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Background—HIV infected individuals have heightened cancer risk. With the advent of
HAART, the frequency of some AIDS defining cancers (ADC) has decreased while certain non-
AIDS defining cancers (NADC) are becoming more frequent. Cancers among HIV-infected
individuals in Latin American and the Caribbean have not yet been carefully studied.

Methods—Cancer cases among the Caribbean, Central and South American network for HIV
Research (CCASAnet) cohort were identified reviewing clinical records and preexisting databases.

Results—There were 406 cancers reported: 331 ADC (224 Kaposi´s sarcomas and 98 non
Hodgkin lymphomas). Most frequent NADC (n=75) were Hodgkin lymphoma and skin cancers.
Seventy-three percent of NADC and 45% of ADC were diagnosed >1 year after HIV diagnosis.
56% of ADC occurred before HAART start. Median time from HAART start until cancer
diagnosis was 2.5 years for NADC and 0.5 years for ADC (p=<0.001). Within 3372 HAART
starters, 158 were diagnosed with 165 cancers (82.4% ADC); 85 cases were previous to or
concomitant with HAART initiation. Incidence of cancer after HAART initiation in 8080 person-
years of follow-up was 7.2 per 1000 person-years (95%CI= 5.5–9.3) for ADC and 2.7 (95%CI=
1.8–4.1) for NADC; incidence was higher in the first two months, particularly for ADC (47.6). A
pre-HAART ADC was a predictor of mortality after adjusting for age, sex, and CD4 at HAART
initiation.

Conclusions—ADC were the most frequent cancers in this region and were often diagnosed
close to HIV diagnosis and HAART start. Incidence of cancer was highest around HAART
initiation.

Keywords
Neoplasms; HIV; Latin America; Caribbean; Cohort Studies

INTRODUCTION
Human immunodeficiency virus (HIV) infected people have heightened cancer risk due to
immunosuppression. 1–4 Kaposi´s sarcoma (KS), non Hodgkin lymphoma (NHL) and
invasive cervical cancer (ICC) have been included by the Centers for Disease Control and
Prevention (CDC) as AIDS defining conditions because of their high prevalence among HIV
infected individuals, thereby classifying them as AIDS defining cancers (ADC). 5

With the advent of highly active antiretroviral therapy (HAART), there has been a dramatic
improvement in survival of HIV infected persons as well as a decline in the incidence of
AIDS defining conditions. Morbidity and mortality patterns have changed, and non-AIDS
defining cancers (NADC) have become more common. Several studies have documented a
decline in ADC since HAART became available. In recent years, higher frequencies of
NADC have been observed in HIV infected people and NADC have been reported as a
major cause of death. These trends may reflect an aging population experiencing the effects
of chronic inflammation and immunodeficiency due to HIV. 1, 6–10

Latin America and the Caribbean (LAC) represent approximately 6.5% of the world HIV
infected population, with about 2.24 million people and an adult prevalence of 0.5– 1%.
Nearly 85000 people in this region died due to AIDS related conditions during 2008. 11–13
Regional coverage of HAART is estimated to be 54% of those eligible. 14

According to the Panamerican Health Organization, cancer is the second most frequent
cause of death in the Americas including 480,000 deaths in LAC. In general in South
America, prostate, stomach and lung cancers are the most prevalent cancers observed in
men. Cervical cancer (Andean region) and breast cancer (Southern Cone) are the most
common cancers in women. 15
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The cancer profile in the HIV Latin American and Caribbean epidemic has not yet been
closely studied and there have been relatively few reports published on cancer conditions in
HIV infected persons from this region. Several studies carried out by individual centers in
the region have focused on KS and NHL. 16–22

The Caribbean, Central and South America Network for HIV Research (CCASAnet)
collaboration includes sites from seven nations: Argentina, Brazil, Chile, Haiti, Honduras,
Mexico, and Peru. CCASAnet established a region-wide registry of cancer-related
information on HIV infected individuals seen at participating research sites in the network.
In this manuscript we report observed cancers, treatments, outcomes, and incidence from
seven CCASAnet sites.

METHODS
The CCASAnet cohort (http://ccasanet.vanderbilt.edu/) has been described elsewhere. 23
The collaboration was established in 2006 as Region 2 of the International Epidemiologic
Databases to Evaluate AIDS (IeDEA; www.iedea-hiv.org) with the goal of creating a shared
repository of HIV data from Central and South America and the Caribbean to answer
questions about the characteristics of the regional HIV epidemic. Seven sites participate in
the cohort: Fundación Huésped in Buenos Aires, Argentina (FH-Argentina); Hospital
Universitário Clementino Fraga Filho in Rio de Janeiro, Brazil (HUCFF-Brazil); Fundación
Arriarán in Santiago, Chile (FA-Chile); Le Groupe Haïtien d'Etude du Sarcome de Kaposi et
des Infections Opportunistes in Port-au-Prince, Haiti (GHESKIO-Haiti); Instituto
Hondureño de Seguridad Social and Hospital de Especialidades in Tegucigalpa, Honduras
(IHSS/HE-Honduras); Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán
in Mexico City, Mexico (INNSZ-Mexico); and Universidad Peruana Cayetano Heredia and
Instituto de Medicina Tropical Alexander von Humboldt in Lima, Peru (IMTAvH-Peru).
Cancer cases among HIV patients seeking medical attention at each of the sites were
identified by review of clinical charts and preexisting local databases. Some sites also
searched for cases in pathology reports (FH-Argentina and FA-Chile), oncology clinics (FH-
Argentina, IHSS/HE-Honduras and FA-Chile), haematology clinics (FA-Chile) and
proctology clinics (FH-Argentina). Data were collected retrospectively between 2007 and
2009 using a standardized case report form and then entered into a web-based database
developed and hosted at the data coordinating center (DCC) at Vanderbilt University,
Nashville, TN, USA. Data were checked for errors and inconsistencies.

All data were de-identified by local centers prior to entry into the database. Onsite data
audits were performed by a team from the DCC. Institutional Review Board approval was
obtained locally for each participating site as well as for the Vanderbilt DCC.

Cancer types were defined on a clinical, radiological, cytological or histological basis.
Cancers were categorized as ADC (Kaposi´s sarcoma, non Hodgkin lymphoma or invasive
cervical cancer) 5 or NADC (the remaining cancers). All known cases, before or after HIV
diagnosis, were included for analysis. Preneoplastic lesions were also included but analyzed
separately. Mild dysplasia and cervical and anal intraepithelial neoplasia type I (CIN/AIN I)
were considered as low grade squamous intraepithelial lesions (LGSIL); moderate and
severe dysplasia, cervical and anal intraepithelial neoplasia type II and III (AIN/ CIN II and
AIN/ CIN III) were considered as high grade squamous intraepithelial lesions (HGSIL).

For the purpose of computing cancer incidence after HAART initiation, we incorporated
data from a previously described CCASAnet cohort of HIV infected patients followed from
the date of HAART initiation. 24, 25 Charts were reviewed in search of neoplastic or
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preneoplastic pathology for all patients in the HAART initiation analysis, except those from
GHESKIO-Haiti.

Characteristics of ADC and NADC cases were compared using Chi-square or Wilcoxon
rank sum tests, as appropriate. Cases from the same individual were considered independent.
Time from cancer diagnosis/ HAART initiation until death was analyzed using Kaplan-
Meier and Cox proportional hazards methods. Risk factors associated with incidence of
cancer were assessed using Poisson regression. In multivariable analyses, missing CD4
values at HAART initiation (18%) were included using multiple imputation techniques. 26
Analysis scripts are available at http://ccasanet.vanderbilt.edu/files/public/ca-analysis.nw.

Persons with cancer were followed and treated at onsite and offsite facilities that varied
among sites. Cancer treatment costs were covered by government (FH-Argentina, HUCFF-
Brazil, FA-Chile, IHSS/HE-Honduras), social security (FH-Argentina, IHSS/HE-Honduras,
IMTAvH-Peru), and private insurance sources (FH-Argentina, IMTAvH-Peru), as well as
non-governmental organizations and/or foundations (INNSZ-Mexico, GHESKIO-Haiti) and
sometimes by patient self-pay on subsidized prices (INNSZ-Mexico, IMTAvH-Peru).

GHESKIO-Haiti did not have a cancer diagnosis unit until July 2008 and cancer-specific
data in medical records were scarce. Histopathological diagnosis was rarely available and
cancer treatment was restricted. Therefore, it was not possible to identify or characterize all
cancer cases in the GHESKIO-Haiti cohort. Their data are presented separately.

RESULTS
Characteristics of cancer cases

A total of 455 cancers or pre-cancerous lesions were reported from 428 unique patients.
Table 1 shows numbers and types of recorded cancers/ pre-cancerous lesions by site. Of the
406 reported cancers, 82% were AIDS defining, predominantly Kaposi’s sarcoma (224) and
non Hodgkin lymphoma (98). The most frequent NADC were Hodgkin lymphoma (15) and
skin cancers (11, including 1 melanoma).

Approximately 70% of the cases were diagnosed by histology, 16% were diagnosed on a
clinical basis (>90% of these were KS), 5% by cytology (all preneoplastic lesions except for
two cervical carcinomas in situ), 1% by other methods, and method of diagnosis was
unknown for 8%. NHL were known to be high grade in 71% of the cases, 1% were low
grade and the rest were unknown. Stage at diagnosis was available in 24 cases, 15 being
stage IV; twenty of the remaining cases had distant extension. KS involved only skin, as
primary site, in 138 cases and mucosae and skin, in 42 cases.

The characteristics of the 406 recorded cancer cases are shown in Table 2. Of 331 ADC,
90% were observed in male patients compared to 68% of the 75 NADC. Persons with
NADC tended to be older than those with ADC. Median CD4 count at cancer diagnosis was
92 cells/µL (IQR: 22–229). Most cancers were diagnosed after the year 2000 and the
majority of NADC were diagnosed after 2005. Nearly half of all cancers were diagnosed
prior to or within one year of HIV diagnosis, with a greater proportion of NADC being
diagnosed more than 1 year after HIV diagnosis (74%) than ADC (44%). ADC were much
more likely to occur in patients with no prior HAART. Among patients on HAART, the time
from HAART initiation until their cancer diagnosis was longer for non-AIDS than AIDS
defining cancers (median= 2.5 vs 0.5 years, p=<0.001). Excluding cancer diagnoses within
the first two months after HAART initiation, this difference was still significant
(median=2.9 and 1.2 years for NADC and ADC, respectively; p=0.002). About 90% of all

Fink et al. Page 4

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2012 April 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://ccasanet.vanderbilt.edu/files/public/ca-analysis.nw


cancer cases had “sexual” as possible HIV transmission route. ADC were more common in
men who had sex with men and NADC were slightly more frequent in heterosexuals.

Treatment varied according to type of cancer. Of the 224 KS cases, 57 received
chemotherapy, 5 radiotherapy, 10 chemotherapy plus radiotherapy, 26 reported HAART
alone as treatment, and 12 had other therapeutical approaches. Fifty percent started HAART
two months before or after the KS diagnosis. Among the 98 NHL cases, 56 received
chemotherapy, 2 radiotherapy, 17 chemotherapy plus radiotherapy, 2 chemotherapy plus
surgery, 7 had no treatment, and treatment was unknown for 13. Of the 15 Hodgkin
lymphoma cases, 10 received chemotherapy, 3 received chemotherapy plus radiotherapy,
and treatment was unknown for 2. Nine out of the 11 skin cancer cases received surgery.

At patients' last visits, 185 (46%) of cases were cured, 136 (33%) of cases were persistent,
and status was unknown for 85 (21%) cases. The percentage of resolved cases was similar
between ADC and NADC (47% and 41%, respectively). Of the 398 cancer cases with
follow-up information on vital status 96 died in a total of 1364 person-years of follow-up.
The risk of death for those diagnosed with a NADC did not statistically differ from that of
those diagnosed with ADC (hazard ratio=0.76; 95% CI=0.43–1.37; p=0.37).

Incidence estimates among subgroup followed from HAART initiation
In order to compute cancer incidence, we considered a cohort of 3372 HIV-infected,
antiretroviral naive patients who were followed from the date of HAART initiation. 24, 25
Seventy four percent of the patients were male. At HAART initiation median age was 36
years (IQR=30–42), 45% of patients had AIDS and median CD4 count was 110 cells/µL
(IQR=40–206). Half of the cancer cases (n=199) were found in patients in this cohort. Age
at cancer diagnosis, sex, route of transmission, and smoking status were similar between
patients belonging and not belonging to this cohort (p >0.1 for all). Patients included in this
subanalysis tended to have a higher proportion of NADC (22% vs. 14%, p = 0.054) and to
have cancer diagnosed later by calendar year (median=2005 vs. 2002, p <0.001), to have
later dates of HIV diagnosis (median=2003 vs. 1999, p <0.001), and to have a later HAART
start (median=2004 vs. 2001, p <0.001).

In this subanalysis, 158 of the 3372 patients (4.7%) were diagnosed with a total of 165
cancers prior to or during follow-up (30 cases occurred after the cohort follow-up period and
4 were missing a date of diagnosis). Eighty-five were diagnosed prior to or at HAART
initiation (75 ADC, 10 NADC). Of the 80 cases diagnosed after HAART initiation, 29 were
diagnosed within the first 2 months, 29 between 2–12 months, and 22 >12 months.
Incidence of cancer in 8080 person-years of follow-up after HAART initiation (median=1.9,
IQR=1–3.2 years) was 9.9 per 1000 person-years (95% CI= 7.9–12.3). It was higher in the
first two months of treatment, particularly for ADC (Table 3).The median CD4 count at
cancer diagnosis was 92 cells/µL (IQR=19–204), 80 (IQR=13–150) for ADC and 268
(IQR=172–316) for NADC (p=0.002).

Table 4 shows the adjusted relative risks of cancer after HAART initiation. Patients
initiating HAART with lower CD4 counts were more likely to have cancer: for a 100-cell-
increase in CD4 at HAART initiation, the relative risk (RR) of cancer decreased 30% (95%
CI 12–45%). CD4 at HAART initiation was not statistically associated with the incidence of
cancer (AIDS or non-AIDS defining) after the first 2 months of HAART. Older age was
associated with increased incidence of NADC.

Those who started HAART with a prior or current cancer diagnosis were more likely to die
than those without a baseline cancer diagnosis (p <0.0001) (Figure 1). The hazard ratio of
death was higher for those with a pre-HAART ADC compared to those with no cancer
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(HR=4.02, 95% CI=2.34–6.88). Only 10 patients had a baseline NADC; the hazard ratio of
death for those with a pre-HAART NADC was HR=1.72, 95% CI=0.42–7.06). A pre-
HAART ADC was a strong predictor of mortality after adjusting for age, sex, and CD4 at
HAART initiation (HR=3.45, 95% CI=2.01–5.93). The adjusted hazard ratios of death for
those with KS and NHL prior to HAART initiation were 1.45 (95% CI 0.53–3.94) and 6.82
(95% CI 3.51–13.24), respectively. For a 100-cell-increase in the CD4 cell count at HAART
initiation, the HR of death was 0.52 (95% CI=0.44–0.61).

GHESKIO-Haiti captured cases diagnosed between 2008 and 2009. Seventy-three cases in
73 patients (70% female) were recorded. Median age at cancer diagnosis was 42 years
(IQR=36–45). All but one had sex as probable transmission route. Reported lesions were 27
ADC (18 KS, 8 invasive cervical cancer and 1 CNS lymphoma), 30 NADC and
histologically undefined cancers including 7 breast cancers, 5 lymphomas, 2 thyroid cancers,
2 pancreas cancers, 2 throat cancers and 2 skin cancers; and 16 preneoplastic lesions in
cervix. Of 38 cases with recorded date of HAART start and cancer diagnosis, 24 patients
were on HAART at cancer diagnosis. Forty percent of 57 patients with cancer died, all with
active cancer.

DISCUSSION
This is the first description of cancer in HIV infected people from Latin America and the
Caribbean. The most frequent cancers in this population were AIDS related (82%). Previous
reports from developed and developing countries have shown similar results among HIV-
infected adults 20, 27 and when limited to people with AIDS. 28, 29

Consistent with other reports, KS and NHL were the most prevalent ADC in our cohort. 30,
31 KS was the most frequent ADC in all sites but HUCFF-Brazil, where NHL was most
common. The most frequent NADC were Hodgkin lymphoma and skin cancer, similar to
reports from the developed world. 3, 32, 33 As found in other studies, NADC were more
likely to be diagnosed in older subjects. 31

In our cohort of patients starting HAART, 4.7% of patients were diagnosed with at least one
cancer, similar to rates seen in other studies from the pre-HAART era. 34 The overall
incidence of ADC was similar to previous reports but the overall incidence of NADC was
lower. 31

Despite being one of the more common cancers among the general female population in the
region 15 and its higher prevalence among HIV infected women 35, 36, few cases of
invasive cervical cancer were reported. Possible explanations include the relatively short
follow-up period and that, excluding GHESKIO-Haiti, the vast majority of the cohort was
male. In GHESKIO-Haiti, with a 70% female study population, invasive cervical carcinoma
and breast cancer were the second and third most frequent cancers after KS. We recorded
several preneoplasic and in situ lesions, most of which were cervical and high grade.
Advanced lesions were more likely to be diagnosed than early lesions, showing that
screening programs still need to be improved. Our findings probably underestimate the
actual problem since preneoplastic lesions, as well as cancers, might not be detected or
recorded in clinical records. Guidelines for screening for cervical cancer are fairly standard,
usually with Papanicolau smears, in both low and high resources countries while screening
for anal dysplasia and cancer is not widely used in clinical practice. 30, 35, 37, 38

Almost all lesions were diagnosed in the HAART era and over 80% of cancers were
diagnosed after year 2000. About 30% of recorded cancers were diagnosed prior to or in the
first two months after HIV diagnosis and over 60% were diagnosed about the same time of
HAART start, most of them ADC. Similarly, among our cohort of HAART initiators, about
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half were diagnosed prior to or at HAART initiation. The incidence of cancer, particularly
ADC, was very high during the subsequent year following HAART initiation, especially in
the first two months. This may represent late HIV diagnosis, late presentation to care, and/or
late HAART initiation. These results also suggest that cancer may be what motivates some
patients to first approach the healthcare system, prompting HIV testing and diagnosis.

Incidence of NADC was also high around HAART initiation but to a lesser extent. One year
after HAART start, the incidence of ADC and NADC were the same. Studies from the
developed world have shown a trend towards an increase in NADC and a decline in ADC in
the HAART era. 10, 27, 33, 39, 40 Although this topic was not specifically addressed in our
study, NADC were more likely to be diagnosed in recent calendar years, when HAART
treatment was widely available in all CCASAnet sites. 25 Of note, about three quarters of
NADC were found 1 year after HIV diagnosis and half of NADC after 1 year of starting
HAART. Low nadir CD4 cell count has been associated with AIDS defining and certain
NADC. 1, 10, 27, 33 Patients in our cohort initiating HAART with lower CD4 count were
more likely to have any type of cancer.

Survival probability did not statistically differ between people diagnosed with ADC and
NADC in the overall analysis. Not surprisingly, in the cohort of HAART starters those who
had a diagnosis of cancer at or prior to starting HAART were more likely to die than those
without a previous cancer. A pre-HAART ADC was a strong predictor of mortality after
adjusting for age, sex, and CD4 at HAART initiation. The hazard of death was lower for KS
than for NHL. 41, 42

Limitations
Our cohort comprises cohorts followed at network research sites and thus cannot be
considered representative of the entire population in the Latin America and Caribbean
region. Lack of national registries and mechanisms for systematic reporting of cancer cases
currently precludes a more comprehensive population-based survey. Insufficient integration
of different services taking care of HIV patients with cancer is likely to have generated some
level of underreporting.

In conclusion, this is the first report addressing cancer among a cohort of HIV infected
patients from Latin America and the Caribbean during the HAART era. AIDS defining
cancers remain the most frequent in the region although the incidence of NADC equaled that
of ADC after the first year of HAART. The large number of ADC diagnosed simultaneously
with HIV diagnosis or HAART start, or shortly thereafter, demonstrates that there are
barriers to HIV care that need to be addressed, including expanded HIV testing and HAART
access. Cancer diagnosis and treatment resources should also be improved, and integration
of services needs to be promoted, in order to better serve patients’ needs.
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Figure 1.
Survival probability for those with and without a cancer diagnosis when initiating HAART
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Table 2

Characteristics of cancer cases

Overall
(n=406)

AIDS Defining
Cancers (n=331)

Non-AIDS Defining
Cancers (n=75)

p-
value

Male at birth 350 (86%) 299 (90%) 51 (68%) <0.001

Age at cancer diagnosis Median (IQR) 37 (31–44) 36 (31–43) 41 (35–50) <0.001

CD4 at cancer diagnosis a <0.001

Median (IQR) 92 (22–229) 66 (18–178) 268 (190–426)

    Missing 275 (68 %) 222 (67 %) 53 (71 %)

Year of cancer diagnosis <0.001

    <1996 8 (2%) 7 (2%) 1 (1%)

    1996–1999 56 (14%) 50 (15%) 6 (8%)

    2000–2004 175 (44%) 153 (47%) 22 (31%)

    2005–2008 159 (40%) 117 (36%) 42 (59%)

Time since HIV diagnosis <0.001

    Prior to diagnosis 47 (12%) 43 (13%) 4 (5%)

    0–2 months 62 (16%) 57 (17%) 5 (7%)

    2–12 months 91 (23%) 81 (25%) 10 (14%)

    >12 months 200 (50%) 145 (44%) 55 (74%)

Time from HAART start to cancer b <0.001c

    No prior HAART 207 (51%) 185 (56%) 22 (30%)

    0–2 months 51 (13%) 45 (14%) 6 (8%)

    2–12 months 52 (13%) 43 (13%) 9 (12%)

    >12 months 92 (23%) 55 (17%) 37 (50%)

Smoker 109 (54 %) 90 (55 %) 19 (50 %) 0.69

    Missing 205 (50 %) 168 (51 %) 37 (49 %)

Probable Transmission Route 0.88

    Sexual 370 (91%) 302 (91%) 68 (91%)

Heterosexual 122 (33%) 86 (28%) 36 (53%) <0.001d

Homosexual 243 (66%) 215 (71%) 28 (41%)

Unknown 5 (1%) 1 (0%) 4 (6%)

    Intravenous Drug Use 8 (2%) 6 (2%) 2 (3%)

    Other 2 (0%) 2 (1%) 0 (0%)

    Unknown 26 (6%) 21 (6%) 5 (7%)

[a]
3 months before until 1 month after the cancer diagnosis.

[b]
Among those who used HAART before cancer; if those diagnosed with cancer in the first 2 months after HAART start were excluded then p =

0.002. The rate of prior HAART was statistically higher among non-AIDS- defining cancers than AIDS-defining cancers (p <0.001).

[c]
Approximately 95% of ARV use was HAART. The rest had insufficient data to determine if antiretroviral treatment was HAART.

[d]
Among those whose probable transmission route was sexual.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2012 April 15.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Fink et al. Page 14

Table 3

Incidence of cancer after HAART initiation per 1000 person-years (95% CI)

< 2 months 2–12 months > 12 months Overall

All cancers 55.3 (38.4–79.5) 12.4 (8.6–17.8) 4.2 (2.8–6.4) 9.9 (7.9–12.3)

AIDS Defining Cancers

    All 45.7 (30.6–68.2) 9.8 (6.5–14.8) 2.1 (1.2–3.8) 7.2 (5.5–9.3)

    Kaposi´s sarcoma 34.3 (21.6–54.4) 4.7 (2.6–8.5) 1.3 (0.6–2.8) 4.5 (3.2–6.2)

    Non Hodgkin Lymphoma 11.4 (5.1–25.4) 5.1 (2.9–9) 0.4 (0.1–1.5) 2.5 (1.6–3.8)

Non-AIDS Defining Cancers 9.5 (4–22.9) * 2.6 (1.1–5.7) 2.1 (1.2–3.8) # 2.7 (1.8–4.1)

*
skin cancer (3), Hodgkin lymphoma (1), not specified lymphoma (1)

#
skin cancer (3), breast (2), cervix carcinoma in situ (1), conjunctiva epidermoid carcinoma (1), larynx epidermoid carcinoma (1),lung (1), prostate

(1), testicle (1)
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Table 4

Adjusted Relative Risks for Cancers after HAART initiation (95% Confidence Intervals)*

Any Cancer AIDS Defining
Cancers

Non-AIDS Defining
Cancers

Cancer after HAART start

Age (per 10 years) 1.21 (0.98–1.51) 1.06 (0.81–1.39) 1.67 (1.16–2.42)

Male 1.36 (0.78–2.38) 1.68 (0.82–3.47) 0.76 (0.31–1.86)

CD4 (per 100 cells/µL) 0.70 (0.55–0.88) 0.69 (0.53–0.92) 0.74 (0.49–1.13)

Cancer > 2 months after HAART start

Age (per 10 years) 1.32 (1.02–1.72) 1.15 (0.82–1.62) 1.70 (1.12–2.58)

Male 0.90 (0.48–1.69) 1.14 (0.49–2.67) 0.51 (0.19–1.35)

CD4 (per 100 cells/µL) 0.79 (0.60–1.03) 0.81 (0.59–1.13) 0.79 (0.50–1.24)

*
Adjusted for site.
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