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Introduction

Combined antiretroviral therapy (CART) has dramatically reduced morbidity and mortality
associated with HIV infection[1-4]. cART restores the immune response against
opportunistic infections (Ols), but some patients experience an inflammatory reaction within
weeks or months after CART initiation[5, 6]. This immune reconstitution inflammatory
syndrome (IRIS), whose pathogenesis is not fully elucidated, can result in clinical worsening
of existing opportunistic infections after commencing cART (paradoxical IRIS) or in the
appearance soon after CART initiation of a new and previously unrecognised opportunistic
infections (unmasking IRIS)[7]. IRIS may be associated with significant morbidity, is a
diagnostic challenge and complicates clinical management[7].

IRIS has been described in patients with opportunistic infections and AIDS malignancies
caused by infections [8-17] as well as in patients with non-infectious conditions such as
rheumatoid arthritis and sarcoidosis, although with a different immunopathogenesis [18, 19].
Whereas there is a solid body of literature documenting reactions associated with immune
restoration for mycobacterial infections both in the HIV-negative[20] and the HIV-positive
population[21-24], our knowledge of IRIS for other conditions is mainly based upon case
reports of patients on CART. Most of these describe cases of paradoxical phenomena and
only few studies have reported on unmasking IRIS. Further, because case definitions have
not been implemented in large observational databases, it has been problematic to estimate
its magnitude.

The HIV-CAUSAL Collaboration has recently reported an increase in tuberculosis
incidence shortly after cCART initiation which was particularly marked in patients with CD4
counts below 50 cells/uL, a pattern strongly suggestive of unmasking IRIS[25]. This pattern
was not seen for Pneumocystis jirovecii pneumonia. Here we update and extend our study to
the effect of CART on AIDS-defining events suggested to be associated with IRIS in the
literature: tuberculosis, mycobacterium avium complex (MAC), cytomegalovirus (CMV)
retinitis, progressive multifocal leukoencephalopathy (PML), herpes simplex virus, Kaposi
Sarcoma, Non Hodgkin Lymphoma, cryptococcosis and candidiasis. For each of these
AIDS-defining events we explore whether changes in incidence after CART initiation are
compatible with unmasking IRIS.
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Study population

Outcomes

We used data from the HIV-CAUSAL collaboration, which includes HIV-positive
individuals from prospective cohorts in 6 European countries and the United States[25]. All
cohorts are based on routinely collected data in clinical practice within settings with
universal access to care. Initiation of CART was defined as the date on which an individual
initiated treatment with at least two nucleoside reverse transcriptase inhibitors plus either
one or more protease inhibitors, one nonnucleoside reverse transcriptase inhibitors, one
entry/fusion inhibitor, or one integrase inhibitor.

Analyses included individuals who were HIV-positive between 1996-2013 aged=18 years,
and had a CD4 count and an HIV-RNA measurement within 6 months of each other while
ART naive. Individuals’ follow-up started at baseline, defined as the date when all the
inclusion criteria were met, and ended at outcome diagnosis, death, 12 months after the most
recent laboratory measurement, or cohort-specific administrative censoring, whichever
occurred earlier. To prevent the misclassification of undiagnosed prevalent opportunistic
infections and AIDS malignancies as incident cases and thus minimise the inclusion of cases
of paradoxical IRIS our analyses excluded HIV-positive individuals who were not AIDS-
free during the baseline month.

We considered as primary outcomes all AIDS-events previously suggested to be associated
with IRIS. We included tuberculosis, CMV retinitis, cryptococcosis, PML and Kaposi
Sarcoma because these were the most common AIDS-defining events in a systematic review
of IRIS in observational studies[11]. We included MAC because its association with IRIS
was observed soon after antiretroviral therapy was introduced[21]. We included Non-
Hodgkin Lymphoma because rare manifestations of IRIS have been reported[10, 26]. We
included candidiasis and herpes simplex virus (often not considered in association with
IRIS) because a large cohort study of CART initiators in the United States[12] reported them
as the most common IRIS-related events.

The diagnostic criteria for the AIDS-defining events[27] were those routinely used in
clinical practice in each of the participating countries. Information on use of prophylaxis
drugs for these conditions is not collected by the HIV-CAUSAL Collaboration because
prophylaxis for these conditions is not widely implemented in most of the participating
cohorts.

For each outcome, our working definition for unmasking IRIS was a newly diagnosed and
non-previously detected AIDS-defining event in the first three months after starting CART.

Statistical methods

All analyses were conducted separately for each outcome. We computed incidence rates as
number of cases per 1000 person-years and estimated the hazard ratio of each outcome for i)
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CART versus no CART and ii) no cART versus <3 and =3 months since CART initiation. We
then estimated the cumulative incidence up to 3 months after CART initiation[28].

To estimate the hazard ratios we used a pooled logistic model for risk of the outcome at
month m+1 that included a time-varying indicator for ever use of CART through month m,
month of follow-up m (restricted cubic splines with 5 knots) and the following baseline
covariates: CD4 cell count (<50,50-99,100-199,200-349,350-499, or =500 cells/mm?3),
HIV-RNA level (<4,4-5 or >5 log10 copies/mL), sex, transmission group (heterosexual,
men who have sex with men, injecting drug users, or other/unknown), calendar year (1996—
1998,1999-2000,2001-2003, or 2004-2013), age (<35,35-50, or >50 years), geographical
origin (Western countries, sub-Saharan Africa, other, or unknown), time since HIV infection
diagnosis (<3 versus =3 months) and cohort.

Because CART is more likely to be initiated in individuals with a low CD4 count and a high
HIV-RNA level, estimates from the previous models have to be adjusted for these time-
dependent confounders. Because CD4 count and HIV-RNA are affected by prior treatment,
adding them as time-dependent covariates in the logistic regression model may introduce
bias[29]. Therefore we used inverse probability weighting to adjust for time-varying CD4
count and HIV-RNA. Formally, under the assumption that all time-varying predictors of
both cART and AIDS were included in the analyses, the weighted model estimates the
parameters of a marginal structural Cox model[30].

Each patient in the analysis received a time-dependent weight inversely proportional to the
probability of having its own observed history of cART initiation, as described
elsewhere[30]. To estimate each patient’s probability of cCART initiation in each month, we
fit a pooled logistic model that included the covariates listed above for the outcome model
plus the most recent measurement of the following time-dependent covariates: CD4 cell
count (restricted cubic splines with 5 knot), HIV-RNA level (<4, 4-5 or >5 log10 copies/
mL), AIDS (yes or no) and time since last laboratory measurement. Inverse probability
weights were also estimated to adjust for potential selection bias due to censoring by
infrequent measurement. Both the cART initiation and censoring weights were stabilized
and their product used to fit the weighted pooled logistic model. To avoid the influence of
outliers on the variance of the estimates, we truncated the weights at a maximum of 10
which affected <1% of the individuals. The estimated weights used in the analyses had a
mean of 1.01. Truncation did not materially change the hazard ratio estimates. We computed
conservative 95% confidence intervals for the log hazard ratio by using a variance estimator
that accounts for the estimation of the weights.

We performed several sensitivity analyses: i) we estimated the hazard ratio of no cART
versus time since CART initiation categories <4 and =4 montbhs, ii) in addition to censoring
follow-up at 12 months without a laboratory measurement, we censored at 18 and 24 months
after the last measurement, iii) the start of follow-up was delayed by 3 months to exclude
prevalent cases, iv) we lagged CD4 count and HIV-RNA level 14 days or 21 days to ensure
that CART initiation was predicted using prior measurements, v) we estimated inverse
probability weights for censoring by death (so that estimates can be interpreted as if all
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deaths could be prevented), and vi) we included patients who started cART during the first
month after baseline.

All analyses were conducted with SAS, version 9.3.

Our analysis included 96,562 eligible individuals who contributed 377,324 person-years
during a median [interquantile range (IQR)] follow-up of 31 [13, 65] months. Table 1 shows
their baseline characteristics: 78% were men and 70% started follow-up after 2000. The
median [IQR] CD4 cell count, HIV-RNA and age at baseline were 405 [263,570] cells/mm3,
4.4 [3.8,5.0] log10 copies/mL and 36 [30,43] years, respectively. Fifty-seven % of the
included patients initiated CART during follow-up; the median [IQR] CD4 cell count, HIV-
RNA and age at CART initiation were 279 [187,380] cells/mm3, 4.7 [4.0,5.2] logs
copies/mL and 38 (32,46) years, respectively.

The incidence rate (per 1000 person-years) ranged between 2.3 for tuberculosis and 0.3 for
CMV retinitis and PML. For all outcomes, incidence rates were lower for higher CD4 cell
count, younger age and lower HIV-RNA level at baseline (Figure 1). Appendix 1 shows the
number of cases and incidence rates for each outcome by baseline characteristics. The
hazard ratios (95% confidence intervals) for cART versus no cART were less than 1 for all
outcomes, and ranged between 0.13 (0.05-0.38) for cryptococcosis and 0.76 (0.58-1.00) for
herpes simplex infection. Appendix 2 shows the weighted and unweighted hazard ratio
estimates.

The median [IQR] CD4 cell count at event diagnosis was 291 [161,440] cells/mm3 for
tuberculosis, 34 [10,189] cells/mm3 for MAC, 38 [10,189] cells/mm3 for CMV retinitis, 185
[72,310] cells/mm3 for PML, 360 [199,535] cells/mm?3 for herpes simplex virus, 322
[186,457] cells/mm?3 for Kaposi Sarcoma, 318 [192,466] cellss/mm3 for Non Hodgkin
Lymphoma, 55 [19,149] cells/mms3 for cryptococcosis and 241 [100,399] cells/mms3 for
candidiasis.

Table 2 presents the hazard ratios of each outcome by time since initiation of CART.
Compared with non-cART initiation, the hazard ratios up to 3 months after cART initiation
were 1.21 (0.90-1.63) for tuberculosis, 2.61 (1.05-6.49) for MAC, 1.17 (0.34-4.08) for
CMV retinitis, 1.18 (0.62-2.26) for PML, 1.21 (0.83-1.75) for herpes simplex virus, 1.18
(0.87-1.58) for Kaposi Sarcoma, 1.56 (0.82—2.95) for Non Hodgkin Lymphoma, 1.11 (0.56-
2.18) for cryptococcosis and 0.77 (0.40-1.49) for candidiasis. The hazard ratios =3 months
since CART initiation compared to non-cART initiation ranged between 0.06 (0.02-0.19) for
cryptococcosis and 0.69 (0.51-0.92) for herpes simplex virus. The hazard ratio up to 3
months after CART initiation for any of the explored AIDS event compared to non-cART
initiation was 1.25 (1.05,1.48).

The hazard ratio estimates by time since CART initiation stratified by CD4 cell count, HIV-
RNA level, age and sex for events with more than 500 cases (tuberculosis, Kaposi Sarcoma,
Non Hodgkin Lymphoma, candidiasis and herpes simplex virus) are presented in
Appendices 3-7. The risk of tuberculosis up to 3 months after CART initiation was 1.77
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(0.78,4.00) in patients with baseline CD4 count <50 cells/mm3, 2.10 (1.07,4.11) in patients
with age>50 years and 1.21 (0.84,1.74) in males.

The hazard ratio estimates did not materially change in sensitivity analyses (Appendix 7).
The cumulative incidence (95% confidence intervals) at 3 months following cART initiation
ranged between 0.17% (0.14%- 0.20%) for tuberculosis and 0.02% (0.01%- 0.04%) for
CMV retinitis. The cumulative incidence for any of the outcomes at 2 months following
CART initiation was 0.67% (0.60-0.74%).

Discussion

Our study suggests that cART initiation reduces the overall incidence of tuberculosis, MAC,
CMV retinitis, PML, Herpes Simplex virus, Kaposi Sarcoma, Non Hodgkin Lymphoma,
cryptococcosis and candidiasis. In spite of this net overall reduction, there was evidence of
an increased risk of MAC up to 3 months after cART initiation. The 3-month risk was also
slightly elevated for tuberculosis, CMV retinitis, Herpes Simplex virus, Kaposi Sarcoma and
Non Hodgkin Lymphoma, but the 95% confidence intervals were wide. The epidemiological
patterns observed for MAC and TB are consistent with a relevant proportion of unmasking
IRIS among the diagnosis; for the other conditions the evidence is less compelling. For
candidiasis the evidence did not support unmasking IRIS.

Our results build on previous findings reported by the HIV-CAUSAL Collaboration with
follow-up through 2007. We now report a lower incidence of TB (2.3 versus 3.2 cases per
1000 person-years) and a lower increase in TB incidence soon after CART initiation (21%
versus 36%). Since median CD4 cell count at TB diagnosis has not increased over time
(results not shown), these changes might be explained by a combination of random
variability, temporal trends in TB incidence, and with enhanced pre-cART screening due to
increased awareness of TB-related IRIS.

Although IRIS has been most often reported for opportunistic infections, IRIS associated
with malignancies has also been described[9, 10]. Like previous studies[31, 32], we found
small increases in risk of Non Hodgkin Lymphoma and Kaposi Sarcoma up to 3 months of
CART initiation, but the 95% confidence intervals were wide. Given that the development of
these cancers should be preceded by exposure to causative agents, the increased incidence
for malignancies up to 3 months after CART initiation is consistent with unmasking IRIS
leading to increased clinical symptoms and thus diagnostic steps in the case of prevalent
subclinical cancers.

We also found that the risk at 3 months of cART initiation for any of the events was <0.7%.
This risk is much lower than that reported in a meta-analysis (between 38% for CMV
retinitis and 6% for Kaposi Sarcoma)[11] and in the HOPS cohort (between 23% for
candidiasis and 0.5% for PML)[12]. Because these previous studies were not restricted to
AIDS-free patients, their risk estimates encompass both paradoxical IRIS and unmasking
IRIS. In fact, the risk of unmasking IRIS may be even lower because our study cannot
distinguish cases of unmasking IRIS from new cases unrelated to IRIS. Further
ascertainment bias may account for some of the cases recorded early after cART initiation,
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as these might have been previously undiagnosed cases due to more intensive clinical
screening in newly treated patients. However, the fact that we found no significant initial
increase in risk despite this potential bias strengthens our conclusions that unmasking IRIS
for the explored events is not common after CART initiation in patients starting CART in
recent times in the European and North American setting.

Our study had several limitations. First, like all observational studies the validity of our
estimates relies on the assumption of no unmeasured confounding. Although we adjusted
our models for CD4 count and HIV-RNA levels, the most important factors used by
clinicians to decide whether to start CART, we cannot exclude the possibility that other
unmeasured variables related to cART initiation could have also played a role. Second, we
assumed that patients remained on therapy once it was initiated. If the diagnoses of the
examined AIDS-defining events were largely occurring in individuals who had stopped
CART or had poor adherence, then we might have underestimated the effect of CART
initiation on the risk of the explored events. On the other hand, this bias is unlikely to have
affected our conclusions on the trends in incidence up to 3 months after CART initiation.
Finally, given the small number of events occurring during the first months of cART for
some of the outcome events, we could not yet explore whether the effect of cART differed
by patients characteristics that may be associated with development of IRIS. This is
particularly important for baseline CD4 count[11, 25] because unmasking IRIS is mainly
observed in patients with very low CD4 counts, who were a minority in our study
population.

In summary, this study suggests that, with the exception of mycobacterial infections,
unmasking IRIS is not common after cART initiation in AIDS-free patients in Europe and
the United States. In order to make an early diagnosis and provide adequate treatment,
clinicians should rule out MAC and TB meticulously in patients at risk before starting CART
and monitor closely for these Ols during the early phases of treatment.
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Appendix 2. Hazard ratios of AIDS-defining events for CART initiation

versus no cART from unweighted and inverse probability weighted models,
HIV-CAUSAL Collaboration 1996-2013

Unweighted models —
baseline covariates

Unweighted models —
baseline covariates and
time-varying covariates

Weighted models —
baseline covariates

Tuberculosis

MAC

CMV Retinitis

PML

Herpes Simplex Infection
Kaposi Sarcoma

Non Hodgkin Lymphoma
Cryptococcosis

Candidiasis

0.77 (0.65,0.91)
1.12 (0.75,1.69)
0.86 (0.52,1.42)
1.04 (0.63,1.72)
0.97 (0.78,1.19)
0.53 (0.44,0.64)
0.88 (0.69,1.11)
0.46 (0.30,0.70)
0.43 (0.34,0.54)

0.95 (0.80,1.12)
1.25 (0.84,1.86)
0.95 (0.58,1.54)
1.03 (0.63,1.67)
1.09 (0.88,1.34)
0.84(0.70,1.02)
0.94 (0.74,1.20)
0.57 (0.38,0.87)
0.73 (0.58,0.90)

0.48 (0.36,0.64)
051 (0.27,0.95)
0.24 (0.09,0.66)
0.41 (0.15,1.09)
0.76 (0.58,1.00)
0.22 (0.15,0.32)
0.51 (0.36,0.73)
0.15 (0.05,0.42)
0.18 (0.12,0.26)

CART Combined antiretroviral therapy; CMV cytomegalovirus; MAC Mycobacterium avium complex; PML Progressive
multifocal leukoencephalopathy.

Appendix 3. Hazard ratios of tuberculosis by time since initiation of
combined antiretroviral therapy and baseline characteristics, HIV-CAUSAL
Collaboration 1996-2013

No cART Time since cART initiation, <3 Time since cART initiation, >3
initiation months months
Baseline characteristics Ca’fles, HR Cases, N HR Cases, N HR
CD4 count, cells/mm3
<50 16 1 24 1.77 (0.78-4.00) 47 0.61 (0.24-1.56)
50 — 100 21 1 14 0.94 (0.42-2.12) 29 0.38 (0.21-0.63)
100 - 200 44 1 17 0.77 (0.41-1.43) 7 0.37 (0.21-0.63)
200 - 350 107 1 26 0.92 (0.51-1.67) 106 0.28 (0.15-0.53)
=350 234 1 16 1.06 (0.49-2.28) 120 0.43 (0.29-0.63)
HIV-RNA, log10 copies/mL
<4 113 1 14 1.56 (0.73-3.33) 58 0.45 (0.25-0.81)
4-5 203 1 34 1.25 (0.78-2.01) 177 0.40 (0.27-0.58)
>5 106 1 49 0.96 (0.63-1.47) 144 0.29 (0.16-0.55)
Age, years
<35 188 1 38 1.2 (0.73-1.98) 157 0.36 (0.24-0.55)
35-50 180 1 37 0.9 (0.58-1.40) 172 0.35 (0.21-0.57)
250 54 1 22 2.1(1.07-4.11) 50 0.38 (0.16-0.90)
Sex
Male 288 1 70 1.21 (0.84-1.74) 259 0.31 (0.21-0.47)
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No cART Time since cART initiation, <3 Time since cART initiation, >3

initiation months months
Baseline characteristics Ca’fles, HR Cases, N HR Cases, N HR
Female 133 1 27 1.12 (0.67-1.88) 120 0.44 (0.29-0.67)

Appendix 4. Hazard ratios of Kaposi Sarcoma by time since initiation of
combined antiretroviral therapy and baseline characteristics, HIV-CAUSAL
Collaboration 1996-2013

No cART Time since cART initiation, <3 Time since cART initiation, >3

initiation months months
Baseline characteristics Ca'fles, HR Cases, N HR Cases, N HR
CD4 count, cells/mm3
<50 21 1 15 0.92 (0.46-1.82) 28 0.24 (0.09-0.65)
50 - 100 13 1 8 0.67 (0.24-1.87) 17 0.12 (0.04-0.39)
100 — 200 30 1 12 0.62 (0.31-1.22) 23 0.05 (0.01-0.19)
200 - 350 81 1 16 0.73 (0.41-1.32) 73 0.16 (0.09-0.29)
2350 259 1 44 1.76 (1.13-2.74) 108 0.19 (0.12-0.29)
HIV-RNA, log10 copies/mL
<4 59 1 13 1.56 (0.73-3.33) 39 0.31 (0.15-0.64)
4-5 192 1 43 1.25(0.78-2.01) 115 0.13 (0.07-0.24)
>5 153 1 39 0.96 (0.63-1.47) 95 0.15 (0.09-0.24)
Age, years
<35 151 1 34 1.2 (0.73-1.98) 77 0.06 (0.03-0.1.2)
35-50 198 1 49 0.9 (0.58-1.40) 117 0.19 (0.11-0.33)
=50 55 1 12 2.1(1.07-4.11) 55 0.32 (0.15-0.69)
Sex
Male 392 1 89 1.21 (0.84-1.74) 226 0.14 (0.10-0.21)
Female 12 1 6 1.12 (0.67-1.88) 23 0.12 (0.02-0.71)

Appendix 5. Hazard ratios of Non Hodgkin Lymphoma by time since
initiation of combined antiretroviral therapy and baseline characteristics,
HIV-CAUSAL Collaboration 1996-2013

Time since CART initiation, Time since cART initiation,

No cART initiation mo<n3ths >3 months
Baseline characteristics Cases, N HR Cases, N HR Cases, N HR
CD4 count, cells/mm3
<50 9 1 3 0.59 (0.25-1.40) 16 0.18 (0.09-0.35)
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Time since cART initiation,

Time since cART initiation,

No cART initiation m0<n3ths >3 months
Baseline characteristics Cases, N HR Cases, N HR Cases, N HR
50 - 100 9 1 2 0.33 (0.06-1.71) 20 0.08 (0.02-0.29)
100 - 200 15 1 6 0.16 (0.05-0.55) 48 0.15 (0.05-0.44)
200 - 350 40 1 12 1.33(0.34-5.13) 65 0.11 (0.05-0.25)
2350 125 1 15 1.52 (0.79-2.93) 103 0.37 (0.23-0.59)
HIV-RNA, log10 copies/mL
<4 54 4 0.63 (0.16-22.43) 35 0.49 (0.24-0.99)
4-5 98 1 18 1.20 (0.4-3.52) 108 0.11 (0.06-0.19)
>5 46 1 16 0.44 (0.26-0.74) 109 0.14 (0.09-0.22)
Age, years
<35 68 1 9 0.26 (0.12-0.58) 63 0.12 (0.06-0.23)
35-50 100 1 26 1.24 (0.52-2.95) 116 0.12 (0.07-0.20)
250 30 1 3 0.44 (0.15-1.32) 73 0.22 (0.09-0.56)
Sex
Male 163 1 35 0.89 (0.40-1.98) 229 0.13 (0.08-0.21)
Female 35 1 2 0.46 (0.18-1.17) 3 0.13 (0.06-0.26)

Appendix 6. Hazard ratios of Candidiasis by time since initiation of

combined antiretroviral therapy and baseline characteristics, HIV-CAUSAL
Collaboration 1996-2013

Time since cART initiation,

Time since cART initiation,

No cART initiation mo<n%chs >3 months
Baseline characteristics Caﬁes, HR Cases, N HR Cases, N HR
CD4 count, cells/mm3
<50 20 1 11 0.59 (0.25-1.40) 29 0.18 (0.09-0.35)
50 - 100 20 1 3 0.33 (0.06-1.71) 20 0.08 (0.02-0.29)
100 — 200 26 1 3 0.16 (0.05-0.55) 1 0.15 (0.05-0.04)
200 - 350 53 1 9 1.33(0.34-5.13) 47 0.11 (0.05-0.25)
2350 156 1 10 0.62 (0.22-1.73) 87 0.17 (0.11-0.29)
HIV-RNA, log10 copies/mL
<4 47 1 3 0.63 (0.16-2.43) 32 0.49 (0.24-0.99)
4-5 129 1 12 1.20 (0.41-3.52) 93 0.11 (0.06-0.19)
>5 99 1 21 0.44 (0.26-0.74) 99 0.14 (0.09-0.22)
Age, years
<35 111 1 8 0.26 (0.12-0.58) 101 0.12 (0.06-0.23)
35-50 137 1 24 1.24 (0.52-2.95) 80 0.12 (0.07-0.20)
250 27 1 4 0.44 (0.15-1.32) 43 0.22 (0.09-0.56)
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Time since cART initiation,

No cART initiation <3 Time since CART initiation,

months >3 months
Baseline characteristics Ca’fles, HR Cases, N HR Cases, N HR
Sex
Male 205 1 27 0.89 (0.40-1.98) 162 0.13 (0.08-0.21)
Female 70 1 9 0.46 (0.18-1.17) 62 0.13 (0.06-0.26)

Appendix 7. Hazard ratios of Herpes Simplex Virus by time since initiation
of combined antiretroviral therapy and baseline characteristics, HIV-
CAUSAL Collaboration 1996-2013

No cART initiation Time since cART initiation, Time since cART initiation,

m:r?ths 23 months
Baseline characteristics Ca’f‘es, HR Cases, N HR Cases, N HR
CD4 count, cells/mm3
<100 23 1 13 1.02 (0.49-2.13) 71 0.38 (0.19-0.78)
100 — 200 15 1 4 0.58 (0.19-1.77) 48 1.02 (0.39-2.64)
200 - 350 i 1 6 0.90 (0.35-2.31) 77 0.98 (0.56-1.71)
2350 175 1 19 1.43 (0.84-2.43) 128 0.67 (0.46-0.98)
HIV-RNA, log10 copies/mL
<4 92 1 10 1.60 (0.75-3.40) 69 0.74 (0.44-1.24)
4-5 109 1 15 1.11 (0.60-2.04) 142 0.74 (0.49-1.11)
>5 53 1 17 0.97 (0.55-1.73) 113 0.59 (0.29-1.18)
Age, years
<35 91 1 13 1.04 (0.53-2.01) 87 0.56 (0.33-0.95)
35-50 119 1 22 1.58 (0.96-2.59) 181 0.82 (0.55-1.23)
>50 44 1 7 0.65 (0.26-1.66) 56 0.56 (0.27-1.16)
Sex
Male 216 1 36 1.28 (0.85-1.92) 276 0.68 (0.49-0.93)
Female 38 1 6 0.79 (0.31-2.00) 45 0.70 (0.32-1.57)

Appendix 8. Sensitivity analyses. Hazard ratios (95% confidence intervals)
for combined antiretroviral therapy initiation versus time since cCART
initiation <3 months, HIV-CAUSAL Collaboration 1996-2013
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Barcelona-1dibaps, Universitat de Barcelona). Field coordinator: A. Gallois (CEEISCAT).
Steering committee: J. Casabona, A. Gallois, A. Esteve (CEEISCAT), Jose M. Mird
(Hospital Clinic de Barcelona-Idibaps, Universitat de Barcelona), D. Podzamczer (Hospital
de Bellvitge de Barcelona),J. Murillas (Hospital Son Espases). Scientific committee: JM
Gatell, C. Manzardo (Hospital Clinic-Idibaps, Universitat de Barcelona), C. Tural, B. Clotet
(Hospital Universitari Germans Trias i Pujol, Universitat Auténoma de Barcelona), E. Ferrer
(Hospital de Bellvitge), M. Riera (Hospital Son Espases), F. Segura, G. Navarro
(Corporacién Sanitaria Universitaria Parc Tauli, Universitad Auténoma de Barcelona), L.
Force (Hospital de Matard), J. Vilar6 (Hospital General de Vic), A. Masabeu (Hospital de
Palamos), |. Garcia (Hospital General d’Hospitalet), M.Guadarrama (Hospital Alt Penedes
de Vilafranca), C. Cifuentes (Hospital Son Llatzer), D. Dalmau, A. Jaen (Hospital
Universitari Mitua de Terrassa), C. Agusti (CEEISCAT). Data Management and statistical
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analysis: A. Esteve, A. Montoliu (CEEISCAT), I. Pérez (Hospital Clinic- Idibaps,
Universitat de Barcelona). Technical support: I. Pérez (Hospital Clinic de Barcelona-
Idibaps, Universitat de Barcelona), Freyra Gargoulas (Hospital Son Espases and Hospital
Son Llatzer). Clinicians involved: JL Blanco, F. Garcia-Alcaide, E. Martinez, J. Mallolas,
M. Lépez-Dieguez, JF Garcia-Goez, (Hospital Clinic- Idibaps, Universitat de Barcelona), G.
Sirera, J. Romeu, A. Jou. E. Negredo, C. Miranda, MC Capitan (Hospital Universitari
Germans Trias i Pujol, Universitat Autonoma de Barcelona), M. Saumoy, A. Imaz, JM
Tiraboschi, O. Murillo, F. Bolao, C. Pefia, C. Cabellos, M Masd, A. Vila (Hospital
Universitari de Bellvitge), M. Sala, M. Cervantes, M2 Jose Amengual, M. Navarro, E Penelo
(Corporacién Sanitaria Universitaria Parc Tauli, Universitad Autonoma de Barcelona), P.
Barrufet, G. Bejarano ( Hospital de Matard, Barcelona ), J. Molina, M. Guadarrama, M.
Alvaro, J. Mercadal (Hospital Alt Penedes de Vilafranca). Civil society representatives:
Juanse Fernandez (Comité ler de Desembre), Jesus E. Ospina (RedVIH).

CoRIS/CoRIS-MD: Steering committee: J Berenguer, J del Amo, F Garcia, F Gutiérrez, P
Labarga, S Moreno, MA Mufioz. Field work, data management, and statistical analyses: AM
Caro-Murillo, P Sobrino, I Jarrin. Participating centres: Hospital Universitario de Canarias,
Santa Cruz de Tenerife (JL Gomez Sirvent, P Rodriguez, MR Alemén, MM Alonso, AM
Lopez, MI Hernandez), Hospital Carlos I11, Madrid (V Soriano, P Labarga, P Barreiro, J
Medrano, P Rivas, D Herrero, F Blanco, ME Vispo, L Martin, G Ramirez, M de Diego),
Hospital Doce de Octubre, Madrid (R Rubio, F Pulido, VV Moreno, C Cepeda, RI Hervas),
Hospital Donostia, San Sebastian (JA Iribarren, J Arrizabalaga, MJ Aramburu, X Camino, F
Rodriguez-Arrondo, MA von Wichmann, L Pascual, MA Goenaga), Hospital General
Universitario de Elche (F Gutiérrez, M Masia, JM Ramos, S Padilla, V Sanchez-Hellin, E
Bernal, C Escolano, F Montolio, Y Peral), Hospital Gregorio Marafién, Madrid (J
Berenguer, JC Lopez, P Miralles, J Cosin, M Sanchez, | Gutiérrez, M Ramirez, B Padilla),
Hospital Universitari de Tarragona Joan XXIII (F Vidal, M Sanjuan, J Peraire, S Veloso, C
Viladés, M Lépez-Dupla, M Olona, M Vargas), Hospital La Fe, Valencia (JL Aldeguer, M
Blanes, J Lacruz, M Salavert, M Montero, S Cuéllar), Hospital de la Princesa, Madrid (I de
los Santos, J Sanz), Hospital San Pedro, Logrofio (JA Oteo, JR Blanco, V Ibarra, L Metola,
M Sanz, L Pérez-Martinez), Hospital de Navarra, Pamplona (J Sola, J Uriz, J Castiello, J
Reparaz, MJ Arriaza, C Irigoyen), Hospital Ramén y Cajal, Madrid (S Moreno, A Antela,
JL Casado, F Dronda, A Moreno, MJ Pérez, D Lopez, C Gutiérrez, B Hernadndez, M
Pumares, P Marti, L Garcia, C Page), Hospital San Cecilio, Granada (F Garcia, J Hernandez,
A Pefia, L Mufioz, J Parra), Hospital Universitario Virgen del Rocio, Sevilla (P Viciana, M
Leal, LF Lopez-Cortés, M Trastoy, R Mata).

Veterans Aging Cohort Study-Virtual Cohort: Principal investigator and co-principal
investigator: AC Justice, DA Fiellin. Participating VA centers: Atlanta, GA (D. Rimland, C
Jones-Taylor), Baltimore, MD (KA Oursler, R Titanji), Bronx, NY (S Brown, S Garrison),
Houston, TX (M Rodriguez-Barradas, N Masozera), Los Angeles, CA (M Goetz, D Leaf),
Manhattan-Brooklyn, NY (M Simberkoff, D Blumenthal, J Leung), Pittsburgh, PA (A Butt,
E Hoffman), and Washington, DC (C Gibert, R Peck). Core Faculty: K Mattocks (Deputy
Director), S Braithwaite, C Brandt, K Bryant, R Cook, J Conigliaro, K Crothers, J Chang, S
Crystal, N Day, J Erdos, M Freiberg, M Kozal, N Gandhi, M Gaziano, M Gerschenson, B
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Good, A Gordon, JL Goulet, MA Hernan, K Kraemer, J Lim, S Maisto, P Miller, L Mole, P
O’Connor, R Papas, JM Robins, C Rinaldo, M Roberts, J Samet, B Tierney, J Whittle.

UK Register of HIV Seroconverters: Steering Committee: A Phillips (Chair), University
College London (UCL), London; A Babiker, MRC CTU, London; R Brettle, The Lothian
University Hospitals NHS Trust, Edinburgh; J Darbyshire, MRC CTU, London; V Delpech,
Health Protection Agency, London; P Easterbrook, King’s College Hospital, London; S
Fidler, St Mary’s Hospital, London; M Fisher, Brighton & Sussex University Hospitals NHS
Trust, Brighton; R Gilson, West London Centre for Sexual Health, London; D Goldberg,
Health Protection Scotland, Glasgow; D Hawkins, Chelsea & Westminster NHS Trust,
London; H Jaffe, University of Oxford, Oxford; A Johnson, UCL, London; M Johnson,
UCL and Royal Free NHS Trust, London; K McLean, West London Centre for Sexual
Health, London; D Pillay, UCL, London. Central co-ordination: Kholoud Porter (P1), Adam
Cursley, Fiona Ewings, Keith Fairbrother, Louisa Gnatiuc, Sara Lodi, Brendan Murphy.
Clinical centres and collaborators: G Douglas, Aberdeen City Hospital, Aberdeen; N
Kennedy, Monklands Hospital, Airdrie; J Pritchard, Ashford Hospital, Ashford; U Andrady,
Ysbyty Gwynedd, Bangor; N Rajda, North Hampshire Hospital, Basingstoke; R Maw, S
McKernan, Royal Victoria Hospital, Belfast; S Drake, G Gilleran, D White, Birmingham
Heartlands Hospital, Birmingham; J Ross, Whittall Street Clinic, Birmingham; S Toomer,
Blackpool Victoria Hospital, Blackpool; R Hewart, Royal Bolton Hospital, Bolton; H
Wilding, R Woodward, Royal Bournemouth Hospital, Bournemouth; G Dean, L Heald,
Royal Sussex County Hospital, Brighton; P Horner, Bristol Royal Infirmary, Bristol; S
Glover, Southmead Hospital, Bristol; D Bansaal, Queens Hospital, Burton-upon-Trent; S
Eduards, West Suffolk Hospital, Bury St Edmunds; C Carne, Addenbrooke's Hospital,
Cambridge; M Browing, R Das, Cardiff Royal Infirmary, Cardiff; B Stanley, North Cumbria
Acute Hospitals NHS Trust, Carlisle; S Estreich, A Magdy, St Helier Hospital, Carshalton;
C O’Mahony, Countess of Chester Hospital, Chester; P Fraser, Chesterfield & North
Derbyshire Royal Hospital, Chesterfield; B Hayman, St Richard's Hospital, Chichester; SPR
Jebakumar, Essex County Hospital, Colchester; U Joshi, Castle Hill Hospital, Cottingham; S
Ralph, Bishop Auckland General Hospital, County Durham; A Wade, Coventry &
Warwickshire Hospital, Coventry; R Mette, Mayday University Hospital, Croydon; J Lalik,
Doncaster Royal Infirmary, Doncaster; H Summerfield, Weymouth Community Hospital,
Dorset; A El-Dalil, Guest Hospital, Dudley; A J France, Dundee Royal Infirmary, Dundee;
C White, University Hospital of North Durham, Durham; R Robertson, Muirhouse Medical
Group, Edinburgh; S Gordon, S McMillan, S Morris, Royal Infirmary of Edinburgh,
Edinburgh; C Lean, S Morris, Western General Hospital, Edinburgh; K Vithayathil,
Leatherhead Hospital, Epsom; L McLean, A Winter, Gartnavel General Hospital & Glasgow
Royal Infirmary, Glasgow; D Gale, S Jacobs, Gloucestershire Royal Hospital, Gloucester;
Salford Hope Hospital, Greater Manchester; Farnham Road Hospital, Guildford; S Tayal,
Hartlepool University Hospital, Hartlepool; L Short, Huddersfield Royal Infirmary,
Huddersfield; Ayrshire Central Hospital, Irvine; M Roberts, S Green, Kidderminster General
Hospital, Kidderminster; G Williams, Crosshouse Hospital, Kilmarnock; K Sivakumar, The
Queen Elizabeth Hospital, King's Lynn; D N Bhattacharyya, Victoria Hospital, Kirkaldy; E
Monteiro, Leeds General Infirmary, Leeds; J Minton, St James Hospital, Leeds; J Dhar,
Leicester Royal Infirmary, Leicester; F Nye, Royal Liverpool University Hospital,
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Liverpool; CB DeSouza, A Isaksen, Barts & The London NHS Trust, London; L McDonald,
Central Middlesex Hospital, London; K McLean, Charing Cross Hospital, London; A
Franca, D Hawkins, Chelsea & Westminster Hospital, London; L William, Ealing Hospital,
London; I Jendrulek, B Peters, Guy’s & St Thomas NHS Trust, London; S Shaunak,
Hammersmith Hospital, London; S EI-Gadi, Homerton Hospital, London; PJ Easterbrook,
King's College Hospital, London; C Mazhude, Lewisham University Hospital, London; R
Gilson, R Johnstone, Mortimer Market Centre, London; A Fakoya, Newham General
Hospital, London; J Mchale, A Waters, North Middlesex Hospital, London; S Kegg, S
Mitchell, Queen Elizabeth Hospital Woolwich, London; P Byrne, M Johnson, Royal Free
Hospital, London; P Rice, St George’s Hospital, London; S Fidler, SA Mullaney, St Mary's
Hospital, London; S McCormack, Victoria Sexual Health Clinic, London; D David, West
Middlesex University Hospital, London; R Melville, Whipps Cross Hospital, London; K
Phillip, Whittington Hospital, London; T Balachandran, Luton & Dunstable Hospital, Luton;
S Mabey-Puttock, A Sukthankar, Manchester Royal Infirmary, Manchester; C Murphy, E
Wilkins, North Manchester General Hospital, Manchester; S Ahmad, Withington Hospital,
Manchester; S Tayal, James Cook Hospital, Middlesbrough; J Haynes, Milton Keynes
General Hospital, Milton Keynes; E Evans, E Ong, Newcastle General Hospital, Newcastle;
R Das, Royal Gwent Hospital, Newport; R Grey, J Meaden, Norfolk & Norwich University
Hospital, Norwich; C Bignell, City Hospital, Nottingham; D Loay, K Peacock, George Eliot
Hospital, Nunneaton; MR Girgis, Royal Oldham Hospital, Oldham; B Morgan, Radcliffe
Infirmary, Oxford; A Palfreeman, Peterborough District Hospital, Peterborough; J Wilcox,
Freedom Fields Hospital, Plymouth; J Tobin, L Tucker, St Mary's Hospital, Portsmouth;
AM Saeed, Royal Preston Hospital, Preston; F Chen, Royal Berkshire Hospital, Reading; A
Deheragada, East Surrey Hospital, Redhill; O Williams, Glan Clwyd District General, Rhyl;
H Lacey, Baillie Street Health Centre, Rochdale; S Herman, D Kinghorn, Royal Hallamshire
Hospital, Sheffield; S VV Devendra, J Wither, Royal Shrewsbury Hospital, Shrewsbury; S
Dawson, Upton Hospital, Slough; D Rowen, Royal South Hampshire Hospital,
Southampton; J Harvey, Stirling Royal Infirmary, Stirling; E Wilkins, Stepping Hill
Hospital, Stockport; A Bridgwood, G Singh, North Staffordshire Hospital, Stoke-on-Trent;
M Chauhan, Sunderland Royal Hospital, Sunderland; D Kellock, S Young, King’s Mill
Centre, Sutton-in-Ashfield; S Dannino, Y Kathir, Singleton Hospital, Swansea; G Rooney,
The Great Western Hospital, Swindon; J Currie, M. Fitzgerald, Taunton & Somerset
Hospital, Taunton; S Devendra, Princess Royal Hospital, Telford; F Keane, Royal Cornwall
Hospital, Truro; G Booth, T Green, Clayton Hospital, Wakefield; J Arumainayyagam, S
Chandramani, Manor Hospital, Walsall; S Rajamanoharan, T Robinson, Watford General
Hospital, Watford; E Curless, Royal Albert Edward Infirmary, Wigan; R Gokhale, Arrowe
Park Hospital, Wirral; A Tarig, New Cross Hospital, Wolverhampton; M Roberts, Worcester
Royal Infirmary, Worcester; O Williams, Maelor Hospital, Wrexham; G Luzzi, Wycombe
General Hospital, Wycombe; M FitzGerald, Yeovil District Hospital, Yeovil; | Fairley, F
Wallis, Monkgate Health Centre, York Hospital NHS Trust, York. Laboratories: E Smit,
HPA Birmingham; F Ward, St Bartholomew's and the Royal London NHS Trust

PRIMO: JM Molina, B Loze (St Louis - Paris), P Morlat, M Bonarek, F Bonnet, C Nouts, |
Louis (St André - Bordeaux), F Raffi, V Reliquet, F Sauser, C Biron, O Mounoury, H Hue,
D Brosseau (Hotel Dieu - Nantes), JF Delfraissy, C Goujard, J Ghosn, MT Rannou (Bicétre
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— Le Kremlin Bicétre), JF Bergmann, E Badsi, A Rami, M Diemer, MParrinello
(Lariboisiére - Paris), PM Girard, D Samanon-Bollens, P Campa, M Tourneur, N
Desplanques (St Antoine - Paris), JM Livrozet, F Jeanblanc, P Chiarello, D Makhloufi (E
Herriot - Lyon), AP Blanc, T Allégre (CHG - Aix en Provence), J Reynes, V Baillat, V
Lemoing, C Merle de Boever, C Tramoni (Gui de Chauliac - Montpellier), A Cabié, G
Sobesky, S Abel, V Beaujolais (CHU - Fort de France), G Pialoux, L Slama, C
Chakvetadze, V Berrebi (Tenon - Paris), P Yeni, E Bouvet, | Fournier, J Gerbe (Bichat -
Paris), C Trepo, K Koffi, C Augustin-Normand, P Miailhes, V Thoirain, C Brochier (Hotel
Dieu - Lyon), R Thomas, F Souala, M Ratajczak (Pontchaillou - Rennes), J Beytoux, C
Jacomet, F Gourdon (G Montpied - Clermont-Ferrand), E Rouveix, S Morelon, C Dupont, C
Olivier (A Paré - Boulogne), O Lortholary, B Dupont, JP Viard, A Maignan (Necker -
Paris), JM Ragnaud, | Raymond (Pellegrin - Bordeaux), C Leport, C Jadand, C Jestin, P
Longuet, S Boucherit (Bichat - Paris), D Sereni, C Lascoux, F Prevoteau (St Louis - Paris),
A Sobel, Y Levy, JD Leliévre, AS Lascaux, S Dominguez, C Dumont (H Mondor - Créteil),
H Aumaitre, B Delmas, M Saada, M Medus (St Jean - Perpignan), L Guillevin, D Salmon, T
Tahi (Cochin - Paris), Y Yazdanpanah, S Pavel, MC Marien (CH Dron - Tourcoing), B
Drenou, G Beck-Wirth, C Beck, M Benomar (E Muller - Mulhouse), C Katlama, R Tubiana,
H Ait Mohand, A Chermak, S Ben Abdallah (Pitié-Salpétriére - Paris), M Bentata, F Touam,
(Avicenne - Bobigny), B Hoen, C Drobacheff, A Folzer (St Jacques - Besangon), P Massip,
M Obadia, L Prudhomme, E Bonnet, F Balzarin (Purpan - Toulouse), E Pichard, IM
Chennebault, P Fialaire, J Loison (CHR - Angers), P Galanaud, F Boué, D Bornarel (Béclére
- Clamart), R Verdon, C Bazin, M Six, P Ferret (CHR Céte de Nacre - Caen), L Weiss, D
Batisse, G Gonzales-Canali, D Tisne-Dessus (HEGP - Paris), A Devidas, P Chevojon, |
Turpault (Corbeil Essonnes), A Lafeuillade, A Cheret, G Philip (Chalucet - Toulon), P
Morel, J Timsit (St Louis - Paris), S Herson, N Amirat, A Simon, C Brancion (Pitié-
Salpétriére - Paris), J Cabane, O Picard, J Tredup, N Desplanques (St Antoine - Paris), A
Stein, | Ravault (La Conception - Marseille), C Chavanet, M Buisson, S Treuvetot (Bocage -
Dijon), P Choutet, P Nau, F Bastides (Bretonneau - Tours), T May, L Boyer, S Wassoumbou
(CHU - Nancy), E Oksenhendeler, L Gérard (St Louis - Paris), L Bernard, P De Truchis, H
Berthé (R Poincaré - Garches), Y Domart, D Merrien (CH - Compiéegne), A Greder Belan,
(A Mignot - Le Chesnay), M Gayraud, L Bodard, A Meudec (IMM Jourdan - Paris), C
Beuscart, C Daniel, E Pape (La Beauchée - St Brieuc), P Vinceneux, AM Simonpoli, A
Zeng (L Mourier - Colombes), L Fournier (M Jacquet - Melun), JG Fuzibet, C Sohn, E
Rosenthal, M Quaranta (L’Archet - Nice), P Dellamonica, S Chaillou, M Sabah (L’Archet -
Nice), B Audhuy, A Schieber (L Pasteur - Colmar), P Moreau, M Niault, O Vaillant
(Bretagne Sud - Lorient), G Huchon, A Compagnucci (Hotel-Dieu - Paris), | De Lacroix
Szmania, L Richier (Intercommunal - Créteil), | Lamaury (Abymes - Pointe a Pitre), F Saint-
Dizier, D Garipuy (Ducuing — Toulouse), JA Gastaut, MP Drogoul, | Poizot Martin, G Fabre
(St Marguerite — Marseille), G Lambert de Cursay, B Abraham, C Perino (CH - Brives), P
Lagarde, F David (CH - Lagny), J Roche-Sicot, JL Saraux, A Leprétre (S Veil - Eaubonne),
B Fampin, A Uludag, AS Morin (Beaujon — Clichy), O Bletry, D Zucman (Foch - Suresnes),
A Regnier (CH - Vichy), JJ Girard (CH - Loches), DT Quinsat, L Heripret (CH - Antibes), F
Grihon (Haute Vallée de I’Oise - Noyon), D Houlbert (CH - Alencon), M Ruel, K Chemlal
(CH - Nanterre), F Caron, Y Debab (C Nicolle - Rouen), F Tremollieres, V Perronne (F
Quesnay - Mantes La Jolie), G Lepeu, B Slama (H Duffaut - Avignon), P Perré (Les
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Oudairies - La Roche sur Yon), C Miodovski (Paris), G Guermonprez, A Dulioust (CMC
Bligny - Briis s/Forges), P Boudon, D Malbec (R Ballanger - Aulnay s/bois), O Patey, C
Semaille (CH - Villeneuve St Georges), J Deville, G Remy, | Béguinot (CH - Reims).

SEROCO: Hopital Antoine Beclere, Clamart (P Galanaud, F Boue, V Chambrin, C Pignon,
GA Estocq, A Levy), Hopital de Bicetre, Le Kremlin Bicetre (JF Delfraissy, C Goujard, M
Duracinsky, P Le Bras, MS Ngussan, D Peretti, N Medintzeff, T Lambert, O Segeral, P
Lezeau, Y Laurian), Hopital Europeen Georges Pompidou, Paris (L Weiss, M Buisson, C
Piketty, M Karmochkine, D Batisse, M Eliaszewitch, D Jayle, D Tisne- Dessus, M
Kazatchkine), Hopital Bichat Claude Bernard, Paris (C Leport, U Colasante, C Jadand, C
Jestin, X Duval, W Nouaouia, S Boucherit, JL Vilde), Hopital Saint Antoine, Paris (PM
Girard, D Bollens, D Binet, B Diallo, MC Meyohas, L Fonquernie, JL Lagneau), Hopital
Cochin, Paris (D Salmon, LGuillevin, T Tahi, O Launay, MP Pietrie, D Sicard, N Stieltjes, J
Michot), Hopital Henri Mondor, Creteil (A Sobel, Y Levy, F Bourdillon, AS Lascaux, JD
Lelievre, C Dumont), Hopital Necker, Paris (B Dupont, G Obenga, JP Viard, A Maignan),
Hopital Paul Brousse, Villjuif (D Vittecoq, L Escaut, C Bolliot), Hopital Pitie Salpetriere,
Paris (F Bricaire, C Katlama, L Schneider, S Herson, A Simon, M lguertsira), Hopital de la
Conception, Marseille (A Stein, C Tomei, | Ravaux, C Dhiver, H Tissot Dupont, A Vallon, J
Gallais, H Gallais), Hopital Sainte Marguerite, Marseille (JA Gastaut, MP Drogoul, G
Fabre), Hopital de L’Archet, Nice (P Dellamonica, J Durant, VV Mondain, | Perbost, JP
Cassuto, JM Karsenti, H Venti, JG Fuzibet, E Rosenthal, C Ceppi, M Quaranta), Hopital
Avicenne, Bobigny (JA Krivitsky, M Bentata, O Bouchaud, P Honore), Hopital Saint Louis,
Paris (D Sereni, C Lascoux, J Delgado), ACCTES / Hopital Necker, Paris (C Rouzioux, M
Burgard, L Boufassa), Hopital Mignot, Le Chesnay (J Peynet).

GEMES: Principal Investigator: R Muga/S Pérez-Hoyos. Data analysis center:S Pérez-
Hoyos,A Schiaffino Centro Nacional de Epidemiologia: J del Amo,D Alvarez S Monge.
Participating centres: Cohorte del Hospital Germans Trias | Pujol, Badalona (R Muga, A
Sanvisens, B Clotet, J Tor, F Bolao, | Rivas, G Vallecillo), Cohorte de Madrid-Sandoval (J
del Romero, P Raposo, C Rodriguez, M Vera), Cohorte de los CIPS de la Comunidad
Valenciana (I Hurtado, J Belda, E Fernandez | Alastrue, C Santos T Tasa, A Juan, J
Trullen), Cohortes de los CAS, de las Prisiones de Catalufia y de hemofilicos del Hospital
Vall d"Hebron, Barcelona (P Garcia de Olalla, J Cayla, E Masdeu, H Knobel, IM Mird MA
Sambeat, R Guerrero, E Rivera), (R Guerrero, A Marco), Cohorte de hemofilicos del
Hospital La Paz, Madrid (M Quintana, C Gonzalez), , Cohorte de Navarra (J Castilla, M
Guevara). Laboratory: C de Mendoza, N Zahonero, M Ortiz.

AMACS: Steering Committee: Antoniadou A., Daikos G., Gargalianos-Kakolyris P.,
Katsarou O., Kordossis T., Lazanas M., Panos G., Paparizos V., Paraskevis D., Sambatakou
H., Skoutelis A., Touloumi G. (Chair). Coordinating Center: Department of Hygiene,
Epidemiology and Medical Statistics, Athens University Medical School, Greece (Touloumi
G., Pantazis N., Bakoyannis G., Gioukari V.) Participating Centers: 4th Dept of Internal
Medicine, Athens Medical School, Attikon University Hospital (Antoniadou A.,
Papadopoulos A., Petrikkos G); 1st Dept of Propedeutic Medicine, Athens University,
Medical School “Laikon” General Hopsital (Daikos G, Psichogiou M); 15t Dept of
Medicine, Infectious Diseases Unit, "G. Gennimatas" Athens General Hospital
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(Gargalianos-Kakolyris P., Xylomenos G.); Haemophilia Centre, 2"d Blood Transfusion
Centre, “Laikon” Athens General Hospital (Katsarou O., Kouramba A., loannidou P.); AIDS
Unit, Dept of Pathophysiology, “Laikon” Athens General Hospital and Athens University,
Medical School (Kordossis T., Kontos A); Infectious Diseases Unit, Red Cross General
Hospital of Athens (Lazanas M., Chini M., Tsogas N); HIV Unit, 2nd Internal Medicine
Clinic, 1st IKA (Panos G.); AIDS Unit, Clinic of Venereologic & Dermatologic Diseases,
Athens University, Medical School, Syngros Hospital (Paparizos V., Leuow K., Kourkounti
S.); HIV Unit, 2" Dpt. of Internal Medicine, Athens University, Medical School,
Hippokration General Hospital (Sambatakou H., Mariolis I); Infectious Diseases & HIV
Division, Dept of Internal Medicine, Evaggelismos Athens General Hospital (Skoutelis A.,
Papastamopoulos V., Baraboutis I)
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Figure 1.

Incidence rates of AIDS-defining events per 1000 person-year of follow-up, HIV-CAUSAL

Collaboration 1996-2013

CART Combined antiretroviral therapy; CMV cytomegalovirus; MAC Mycobacterium

avium complex; PML Progressive multifocal leukoencephalopathy.
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Baseline characteristics of study participants, HIV-CAUSAL Collaboration 1996-2013

Table 1

CD4 count, cells/mm?
<50 3522 27 [11, 64] 13088.33 2784 (79%)
50 - 100 3061 33[12,71]  12360.83 2468 (81%)
100 - 200 8641 34[14, 73] 35951.17 7018 (81%)
200 - 350 21807 33[14, 70] 88392.08 15648 (72%)
350 - 500 24553 31[14, 67] 96822 13854 (56%)
>500 34978 30[13,62] 130709.67 13372 (38%)
HIV-RNA, log10 copies/mL
<4 30596 29[13,61] 114836.42 12650 (41%)
4-5 43419 32[14, 67] 171358 25928 (60%)
>5 22547 34[14,71]  91129.67 16566 (73%)
Sex
Male 75049 32[14,67] 295646.25 43038 (57%)
Female 21513 29[13,65]  81677.83 12106 (56%)
Age, years
<35 44698 30[13,63] 169760.17 23362 (52%)
35-50 40154 33[14,70] 162430.83 23980 (60%)
250 11710 32[12, 67] 45133.08 7802 (67%)
Transmission group
Heterosexual 30060 31[14,67] 117387.58 17814 (59%)
Homo/bi-sexual 39971 35[16, 71] 166591.83 23014 (58%)
Injection drug-use 8201 24[11, 56] 29432.17 3817 (47%)
Other/unknown 18330 26[11, 58] 63912.5 10499 (57%)
Geographical origin
Western Countries 57041 31[13,67] 224174.75 32765 (57%)
Sub-Saharan Africa 12497 29[13, 62] 44686.75 7453 (60%)
Rest of World 7577 27[13,55]  25211.42 4054 (54%)
Unknown country 19447 34[15,74] 83251.17 10872 (56%)
Calendar period
1996 - 1998 20317 38[14,118] 112796.42 11251 (55%)
1999 - 2000 8940 40[14, 110] 44845.33 5276 (59%)
2001 - 2003 16639 43[16, 98] 77702 9742 (59%)
2004-2013 50666 27[12,50] 141980.33 28875 (57%)
Overall 96562 31[13,65] 377324.08 55144 (57%)

CART. Combined antiretroviral therapy; IQR. Interquantile range.
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Hazard ratios of AIDS-defining events by time since initiation of combined antiretroviral therapy, HIV-

CAUSAL Collaboration 1996-2013

Table 2

Incidence
Time since rates of Hazard Ratio (95%
CART Ncases Person-years events per confidence
initiation 1000 person intervals)
year
Tuberculosis No cART 422 143523.33 2.9 1
<3 months 97 9259.00 10.5 1.21 (0.90-1.63)
23 months 379 236095.92 1.6 0.36 (0.26-0.49)
Mycobacterium Avium Complex No cART 46 143936.50 0.3 1
<3 months 37 9306.83 4.0 2.61 (1.05-6.49)
23 months 80 238799.67 0.3 0.31 (0.16-0.59)
CMV Retinitis No cART 35 143938.83 0.2 1
<3 months 12 9308.42 13 1.17 (0.34,4.08)
23 months 58 238917.67 0.2 0.13 (0.04-0.39)
PML No cART 38 143944.00 0.3 1
<3 months 19 9307.42 20 1.18 (0.62-2.26)
23 months 56 238960.75 0.2 0.21 (0.06-0.71)
Herpes Simplex Virus No cART 254 143476.42 1.8 1
<3 months 42 9282.00 45 1.21 (0.83-1.75)
23 months 324 236713.50 1.4 0.69 (0.51-0.92)
Kaposi Sarcoma No cART 404 143755.17 2.8 1
<3 months 95 9250.67 10.3 1.18 (0.87-1.58)
=3 months 249 236065.50 11 0.14 (0.10-0.21)
Non Hodgkin Lymphoma No cART 198 143875.92 14 1
<3 months 38 9288.17 4.1 1.56 (0.82-2.95)
23 months 252 237871.50 11 0.40 (0.27-0.58)
Cryptococcosis No cART 60 143924.67 0.4 1
<3 months 21 9305.67 2.3 1.11 (0.56,2.18)
23 months 58 238860.92 0.2 0.06 (0.02-0.19)
Candidiasis No cART 275 143745.33 1.9 1
<3 months 36 9275.67 39 0.77 (0.40-1.49)
23 months 224 237213.75 0.9 0.13 (0.09-0.20)

CART Combined antiretroviral therapy; CMV cytomegalovirus; MAC Mycobacterium avium complex; PML Progressive multifocal
leukoencephalopathy.
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