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Abstract

Objective—To investigate the relative predictive value of CD4+ metrics for serious clinical
endpoints.

Design—Observational

Methods—Patients (3012; 20317 person-years) from control arms of ESPRIT and SILCAAT
trials were followed prospectively. We used Cox regression to identify CD4+ metrics (latest,
baseline and nadir CD4+count, latest CD4+%, time spent with CD4+count below certain
thresholds and CD4+ slopes) independently predictive of i)all-cause mortality; ii) non-AlIDS
deaths; iii) non-AIDS (cardiovascular, hepatic, renal and non-AIDS malignancy) and iv) AIDS
events. Akaike Information Criteria (AIC) was calculated for each model. Significant metrics
(p<0.05) were then additionally adjusted for latest CD4+ count.

Results—Non-AIDS deaths occurred at a higher rate than AIDS deaths (rate-ratio: 6.48, 95%CI:
5.1-8.1) and similarly, non-AIDS events (rate-ratio: 1.72, 95%CI: 1.65-1.79). Latest CD4+count
was strongly predictive of lower risk of death (HR per log, rise: 0.48, 95%Cl: 0.43-0.54), with
lowest AIC of all metrics. CD4+ slope over 7-visits, after additional adjustment for latest
CD4+count, was the only metric to be independent predictor for all-cause (HR for slope<-10/
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mm3/month vs. 0+10: 3.04, 95%Cl: 1.98-4.67) and non-AlIDS deaths (HR for slope <-10/mm?3/
month vs. 0£10: 2.62, 95%CI: 1.62-4.22). Latest CD4+ count (per log, rise) was the best
predictor across all endpoints (i—iv) and predicted hepatic (HR: 0.46, 95%CIl: 0.33-0.63) and renal
events (HR: 0.39, 95%ClI: 0.21-0.70), but not cardiovascular events (HR: 1.05, 95%Cl: 0.77-
1.43) or non-AlIDS cancers (HR: 0.78, 95%ClI: 0.59-1.03).

Conclusion—Latest CD4+count is the best predictor of serious endpoints. CD4+ slope
independently predicts all-cause and non-AlIDS deaths.
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Introduction

Methods

The disease burden in HIV-infected population with adequate access to combination anti-
retroviral therapy (CART) is increasingly due to serious non-AlDS events, with a lesser
proportion being contributed by AIDS-related events.[1-4] These non-AIDS events
(including cardiovascular, renal, and hepatic events and non-AIDS cancers) [2-9] are most
likely to be multi-factorial in origin, with aging[10], high-risk behavior[11], co-
infections[12] and cART toxicity[7] being contributing factors.

Recently, the role of immunodeficiency in the development of non-AIDS events has been
investigated. In the SMART study, these events were more common in the arm with less
cumulative exposure to CART and consequently, more time spent with incremental levels of
immunodeficiency.[13-14] Subsequently, observational studies have been used to
investigate whether any association exists between CD4+ count, HIV RNA and non-AIDS
events.[15-18] The findings from these studies suggest that higher recent CD4+ count is
strongly associated with a lesser risk of non-AIDS events as an composite end-point,[19]
although results for specific event categories, such as non-fatal cardiovascular and renal
events, have been equivocal.[19] However, traditional latest or recent CD4+ count levels do
not fully reflect cumulative time spent in immunodeficiency or the rate of changes in CD4+
counts and only provide a shapshot of immunological status at a single time point. Recent
studies suggest other aspects of immunodeficiency, such as time spent with CD4+ count
below particular thresholds could be of predictive value.[14,20] It is not known if these
CDA4+ metrics provide any additional predictive value, especially for non-AIDS events, than
to that provided by latest absolute CD4+ count.

In the present study, we first define the relationship between latest CD4+ count and various
serious clinical end-points in our cohort. We then examine whether CD4+ metrics other than
latest (most recent) CD4+ count (namely baseline and nadir CD4+ count, CD4+%, CD4+
slopes over short and long term, and time spent with CD4+ count below particular
thresholds) provide any additional explanatory effect for major event categories, than that
provided by latest CD4+ count. We use data from the control arms of ESPRIT and
SILCAAT trials,[21] which constitute a large heterogeneous group of HIV-infected patients,
on cART for nearly a decade, with 4-monthly assessments and low rates of loss to follow-
up, and well documented and validated serious clinical endpoints.

Study population

We analysed the pooled follow-up data for patients enrolled in the control arms of ESPRIT
and SILCAAT trials. Details of the study design and primary results of both trials have been
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published elsewhere.[21-22] Briefly, 4111 HIV infected adults with CD4+ count >300/mm3
and 1971 with CD4+ count of 50 to 299/mm3 were enrolled in ESPRIT and SILCAAT trials
respectively, and randomised equally to the control arm or interleukin-2 treatment arm. Both
arms of each trial only included patients on cART. All patients were followed-up every 4
months for clinical assessment and the measurement of CD4+ count/mm?3 and HIV RNA
copies/mL.

Study Endpoint

The study endpoints were defined as follows: i) all cause mortality; ii) non-AlIDS deaths; iii)
non-AIDS events, which include fatal or non-fatal serious clinical events in one of the four
broad categories: a) cardiovascular (CVD) including stroke, myocardial infarction, coronary
artery disease (CAD) requiring procedure, other fatal heart/vascular events and sudden
death, b) hepatic, including cirrhosis or liver failure, c) renal including end-stage renal
disease or kidney failure and d) non-AIDS malignancy (excluding skin cancers); and iv)
AIDS events.

An Endpoint Review Committee validated the underlying cause of death using the Coding
of Death in HIV (CoDE) system.[23] Non-AIDS events were validated by the endpoint
committee for the ESPRIT trial and were reported as grade 4 adverse events for the
SILCAAT trial. Grade 4 events were defined as potentially life-threatening events requiring
medical intervention according to the toxicity table of the Division of AIDS of the NIAID,
and were coded according to the Medical Dictionary for Regulatory Activities (version
12.0).

Statistical analysis

We used Cox regression with time-updated variables to analyse the relationship between
various CD4+ metrics and development of endpoints defined above. CD4+ metrics were
defined as follows: i) latest CD4+ count correspond to the CD4+ count measured closest to
the event. This metric was time-updated and analysed as both, a) categorical (as >500, 350—
500, 200-350, 50-200 and <50 cells/mm?3) and b) continuous variable log, transformed (i.e.
doubling) and per 100 cell rise. ii) Time-updated CD4+ percent as categorical variable (as
>25%, 14-25% and <14%). iii) Time-updated CD4+ slope over 3 consecutive visits, as
change in CD4+ count per month determined by linear regression. The regression slope was
determined from three consecutive CD4+ counts (current (at time t) and past two CD4+
counts (at time t-1 and t-2)). A slope less than zero was interpreted as decline in CD4+ count
and vice versa. The median time between two-visits was 3.5 months (IQR: 2.4-4.2). iv)
Time-updated CD4+ slope for every 7 consecutive visits (averaging a time-span of
approximately two years) using linear regression. We defined CD4+ counts to be at plateau
if CD4+ slope lay within the bounds of +£10 cells/mm3 change per month. It indicates the
stability of CD4+ count over a prolonged period, as opposed to increasing (> 10 cells rise
per month) or decreasing CD4+ counts (>10 cells decrease per month) over that period. v)
Time spent (per year) with CD4+ count below 200, below 100, and below 50/mm?, as time-
updated variables. vi) Nadir CD4+ count as known at randomization vii) Baseline CD4+
count, as measured at randomization.

We analysed each of the above CD4+ metrics as predictors of each of the above defined
endpoints in adjusted Cox models, stratified by trial type (ESPRIT or SILCAAT). Models
were fitted for each CD4+ metric, a priori adjusted for variables available for both the trials
which are known to be associated with non-AIDS endpoints or death. These were: sex, age,
prior AIDS at baseline, ART duration at baseline, current ART class, region, race, and time-
updated HIV RNA load (categorized as <=500, 500-10,000, and >10,000 copies/mL). For
all time-updated variables, missing data were imputed by carrying forward (but not
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backward) the last observation, till the last follow-up date. Akaike information criteria (AIC)
were then calculated to assess the fit of the each adjusted model (lower AIC indicates better
fit). [24]

Following this, those CD4+ metrics significant in the adjusted models, two-sided o <0.05,
were additionally adjusted for latest CD4+ count (as log, transformed) to see if they provide
any additional explanatory effect as to that provided by latest CD4+ count. Sensitivity
analysis was performed by lagging CD4+ count and HIV RNA by 6-months for analyzing
mortality related endpoints. We also tested for any interaction between HIV RNA category
(<500 or >500 copies/mL) and latest CD4+ count.

Follow-up data were censored at the first of: lost to follow-up, date of death or the closing
date of study (15 November 2008). Patients who met multiple endpoints were counted for
each endpoint when they were considered separately. Findings are summarised as hazard
ratios (HR) and 95% confidence intervals (CI). All analyses were performed using STATA
(StataCorp, USA) version 10.

Patient characteristics

There were a total of 3024 patients randomised to the control arms of ESPRIT and
SILCAAT (2040 and 984, respectively), of which 3012 patients were included in the
analysis. No follow-up data were available for 12 patients. The population at baseline was
characterised as: 2488 (82.3%) male; median age of 41 years; predominantly of white race
(n= 2315; 76. 8%); mean CD4+ count 400 cells/mm3; mean nadir CD4+ count 167cells/
mm?3; mean CD4+% 21.5%:; 2438 (80.8%) had HIV RNA below the detection limit of 500
copies/mL; 847 (28%) had history of AIDS; and the mean cumulative duration of ART was
57.4 months (Table-1). Except for baseline CD4+ count, nadir CD4+ count and baseline
CD4+%, which were higher in the ESPRIT patients, there were no meaningful differences in
baseline characteristics between the two trials (see Table-1). Hepatitis B and C co-infection
status and likely mode of HIV infection were not collected for SILCAAT patients and
therefore these covariates were not used in any further analysis. The median follow-up time
was 7-years (IQR: 6-7.76), providing 20317 person-years of follow-up.

The rate per 1000 person-years for each endpoint was: 9.89 for all-cause mortality, 1.32 for
AIDS-related deaths, 8.56 for non-AIDS deaths, 6.70 for AIDS events and 11.53 for non-
AIDS events. The rates were higher for non-AIDS deaths (as compared to AIDS deaths;
overall rate-ratio: 6.48, 95%CI 5.1-8.1) and for non-AIDS events (as compared to AIDS
events; overall rate-ratio: 1.72, 95%CI 1.65-1.79) in both the trials and overall.

Association of CD4+ metrics with all-cause mortality

There were a total of 201 deaths overall. Adjusted for key covariates, latest CD4+ count was
significantly predictive, with the risk halving per doubling of latest CD4+ count (HR per
log, rise: 0.48, 95%CI 0.43-0.54) (Table-2). Baseline CD4+ count (HR per 100 cells/mm?3
rise: 0.77, 95%CI 0.68-0.89); nadir CD4+ count (HR per 100 cells/mms3 rise:0.84, 95%Cl
0.73-0.97); latest CD4+% <14% (HR 2.42, 95%Cl 1.55-3.78 vs. CD4+% >25%); time (per
year) spent with CD4+ count below 200 (HR 1.29, 95%CI 1.18-1.41); below 100 (HR 1.35,
95%Cl 1.20-1.51); and below 50 cells/mm?3 (HR 1.45, 95%CI 1.12-1.87) were all
significant individual predictors (adjusted for other covariates) (Table-2). Also, time-
updated CD4+ slope over 7-consecutive visits was significantly associated with risk of death
(HR for slope<-10/mm3/month: 3.32, 95%Cl: 2.14-5.15 vs. CD4+ slope= 0+10/mm3, i.e.
plateau).
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When CD4+ metrics significant in the adjusted models were additionally adjusted for latest
CD4+ count, only CD4+ slope over 7-consecutive visits remained statistically significant
(HR for slope<-10/mm3/month vs. plateau: 3.04, 95%CI 1.98-4.67) (Models 1-7 in
Table-2). The results did not change appreciably when latest CD4+ count and HIV RNA
were lagged by 6-months (not shown).

Association of CD4+ metrics with non-AIDS deaths

There were a total of 174 deaths due to non-AIDS causes (30 due to cardiovascular causes,
19 due to hepatic causes, 39 due to non-AlIDS cancers, 14 due to non-AIDS infections, 16
due to suicides or accidents and 56 due to other/unknown causes) and 27 deaths due to
AIDS. Besides latest CD4+ count (HR per log, rise: 0.53, 95%CI 0.46-0.60), baseline
CDA4+ count, latest CD4%, CD4+ slope over 7-consecutive visit, and time spent (per year)
with CD4+ count below 200 and 100/mm3 were other significant predictors, with lowest
AIC for latest CD4+ count (data not shown). However, only CD4+ slope over 7-consecutive
visits retained significance (HR for slope <-10/mm3/month vs. plateau: 2.62, 95% CI 1.62—
4.22) when they were additionally adjusted for latest CD4+ count. When rates of AIDS and
non-AlIDS deaths were compared across different CD4+ categories, non-AlIDS deaths
occurred at higher rates in all CD4+ categories, with the difference more marked in higher
CDA4+ categories (Figure-1).

Association of CD4+ metrics with non-AIDS events

There were a total of 226 non-AIDS events (95 cardiovascular events, 95 non-AlDS cancers,
28 hepatic and 8 renal events). In the adjusted models, latest CD4+ count was strongly
associated with non-AIDS events as an endpoint (HR per log, rise: 0.73, 95%CI 0.62—-0.86).
Time (per year) spent with CD4+ count below 200 (HR 1.14, 95%CI 1.02-1.27), below 100
(HR 1.30, 95% CI 1.10-1.53) and below 50 cells/mm?3 (HR 1.80, 95%Cl 1.05-3.08) were
other significant predictors in the adjusted model (Table 3). However, they were no longer
significant when the models were additionally adjusted for latest CD4+ count (Models 1-3
in Table 3). Other CD4+ metrics were not found to be significant predictors of non-AIDS
events (Table 3).

In comparison, for AIDS events (n=132), latest CD4+ count, baseline CD4+ count, nadir
CDA4+ count, CD4+%, CD4+ slope over 3-visits and time (per year) spent with CD4+ count
below 200,below 100 and below 50/mms3 were all found to be significant predictors in the
adjusted model, with lowest AIC for latest CD4+ count (data not shown). Only CD4+%
<14% retained significance when additionally adjusted for latest CD4+ count. When rates of
AIDS and non-AlIDS events were compared across different CD4+ categories, non-AlDS
events and AIDS events occurred nearly at equal rates in higher CD4+ categories (Figure-1).

Association of latest CD4+ count with specific non-AIDS sub-categories

The risk of fatal or non-fatal cardiovascular events was not significantly associated with
latest CD4+ count (adjusted HR per logs rise: 1.05, 95%CI 0.77-1.43) (Figure-2a). When
only fatal cardiovascular events were considered, risk was 37% lower (adjusted HR per log,
rise in CD4+: 0.63, 95%CI 0.43-0.92). However, the association was no longer significant
when CD4+ count and HIV RNA were lagged by 6-months (Figure-2a).

There were a total of 95 non-AIDS cancers. These included respiratory tract (n=13), anal
(n=10), other gastrointestinal (n=9), prostatic (n=8), lip and oropharyngeal (n=7), laryngeal
(n=5), hepatic (n=4) and breast (n=4) neoplasms and 13 were of unknown/unspecified type.
The risk of fatal or non-fatal non-AlIDS cancers tended to be lower per log; rise in CD4+
count, but was not significant (adjusted HR per log, rise: 0. 78, 95%CI 0.59-1.03). Also,
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association between CD4+ count and fatal non-AIDS cancers lost its significance when
CD4+ count and HIV RNA were lagged by 6 months (Figure-2b).

Risk of serious hepatic events was significantly associated with latest CD4+ count (adjusted
HR per logs rise: 0.46, 95%CI 0.33-0.63) and this significance did not diminish when CD4+
count and HIV RNA were lagged by 6 months while analyzing fatal hepatic events
(Figure-2c). Although there were only 8 renal events, their risk was significantly associated
with latest CD4+ count (adjusted HR per log, rise: 0.39, 95%Cl: 0.21-0.70) (Figure-2d).

Latest CD4+ count was significantly associated with risk of all remaining causes of non-
AIDS death, even when CD4+ count and HIV RNA were lagged by 6-months (Figure-2e).

Among the other covariates included in the model adjusted for latest CD4+ count, age was
an independent predictor of all-cause mortality, non-AIDS deaths and non-AIDS events, and
HIV RNA was an independent predictor of AIDS events (data not shown). We did not find
significant interaction between HIV RNA and latest CD4+ count for all the endpoints
(p=0.41 for all-cause mortality); due possibly to the fact that more than 80% patients had
undetectable HIV RNA at baseline and for most of the follow-up time. Results were
therefore not stratified by HIV RNA category.

Discussion

In assessing the relationship between various CD4+ metrics and the risk of serious clinical
end-points, including all-cause mortality, non-AIDS deaths, fatal or non-fatal non-AIDS and
AIDS events; we found that latest absolute CD4+ count was the best predictor across all the
endpoints. Negative CD4+ slope over approximately 2-years was also independently
associated with higher risk of all-cause and non-AlIDS deaths, even after additional
adjustment for latest CD4+ count.

Our findings confirm that in the CART era, non-AIDS events dominate the disease burden in
HIV-infected population and their risk is related to the degree of immunodeficiency, even in
the cohort which had undetectable HIV RNA levels for most of the follow-up time. In our
cohort, lower latest CD4+ count was significantly associated with higher risk of non-AIDS
events or deaths. Also, the risk of non-AIDS events tended to increase with more time spent
in lower CD4+ categories. These findings are consistent with similar studies conducted in
other cohorts.[15,18-19] A recent analysis which pooled the ESPRIT and SMART cohorts
and focused on risk of death after AIDS and non-AIDS events, did not find a significant
association between latest CD4+ count and non-AIDS events, due possibly to the greater
number of CVD events and non-AIDS malignancies in those studies, as well as the higher
CD4+ counts (>300/mm3) at baseline.[25] In our study, patients with latest CD4+ count
350-500/mm3 were not found to be at higher risk of non-AIDS events, as compared to those
with latest CD4+ count>500/mm3.

Nadir CD4+ count was not associated with the risk of non-AlIDS events or deaths. This
finding is consistent with DAD study which reported no association between nadir CD4+
count and the risk of non-AIDS malignancies[26]; and with study that pooled the ESPRIT
and SMART cohorts, which reported only borderline association with non-AIDS events.[25]
This suggests that the risk of these events may not be related to severity of past
immunodeficiency. CD4+ plateau was considered as some patients are known to attain
stability in their CD4+ count after approximately 3.5 years of cCART.[27] It was found that
negative CD4+ slope (an overall ongoing decline in CD4+ count) over approximately two
years was independently associated with higher risk of all-cause and non-AIDS deaths, as
compared to CD4+ plateau. This finding further suggests that relatively recent
immunodeficiency may have a role in non-AIDS deaths. However, CD4+ slope was not
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found to be a better predictor of endpoints, than latest CD4+ counts. This is consistent with a
recent CASCADE analysis of therapy-naive individuals.[28] Other CD4+ metrics did not
provide any additional explanatory effect than to that provided by latest CD4+ count.

Latest CD4+ count was significantly associated with the risk of hepatic and renal events, and
this finding is consistent with that of other observational studies.[18-19,29-30] This
association remained even after we lagged the CD4+ count and HIVV RNA by 6 months for
fatal events, thereby confirming the role of immunodeficiency in these events, besides other
factors such as co-infections. The risk of fatal or non-fatal non-AIDS cancers was not found
to be associated with latest CD4+ count level. Further, any significant association between
fatal non-AIDS cancers and CD4+ count was lost when CD4+ count and HIV RNA levels
were lagged by 6 months. This is in contrast to findings from other observational studies,
which reported a significant association between recent CD4+ count and non-AIDS
malignancies.[15,18,26] This discrepancy could be due to lack of sufficient number of
events (and therefore the power) in our analysis. Alternatively, our cohort may have
experienced those non-AIDS cancers less associated with immunodeficiency. Non-AIDS
cancers related to the infectious cause are most likely related to immunodeficiency.[31]
However, we did not have enough events in specific subtypes to formally evaluate this
hypothesis.

We did not find significant association between CD4+ count and cardiovascular events,
which is consistent with other studies[18-19]. Although some association existed for fatal
cardiovascular events, this was lost when we lagged the CD4+ count and HIVV RNA by 6
months, thereby suggesting that CD4+ count may have decreased due to the illness, rather
than vice versa. Increased rate of cardiovascular and possibly other non-AIDS events, in
HIV-infected population could be due to subtle ongoing inflammatory process stimulated by
residual viral replication[32—-33] or the treatment.[7] The subclinical inflammation may not
be best reflected by latest CD4+ count. More specific inflammation and coagulation
biomarkers, such as IL-6, D-dimer, and C-reactive protein, may prove to be better predictors
of these events.[33—34] Further research in this area should focus on elucidating the role of
these, and possibly newer, biomarkers in predicting various non-AIDS events in HIV
infected population. This would not only provide new clinical tools for predicting these
events, but also provide better insight into their pathogenesis.

The strengths of our analysis include a large heterogeneous group of patients with wide
range of baseline CD4+ counts, long term follow-up (7 years), low rates of loss to follow-
up,[21] prospective validation of even non-fatal non-AIDS events (especially for ESPRIT
trial, which was in majority) and a significant number of nonfatal non-AIDS events. The
three main limitations to this analysis include the following. Firstly, some risk factors for
non-AlIDS events, including some behavioral risk factors, were not collected on all patients
and hepatitis B and C status, and likely mode of HIV infection were not documented for the
SILCAAT patients. Our inability to adjust for co-infection status is especially important,
since co-infection is known to have a detrimental effect on CD4+ count[35] and also, may in
part, be responsible for liver related events. Secondly, we could not compare the predictive
value of various CD4+ metrics for specific non-AIDS sub-categories, due mainly to the
smaller number of events and therefore, the lack of power. Lastly, these findings are based
on control arms of two clinical trials, and therefore may not be as representative of
participants in some observational cohorts.

In summary, we confirm the association between latest CD4+ count and non-AlIDS events in
HIV infected population on stable cCART. We also showed that among various CD4+
metrics, latest CD4+ count is the best predictor of non-AIDS deaths and events. Inducing
CDA4+ proliferation by immune-based therapies, such as IL-2, has not provided any clinical
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benefit.[21] Whether or not other strategies that focus on CD4+ T cells separately from
impacting viral load would be of benefit remains to be determined.

Also, there is currently considerable debate regarding the best time to initiate antiretroviral
therapy for HIV infection. Since the differences in absolute risk of non-AIDS events
between higher CD4 strata are rather low; even a small risk from antiretroviral treatment
(especially for CVD events) could offset the absolute gain. The only definitive way to asses
this is via randomized trial. The results from the START trial, which is an ongoing
randomised study investigating whether starting cCART at CD4+ count above 500/mm?3
provide any additional benefit as compared to starting CART at CD4+ count <350/mms3, are
likely to provide important answers to these questions.
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Figure-1. Rates by latest CD4+ counts

Rates of non-AIDS events and deaths and AIDS events and deaths by CD4+ category. Non-
AIDS events include fatal or non-fatal events only in one of the four categories:
cardiovascular, renal, hepatic and non-aids malignancy.
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Figure-2. Latest CD4+ counts and specific non-AlIDS events categories

(ato e): Adjusted Hazard ratios (per log, rise in CD4+ counts, with 95% CI) for the
association between latest CD4 count and categories of serious non-AIDS diseases. For
fatal events, CD4+ and RNA were lagged by 6-months in the model and adjusted hazard per

log, rise in CD4+ counts plotted.
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Table 1

Baseline Characteristics

Characteristics ESPRIT SILCAAT  Overall

No. of patients 2040 984 3024

Gender-Male (%) 1659 (81.0)  829(84.0) 2488(82.3)

Mean age in years(SD) 41(9.1) 42(8.7) 41 (9.0)

Race/Ethnicity (%)

Asian 220 (10.8)  12(1.2) 232(7.7)

Black 180(8.9) 90(9.1) 270(9.0)

White 1541(75.8)  774(78.6) 2315(76.8)

Other/Unknown 90(4.4) 108(11.0) 198(6.6)

Mean CD4 count (SD) 495 (169.3) 201.7(72.0) 400 (200.0)

Mean nadir CD4 count (SD) 211(152.0) 73.45(58.2) 166.63 (144.6)

Mean CD4% at baseline (SD) 24.84 (85) 15(6.0) 21.5(9.0)

HIV RNA copies/mL (%)

<500 1637(80.4)  801(81.5) 2438(80.8)

500-10,000 278(13.6) 164(16.6) 442(14.6)

>10,000 121(5.9) 18(1.83) 139(4.6)

History of Prior AIDS at baseline (%) 541(26.5) 306(31.2) 847(28.0)

Mean ART duration in months (SD) 56.5(38.4)  59.4(42.8) 57.4 (39.8)

ARV categories at baseline (%):

NRTI 2000(98.2)  971(98.8) 2971(98.4)

NNRTI 977(48.0)  455(46.3)  1432(47.4)

PI 968(47.5) 630(64.0) 1598 (53.0)

Other 13(0.6) 3(0.3) 16(0.5)

Likely Infection mode$ (%)

1V drug abuse 205(10.0)

MSM 1136(55.7)

Heterosexual sex 766(37.5)

Blood products 36(1.8)

Other 37(1.8)

Unknown 73(3.6)

Hep B Positive$(%) 127(7.2)

Hep C Positive$(9%) 268(15.6)
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$These variables were not available for SILCAAT trial and were therefore not included as covariates in Cox regression analysis. SD= Standard

deviation.

CD4= CD4+ T-cells/mm3, unless otherwise stated.
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