohorts.17,33–35 We have used a combined defi-
nition for discontinuation that included
intensification, switches, or stopping cART. The
factors related to discontinuation may vary if each
type of discontinuation was investigated sepa-
rately, but there was limited power for this analy-
sis. It was reassuring to note that the majority of
patients who stopped a cART regimen subse-
quently restarted. Patients taking either the
boosted-PI or single-PI regimen were significantly
more likely to discontinue their regimen, most
commonly due to toxicities or patient/physician
choice or treatment failure. NNRTI-based regi-
mens are a popular choice for initial cART regimen
and tend to have a lower pill burden and fewer
toxicities than PIs.1 Dosing frequency, food and
fluid requirements, pill burden, drug interaction
potential, baseline hepatic function, and toxicity
profile all need to be taken into account when start-
ing any PI-based regimen, and a number of meta-
bolic abnormalities, including dyslipidemia, fat
maldistribution, and insulin resistance, have been
associated with PI use.1
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There are several points to note in interpreting
this data. We selected a priori the time point at
which to compare cART regimens to determine
longer term responses, and it is possible that differ-
ent results would be seen at different time points.
These analyses were not performed to reduce test-
ing at multiple time points. It is possible that there
are differences in CD4 cell gain between cART
strategies among those patients who achieve maxi-
mal virological suppression after starting cART.36

The results are only generalizable to a class level to
some extent as there may be substantial differences
in virologic or immunologic responses within
cART strategies depending on the antiretrovirals
used. There was not sufficient power in this study
to look at antiretrovirals used within each cART
strategy. In addition, there are a number of ongo-
ing randomized trials in antiretroviral-naïve pa-
tients comparing NNRTI regimens with boosted-PI
regimens, and the results from these trials will ad-
dress both immunologic outcome and toxicities in
patients randomized to treatment. A final point for
consideration is that we used forward selection to
identify variables associated with immunologic or
virologic suppression. This methodology can intro-
duce bias, particularly with a small sample size.37

Although most sophisticated analyses could be
performed, we have tried to balance practical clini-
cal considerations with statistical analyses.

In conclusion, compared to antiretroviral-naïve
patients starting an NNRTI-based regimen, pa-
tients starting a single-PI–based cART regimen
have a poorer virologic response at 3 years after
starting cART. These results should be interpreted
with caution because of the potential biases associ-
ated with observational studies. Ultimately, clini-
cal outcomes, such as new AIDS diagnoses or
death, will be the measure of the efficacy of cART
regimens, which requires the follow-up of a very
large number of patients over many years.
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