1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny Yd-HIN

"% NIH Public Access
éf}}‘ Author Manuscript

2 Hepst

NATTG,

O

Published in final edited form as:
AIDS 2013 May 15; 27(8): 1321-1329. d0i:10.1097/QAD.0b013e32835faa95.

Higher rates of AIDS during the first year of antiretroviral
therapy among migrants: the importance of tuberculosis

The Antiretroviral Therapy Cohort Collaboration (ART-CC)*

Abstract

Objective—In lower-income countries rates of AIDS-defining events (ADES) and death are high
during the first year of combination antiretroviral therapy (ART). We investigated differences
between foreign-born (migrant) and native-born (honmigrant) patients initiating ART in Europe,
the US and Canada, and examined rates of the most common ADEs and mortality during the first
year of ART.

Design—Observational cohort study.

Methods—We studied HIV-positive adults participating in one of 12 cohorts in the
Antiretroviral Therapy Cohort Collaboration (ART-CC).

Results—Of 48 854 patients, 25.6% were migrants: 16.1% from sub-Saharan Africa, 5.6% Latin
America, 2.3% North Africa/Middle East, and 1.6% Asia. Incidence of ADEs during the first year
of ART was 60.8 per 1000 person-years: 69.9 for migrants and 57.7 for nonmigrants [crude hazard
ratio (HR) 1.18; 95% confidence interval (CI) 1.08-1.29], adjusted HR (for sex, age, CD4, HIV-1
RNA, ART regimen, prior ADE, probable route of infection and year of initiation, and stratified
by cohort) 1.21 (95% CI 1.09-1.34). Rates of tuberculosis were substantially higher in migrants
than nonmigrants (14.3 vs. 6.3; adjusted HR 1.94; 95% CI 1.53-2.46). In contrast, mortality was
higher among nonmigrants than migrants (crude HR 0.71; 95% CI 0.61-0.84), although excess
mortality was partially explained by patient characteristics at start of ART (adjusted HR 0.91; 95%
Cl10.76-1.09).

Conclusions—During the first year of ART, HIV-positive migrants had higher rates of ADES
than nonmigrants. Tuberculosis was the most common ADE among migrants, highlighting the
importance of screening for tuberculosis prior to ART initiation in this population.
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Introduction

Methods

Rates of AIDS-defining events (ADES) and death are especially high during the first year of
antiretroviral therapy (ART) among HIV-positive adults in lower-income countries [1].
Rates of disease progression among migrants from lower-income countries treated for HIV
disease in higher-income nations were noted to be higher in the Netherlands [2,3], but
tended to be similar to, or somewhat better than, those of nonmigrants in other populations
in Europe and North America [4-7]. In a recent study of patients starting ART in Europe
and followed for a median of 4 years, the Antiretroviral Therapy Cohort Collaboration
(ART-CC) found that migrants had lower mortality than nonmigrants [8]. This has been
attributed at least in part to a ‘healthy migrant effect,” that a relatively high level of health is
needed to migrate [9].

We studied rates and types of ADEs, and mortality, among migrants and nonmigrants during
the first year of ART, among patients in Europe, the US and Canada. We examined whether
differences were explained by patient characteristics at the start of ART.

The ART-CC includes 19 cohorts of HIV-positive patients starting ART in Europe, the US
and Canada [8]. Our analyses included data on patients who started ART (a combination of
at least two nucleoside reverse transcriptase inhibitors and boosted protease inhibitor or non-
nucleoside reverse transcriptase inhibitor) at age at least 16 years between 1996 and 2009,
from the 12 cohorts that routinely recorded country of birth/origin, nationality, or other
related variables: The AIDS Therapy Evaluation Project, Netherlands (ATHENA); the
Agence Nationale de la Recherche sur le SIDA et les hépatites virales (ANRS) CO3
Agquitaine Cohort, France; the ANRS CO4 French Hospital Database on HIV (FHDH),
France; the KoIn/Bonn Cohort, Germany; the Frankfurt Cohort, Germany; the Proyecto para
la Informatizacion del Seguimiento Clinico-epidemioldgico de la Infeccion por HIV y SIDA
(PISCIS) Cohort, Spain; the Cohorte de la Red de Investigacion en Sida (CoRIS), Spain; the
Swiss HIV Cohort Study (SHCS), Switzerland; the HAART Observational Medical
Evaluation and Research (HOMER), British Columbia, Canada; the South Alberta Clinic
Cohort, Canada; Vanderbilt Comprehensive Care Clinic, US; and the University of
Washington HIV Cohort, US. Patients and cohorts in whom region of origin was missing
were excluded from this analysis.

Patients were classified as migrants or nonmigrants based on their region of birth, origin
and/or nationality. Nonmigrants consisted of patients who were born in Europe, the US,
Canada, or non-European Western countries (Australia or the Pacific). Migrant patients were
classified as from sub-Saharan Africa, Latin America (Caribbean, South and Central
America), North Africa/Middle East, or Asia.

Outcomes of interest were AIDS-defining events (based on 1993 Centers for Disease
Control and Prevention classification criteria [10], excluding classification based only on
CD4 <200 cells/ul) and all-cause mortality during the first year of ART. Patients were
classified as lost to follow-up if their last visit was within the first year of ART initiation and
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more than a year before the study close date; patients who were lost to follow-up were
censored at the date of their last study visit. Patients who were not lost to follow-up and did
not experience an event during the first year were censored at 365 days. Baseline was
defined as date of ART initiation. Baseline CD4 cell count and HIV-1 RNA were defined as
the measurement closest to ART initiation within the 3 months prior to ART; if no such
value was available (1.5 and 2.7% of CD4 and HIV-1 RNA, respectively), then the CD4/
HIV-1 RNA measurement taken closest to initiation but within one month after ART was
used. Patients without a baseline CD4 or HIV-1 RNA were not included in the study.

We plotted Kaplan—Meier estimates of the cumulative risk of ADE and death during the first
year of ART. Estimates of the cumulative risk of ADE were similar when death was treated
as a competing event (see online Supplementary Figure, http://links.lww.com/QAD/A318)
[11]. Confidence intervals for incidence rates were computed using Poisson regression
models. Hazard ratios for ADEs and death were estimated using Cox models. All models
were stratified by cohort. Continuous covariates were included in models using restricted
cubic splines (three knots for year of ART initiation, baseline age, and baseline logo-
transformed HIV-1 RNA,; four knots for baseline CD4 cell count). Other variables included
in these analyses were sex, probable route of infection [men who have sex with men (MSM),
injection drug use (IDU), heterosexual, other/unknown], clinical AIDS at ART initiation
(defined by ADE not CD4 cell count), and type of initial regimen (protease inhibitor-based,
NNRTI-based). All statistical analyses were performed with R statistical software (version
2.14, www.r-project.org). Analysis code is posted at http://biostat.mc.vanderbilt.edu/
Archived Analyses.

Of 52 166 HIV-positive persons starting ART between 1996 and 2009 in participating
cohorts in Europe, the US or Canada, region of origin was known for 48 854 (94%); patients
missing region of origin were excluded from all subsequent analyses. Included patients came
from eight cohorts in Europe (n =45 715) and four cohorts in North America (n = 3139).
Compared to those who were excluded, included patients were more likely to be female (30
vs. 23%), had slightly higher CD4 at ART initiation (219 vs. 198 cells/ul), were more likely
to have had a prior ADE (22 vs. 15%), and less likely to have had injection drug use as the
probable route of infection (12 vs. 22%).

Of the 48 854 patients included in the analysis, 12 487 (25.6%) were migrants: 7846
(16.1%) from sub-Saharan Africa, 2737 (5.6%) from Latin America, 1111 (2.3%) from
North Africa/Middle East, and 793 (1.6%) from Asia. The proportion of migrants differed
between the European and North American cohorts (26.3 vs. 14.0%, respectively), with
migrants in European cohorts more likely to be from sub-Saharan Africa (63.5% of migrants
in Europe vs. 45.1% of migrants in North America) or North Africa/Middle East (9.0 vs.
6.6%) and less likely to be from Latin America (21.7 vs. 26.9%) or Asia (5.8 vs. 21.4%) (P
<0.001).

Table 1 describes demographic characteristics and laboratory values at ART initiation
among nonmigrants and migrants from different geographic areas. Migrants were more
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likely to be female (51 vs. 22%), younger (median age 34 vs. 38 years), more likely infected
by heterosexual sex (76 vs. 33%), and slightly more immunosuppressed at baseline (median
CD4 cell count 194 vs. 229 cells/ul). Median age at baseline was lowest among migrants
from sub-Saharan Africa (33 years) and this group of patients had the highest proportion of
females (60%). Migrants from sub-Saharan Africa had higher CD4 cell counts (median 200
cells/ul) and lower rates of ADEs prior to ART initiation (22%) than migrants from other
regions. Year of ART initiation was more recent for migrants (median 2003) than
nonmigrants (2001). The majority of patients initiated a regimen containing a protease
inhibitor. The proportion of patients lost to follow-up during the first year of ART was 10%
for nonmigrants and 11, 11, 7, and 7% for migrants from sub-Saharan Africa, Latin
America, North Africa/Middle East, and Asia, respectively.

During the first year of ART, 2291 patients (4.7%) experienced a new ADE: 666 (5.3%)
migrants and 1625 (4.5%) nonmigrants. The incidence of an ADE was 60.8 (95% CI 58.6—
63.2) per 1000 person-years: 69.9 (95% CI 65.2-74.9) for migrants and 57.7 (95% CI 55.2—
60.4) for nonmigrants. Figure 1 (upper-left panel) shows the cumulative incidence of ADEs
during the first year of ART for migrants vs. nonmigrants. The crude hazard ratio for ADE
during the first year of ARTwas 1.18 [95% confidence interval (CI) 1.08-1.29] for migrants
compared with nonmigrants. After stratifying by cohort and adjusting for sex, age, CD4 cell
count, HIVV-1 RNA, type of ART, prior ADE, probable route of infection, and year of
initiation, the hazard ratio was 1.21 (95% CI 1.09-1.34; P<0.001). Results were similar
when limited to those whose probable route of infection was heterosexual sex (adjusted
hazard ratio 1.23; 95% CI 1.08-1.40). In analyses stratified by continent (Europe and North
America), there was little evidence that the ADE hazard ratio for migrants compared with
nonmigrants differed between European and North American cohorts (interaction P = 0.57,;
adjusted hazard ratio 1.22; 95% CI 1.10-1.35 in Europe and 1.05; 0.65— 1.71 in North
America).

Figure 1 (lower-left panel) shows the cumulative incidence of all-cause mortality. Consistent
with earlier work [8], mortality during the first year of ART was lower among migrants than
nonmigrants (hazard ratio 0.71; 95% CI 0.61-0.84). The lower mortality was explained in
part by patient characteristics at start of ART (adjusted hazard ratio 0.91; 95% CI 0.76-1.09;
P =0.32), particularly the younger age of migrants. The association between age and
mortality was strong (hazard ratio 1.52 for 40 vs. 30 years; 95% CI 1.30-1.75; P < 0.001).
When analyses only adjusted for age, the migrant vs. nonmigrant hazard ratio was 0.88
(95% C1 0.75-1.04); no other covariate had a similar impact. Results were similar when
limited to those whose probable route of infection was heterosexual. Of the 805 patients who
died during the first year of ART with a known cause of death (missing for 111 patients),
57.8% (465) died of an AIDS-related cause of death: 63.9% for migrants vs. 56.3% for
nonmigrants. The incidence of any ADE during the first year of ART was 67.3 per 1000
person-years for migrants from sub-Saharan Africa (95% Cl 61.6-73.6), and 71.8 (95% ClI
62.0-83.1), 86.2 (95% CI 70.1-106.0), and 64.8 (95% CI 48.8-86.0) per 1000-person-years
for migrants from Latin America, North Africa/Middle East, and Asia, respectively. Figure 1
(upper-right panel) shows the cumulative probability of ADEs during the first year of ART
by region of origin. Figure 2 presents adjusted hazard ratios for ADEs comparing migrants
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from specific regions of origin to nonmigrants. After accounting for patient characteristics at
ART initiation, the risk of ADE tended to be higher for migrants from all regions except for
Asia. Figure 1 (lower-right panel) shows the cumulative probability of mortality for
migrants from specific regions. Adjusted hazard ratios for death were similar for migrants
from the different regions (Fig. 2).

Numbers of specific ADEs and adjusted hazard ratios comparing migrants with nonmigrants
are given in Fig. 3; incidence of all ADEs during the first year for migrants and nonmigrants
is given in the online supplement, http://links.lww.com/QAD/A318. The most common
ADESs were tuberculosis, candidiasis, Kaposi’s sarcoma, and Mycobacterium avium complex
(MAC)/M. kansasii (incidence per 1000 person-years of 14.3, 8.1, 7.3, and 5.0, respectively
in migrants and 6.3, 4.9, 6.8, and 5.0 in nonmigrants). Rates of tuberculosis (adjusted hazard
ratio 1.94; 95% CI 1.53-2.46) and cryptococcosis (2.33; 1.32—4.11) during the first year of
ART were markedly higher in migrants than nonmigrants. The incidence of tuberculosis was
particularly high for migrant patients from sub-Saharan Africa, North Africa/Middle East,
and Latin America (15.8, 16.3, and 12.1 per 1000 person-years, respectively); the incidence
of tuberculosis for migrants from Asia was lower (5.4). After excluding tuberculosis, rates
of ADE remained higher for migrants than nonmigrants (adjusted hazard ratio 1.11; 95% CI
0.99-1.24; P = 0.08; Fig. 2). Rates of Kaposi’s sarcoma (1.62; 1.22-2.16) and candidiasis
(1.49; 1.10-2.00) were also higher in migrants than nonmigrants, whereas migrants
experienced lower rates of toxoplasmosis (0.62; 0.41-0.95) and pneumocystis pneumonia
(PCP) (0.55; CI 0.32-0.96) than nonmigrants.

Discussion

In this large study of persons starting ART in sites in Europe, the US, and Canada, we found
higher rates of ADEs during the first year of ART, particularly of tuberculosis, among
migrants than nonmigrants. These differences were most marked among migrants from sub-
Saharan Africa. Rates of mortality during the first year were lower for migrants, although
this was explained in part by patient age at the start of ART. Differences between migrants
and nonmigrants varied between type of ADE: for example, rates of Kaposi’s sarcoma,
candidiasis, and cryptococcosis were higher in migrants than nonmigrants, but rates of
toxoplasmosis and PCP were lower.

Tuberculosis was the most common ADE among migrants during the first year of ART. The
incidence of tuberculosis was approximately 16 cases per 1000 person-years for migrants
from sub-Saharan Africa and North Africa/Middle East, and 12 per 1000 person-years for
migrants from Latin America. In contrast, rates of tuberculosis were lower (between five and
six cases per 1000 person-years) for migrants from Asia or nonmigrants. High rates of
tuberculosis among migrants from Africa and Latin America have been reported previously
and are not unexpected [14,15]. Incidence of tuberculosis among HIV-positive persons in
Africa and Latin America, even those on ART, is high [16,17]. For example, a study of
HIV-positive persons in South Africa found an incidence of tuberculosis of 35 cases per
1000 person-years during the first year of ART [18]. Although our observed incidence of TB
after ART initiation in Europe/North America is certainly lower than that reported in sub-
Saharan Africa, our results nonetheless highlight the importance of screening for
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tuberculosis prior to ART initiation among such patients, in addition to screening for latent
infection at entry into care [19]. Current guidelines do not mention screening for
tuberculosis prior to ART initiation [20-22]. Although rates of tuberculosis during the first
year of ART were especially high for migrants, they were still much higher than the general
population for nonmigrants, which may warrant screening in both groups [19]. These results
also raise issues regarding the choice of initial regimen among migrants, given known
interactions between antituberculosis medications and protease inhibitors [23-26].

Although tuberculosis drove the excess risk of ADE among migrants, rates of ADEs during
the first year of ART remained elevated among migrants even when tuberculosis events
were excluded. After accounting for patient characteristics, rates of cryptococcosis, Kaposi’s
sarcoma and candidiasis were also higher for migrants than nonmigrants, as were several
other less-frequently observed ADEs (herpes simplex virus ulcers or pneumotitis/
esophagitis, extrapulmonary mycobacteria, and extrapulmonary cryptococcosis, isosporiasis
diarrhea, and extrapulmonary histoplasmosis). In contrast, toxoplasmosis, PCP, and perhaps
leucoencephalopathy and non-Hodgkin lymphoma appeared more prevalent among
nonmigrants. Notably, many of the ADEs occurring more frequent in migrants than
nonmigrants are those ADEs associated with a lower subsequent rate of mortality [27].

Others have compared rates of ADE and mortality between migrants and nonmigrants, albeit
with significantly fewer patients. A study in Canada noted that immigrants presented with
lower CD4 cell counts and different comorbidities, but found no statistical difference in
clinical outcomes [4]. A Swiss cohort study comparing 2-year outcomes between migrants
and nonmigrants from 1997 to 2001 found similar rates of ART uptake, progression to
AIDS, and survival between migrants and honmigrants [6]. In another study from the Swiss
cohort, treatment-naive patients from sub-Saharan Africa had slower CD4 cell decline [5].
In a recent study conducted in Europe, Canada, and Australia, the time from seroconversion
to AIDS and death was similar between migrants from sub-Saharan Africa and native-born
patients [7]. In the Netherlands, patients starting ART from sub-Saharan Africa and
Surinam/Netherlands Antilles tended to have similar increases in CD4 cell counts after ART
initiation but were less likely to achieve virologic suppression and more likely to progress to
AIDS (notably tuberculosis) or death [2,3, 12]. A study from Spain did not show differences
in opportunistic infections and death between migrants and nonmigrants [13].

In an earlier study, the ART-CC noted lower mortality rates among treated HIV-positive
migrants than nonmigrants [8]. That analysis did not consider ADEs and differed from the
current analysis in that it included all available follow-up time, not just the first year after
ART initiation [8]. In future work, we plan to investigate rates of ADEs after the first year of
ART.

Strengths of this study include its large size and the geographical diversity of the patients
and clinics included. Because of the large number of patients, we were able to accurately
estimate the incidence of specific ADEs during the first year of ART, both in migrants and
nonmigrants. We were also able to study specific regions of origin, and examine differences
between patients migrating from different regions. We do not have data on length of time
since migration or place of HIV-infection. Therefore, although we presume that many of the
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migrants in this study were infected in their region of origin, we are unable to verify this for
the majority of patients. Similarly, we do not have data on virus clade. Rates of disease
progression have been seen to differ according to HIV-1 subtype among patients living in
Africa [28,29] which could explain some of these results. We have only considered patients
who started ART; it is possible that migrants have a more difficult time engaging in care
than nonmigrants, and therefore that those migrants who do start ART represent a selected
group whose outcomes are expected to be better than those not on ART.

In conclusion, in this large study of HIV-positive patients initiating ART in multiple sites
throughout Europe, the US, and Canada, patients who had migrated from Africa, Latin
America, or the Middle East tended to have higher rates of ADEs during the first year of
ART, particularly tuberculosis, and lower rates of death. These discordant results probably
reflect the higher rates of opportunistic infections in developing country settings as well as a
‘healthy migrant’ effect. These findings could influence screening for specific ADEs prior to
ART initiation in high-income countries.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. Incidence of AIDS defining events (upper panels) and death (lower panels) by region of
origin (nonmigrantsvs. migrantsin left panels; migrants separated into specific region of origin
in right panels)
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Fig. 2. Hazard ratios for ADE, ADE not including TB, and death in thefirst year of ART
initiation by region of origin

The reference group is nonmigrants. All models are adjusted for sex, age, baseline CD4,
baseline HIV-1 RNA, type of initial ART, prior ADE, probable route of infection, and year
of ART initiation. ADE, AIDS-defining event; ART, antiretroviral therapy; TB,

tuberculosis.
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Fig. 3. Hazard ratios for specific ADE in thefirst year of ART initiation comparing migrants
with nonmigrants (refer ence group)

All models are adjusted for sex, age, baseline CD4, baseline HIVV-1 RNA, type of initial
ART, prior ADE, probable route of infection, and year of ART initiation. ADE, AIDS-
defining event; ART, antiretroviral therapy.
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