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Abstract

Introduction—The current study examines the spectrum of malignancies among HIV-infected
South Indians enrolled in a clinical care program.

Materials and Methods—We conducted a nested matched case-control study among 42 HIV-
infected cases who developed cancer and 82 HIV-infected controls between 1998 and 2008 at a
tertiary care HIV care program in South India.

Results—The most common types of cancer included non-Hodgkin’s lymphoma (38.1%),
Hodgkin’s lymphoma (16.7%), squamous cell carcinoma (14.3%), and adenocarcinoma (14.3%).
The median duration of time from HIV infection to cancer diagnosis was 549 days [interquartile
range (IQR): 58-2013]. The nadir CD4 cell count was significantly lower in cases compared to
controls (134 cells/ul vs. 169 cells/ul; = 0.015). Cancer patients were more likely to have a more
advanced HIV disease stage at the time of cancer diagnosis compared to control patients (Stage C:
90.5% vs. 49.4%; P<0.0001). Significantly more cancer patients were receiving antiretroviral
treatment relative to control patients at the time of cancer diagnosis (92.9% vs. 66.3%; ~£=0.001).

Conclusions—HIV-infected patients who developed cancer had more advanced
immunodeficiency at the time of cancer diagnosis and a lower nadir CD4 cell count. It is possible
that with the continued roll-out of highly active antiretroviral therapy in India, the incidence of
HIV-associated malignancies will decrease.

Introduction

It is estimated that approximately 2.5 million Indians are currently infected with HIV. [1] In
the era of generic highly active antiretroviral therapy (HAART) coupled with improved
prophylaxis and treatment for opportunistic infections, the natural history of HIV disease has
continued to change in India. [21 The increased survival of HAART-experienced HIV-
infected patients may also lead to a rise in chronic comorbid conditions, such as cancer. [3]
Data from the developed world have suggested a decrease in AIDS-related malignancies,
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namely Kaposi sarcoma and non-Hodgkin’s lymphoma, among HAART-experienced
patients. [41.I51.[6] However, the spectrum and clinical correlates of malignancies among HIV-
infected Indians remain to be fully characterized. [71.[8]

The current case-control study describes the pattern of malignancies among HIV-infected
patients at a large tertiary care HIV facility in South India. Data on the spectrum and clinical
correlates of developing malignancies can assist in the formulation of targeted primary
prevention efforts for HIV-infected Indians in care.

Materials and Methods

Setting

OPatients

Since 1996, YRG Center for AIDS Research and Education (YRG CARE)-VHS Chennai
has provided a continuum of care for over 12,000 HIV-infected individuals. As per World
Health Organization (WHO) treatment guidelines, patients were advised to initiate HAART
before CD4 cell counts reached <200 cells/ul or when CD4 cell counts ranged between 200
and 350 cells/ul with an AIDS-defining illness. The current study was approved by the free-
standing YRG CARE Institutional Review Board (IRB).

All patients were HIV infected and >18 years of age at enrollment. Patients who registered
with an incident cancer diagnosis following confirmed HIV status between January 1998
and October 2008 were included in the current study. The following analyses were
conducted using a nested case-control model in which cases were HIV-infected patients who
had been diagnosed with a malignancy following enrollment to care, and controls were HIV-
infected patients receiving clinical care. Cases were matched to controls by gender, age, and
date of enrollment into clinical care at the end of study follow-up (survival sampling).

Clinical assessment

The following methods were employed for diagnosis of cancer cases: pathological/
histological confirmation (88.1%), radiology (97.6%), and clinical (95.2%) diagnosis. All
cases of lymphoma were diagnosed using the WHO classification. Further analyses were
executed using the YRG CARE Chennai HIV Observational Database. [¥] This database
collects data on demographics; clinical assessments including data related to the occurrence
of new opportunistic infections; current treatment regimens and adverse events (AE); and
also laboratory data, including hemoglobin, liver, and renal function tests, CD4 cell counts,
and plasma viral load (PVL). In accordance with WHO guidelines, the patient received
laboratory monitoring at least every 6 months after initiating therapy. [10]

Statistical analysis

Descriptive statistics were calculated with the mean for variables that were normally
distributed, and the median and interquartile range (IQR) for variables influenced by
extreme values. To compare proportions, chi-square (XZ) statistics were used, and Student’s
t-tests were used to analyze continuous variables. Statistical analyses were performed with
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SPSS software (version 13.0; SPSS, Chicago, IL, USA). A P-value less than 0.05 was
considered statistically significant.

A total of 42 incident cases of cancer were diagnosed among this cohort of South Indian
HIV-infected patients following enrollment into clinical care. Two-fifths of cancer cases
(41%) were diagnosed after 2004, 27% during 1998-2001, and 31% during 2001-2004.
Over two-thirds (69%) of cancer cases were men; the median age at the time of cancer
diagnosis was 35 years (IQR: 29.8-46.3). Over 85% of cases and controls had acquired HIV
via heterosexual transmission. Cases and controls had the same body mass index (BMI, 20.1
kg/m?2). Fewer cases reported alcohol consumption or tobacco use compared to controls
[Table 1].

The major types of cancer included non-Hodgkin’s lymphoma (38.1%); Hodgkin’s
lymphoma (16.7%); squamous cell carcinoma (14.3%), three in the cervix and one each in
the penis, esophagus, and rectum; adenocarcinoma (14.3%), two in the breast and one each
in the kidney, lung, trachea, and sinuses; and soft tissue sarcoma (4.8%), one in the bone and
the other in the skin. The remaining cancer diagnoses (9.5%) were documented only in a
single patient each: extramedullary plasmacytoma, meningioma, multiple myeloma, thyroid
follicular carcinoma [Figure 1]. At the time of cancer diagnosis, 7.1% of cases were local
and 92.9% were at distant sites. Among the cases of lymphoma, 36% were nodal and 64%
were extranodal at the time of diagnosis. [Table 2] presents the morphology of each cancer
by the anatomical site of diagnosis.

The nadir CD4 cell count was significantly lower in cases compared to controls (134 cells/pl
vs. 169 cells/pl; P=0.015). Also, cases had lower CD4 cell counts at the time of enrolling to
care and at the time of cancer diagnosis compared to controls. The median CD4 cell count at
the time of cancer diagnosis was 164 cells/ul (IQR: 69-333). Cases were more likely to have
a more advanced disease stage at the time of cancer diagnosis compared to controls (Stage
C: 90.5% vs. 49.4%; £<0.0001). Close to half of the cases (54.8%) and controls (48.2%) had
a prior AIDS diagnosis, and the most common AIDS diagnosis was pulmonary tuberculosis
among both cases (38.1%) and controls (41.0%).

Significantly more cancer patients were receiving antiretroviral treatment relative to control
patients at the time of cancer diagnosis (92.9% vs. 66.3%; P=0.001). Cases had a longer
time period between enrollment to care and HAART initiation relative to controls (median
number of days: 81 vs. 28). Half of the cancer cases were diagnosed after initiating HAART.
The median duration between HAART initiation and cancer diagnosis was 195 days (IQR:
91-814.5). The median duration of time from HIV infection to cancer diagnosis was 549
days (IQR: 58-2013).

A fifth of cases (21.4%) underwent surgery for cancer treatment, 14.3% radiotherapy, and
45.2% chemotherapy. Close to a fifth of cancer cases (19%) died after enrollment to care,
and all but one of these patients died as a result of cancer.
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Discussion

The current study documents the profile of malignancies among HIV-infected South Indians
diagnosed with cancer after enrollment into HIV clinical care. Almost half of the patients
(45%) in the current study had developed an AIDS-defining malignancy (non-Hodgkin’s
lymphoma or invasive carcinoma of the cervix). This finding is similar to another recent
study from Western India where about 43% of patients had developed an AIDS-defining
malignancy. 7] The high frequency of non-Hodgkin’s lymphoma is similar to other studies
among HIV-infected patients. [7}[11] Data from the developed world have suggested that
HAART may decrease the excess risk of developing non-Hodgkin’s lymphoma. [41.3]1 A
recent study from a North American cohort suggests that non-AIDS-defining cancers
represent an increasing proportion of cancers observed in HIV-infected patients, and these
patients may be at an increased risk of such cancers compared to the general population. [12]
We reported no cases of Kaposi’s sarcoma in this case series, which is in accordance with
data from India showing few reported cases of Kaposi’s sarcoma in this region. [131.[14] The
profile of cancers among HIV-infected South Indians in the current study appears to differ
from the distribution among noninfected South Indians in whom among males cancers of the
oral cavity, pharynx, and lungs and among females cancers of the cervix and breast are most
common. [151.116] These differences between HIV-infected and uninfected populations may
reflect differing environmental exposures as well as a causative role of HIV-associated
immunodeficiency in cancer incidence. As HIV-infected Indians live longer with a growing
access to generic HAART, longitudinal studies will need to be conducted to examine the
development of malignancies, as well as the further development of regional cancer
registries for HIV-infected Indians. [17]

In the current study, patients who developed cancer had more advanced disease at the time of
cancer diagnosis and a lower nadir CD4 cell count. This finding is concordant with the high
frequency of AIDS-related malignancies, which are more frequent in patients with advanced
immunodeficiency defined by a low CD4 cell count. [18] Cancer cases were more likely to
initiate HAART after enrollment to care compared to controls, but the time period between
enrollment into clinical care and HAART initiation was over three times longer for cases
than control patients. The fact that cancer patients were more likely to be receiving HAART
relative to controls at the time of cancer diagnosis may reflect heightened detection and
screening for malignancies at the time of treatment initiation. Since many patients initiated
HAART with advanced immunodeficiency well after they would have met treatment
initiation criteria, the association between HAART and cancer may reflect an advanced HIV
disease stage. Despite the increasing availability of HAART in India, the clinical reality that
patients continue to present to care with advanced immunodeficiency suggests that AIDS-
defining malignancies may continue to be prevalent in the HAART era unless further
proactive efforts are taken to identify HIV-infected Indians at an earlier stage of HIV
infection. It is conceivable that the incidence of AIDS-related malignancies may decrease if
HAART is initiated at higher CD4 cell counts. [19]

More than 10% of the neoplasms in this series were likely due to HPV-related oncogenesis
(i.e., cervical, anal, and possibly head and neck region squamous cell cancers), which might
have been preventable by prior vaccination. Cancer registries from Chennai have recorded a
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high incidence rate of cervical cancer in India (20.3 per 100,000 person-years), which
comprise close to 20% of malignancies in women. [29] Given the limited availability of
screening for cervical cancer among the general population in resource-limited settings and
the high risk of cervical cancer among HIV-infected individuals, there is a need for further
proactive screening of HIV-infected women in care.

A limitation of the current study is that we are unable to comment on the prevalence of
malignancies in this population of HIV-infected patients due to the case-control study design
and it is possible that we may have underestimated the number of cancer cases. Since HIV-
infected patients in the current study were referred to a regional cancer center for treatment
and follow-up care following cancer diagnosis, we are unable to provide further details on
stage, subtypes, and outcomes of malignancies. The aim of this epidemiological analysis
was to provide an overview of the spectrum of malignancies among HIV-infected South
Indians, an area with limited available data to date. The strength of the current study was
that all cancer diagnoses were made following diagnosis of HIV, though it is possible that
carcinogenesis could have begun before enroliment into care.

In light of the increasing availability of HAART and the improved management of HIV-
related coinfections, longer survival among HIV-infected Indians will likely increase the
importance of cancer in HIV clinical management. [31 Whether AIDS-defining cancers
continue to be the primary cancer diagnoses among HIV-infected Indians will likely depend
on timely access to HAART. HIV-infected Indians over time who receive HAART may also
be at risk for developing other non-HIV-related cancers that are prevalent in the noninfected
population, such as cancers of the head and neck and cervix. Continued monitoring of
HAART-experienced Indians may reveal further changes in the cancer incidence and provide
new strategies for cancer screening and clinical intervention.
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B Non-Hodgkin’s Lymphoma
(38.1%)

B Hodgkin’s Lymphoma (16.7%)
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Figure 1.
Distribution of malignancies (n = 42)
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Characteristic Cases frequency [mean (%), Controlsfrequency [mean (%),  p.ygue’

median (IQR)] median (IQR)]

N= 42 N =82

Median CD4 cell count (cells/pl)
At enrollment to care 199 (88-459) 233 (111-480) NS
Nadir CD4 cell count 134 (65-235) 169 (86-322) 0.015
Median BMI (kg/m?) 20.1 (17.9-22.9) 20.1(17.3-21.7) NS
Alcohol use 7.1 145 NS
Tobacco use 11.9 18.1 NS
HAART experienced 92.9 66.3 <0.0001
Prior AIDS diagnosis 54.8 48.2 NS
WHO disease stage at the time of cancer diagnosis
B 9.5 50.6 <0.0001
C 90.5 49.4 <0.0001
Median time between enrollment to care and HAART 81 (8-991) 28 (1-221) NS

initiation (days)

Cases and controls matched on gender, age, and year of enrollment into HIV care. NS = not significant,

*
P-value compares chi-square statistics for categorical variables and Student’s #tests are for continuous variables.
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Table 2

Malignancies categorized by site and morphology (N = 42)

Site M orphology Frequency
Kidney Renal cell carcinoma 1
Lymph node Non-Hodgkin’s lymphoma 14
Hodgkin’s lymphoma 7
Penis Squamous cell carcinoma 1
Bone Soft tissue sarcoma 1
Multiple myeloma 1
Breast Adenocarcinoma 2
Cervix Squamous cell carcinoma 3
Esophagus Squamous cell carcinoma 1
Lung Carcinoma 1
Abdomen Lymphoma 1
Trachea Adenocarcinoma 1
Colon Non-Hodgkin’s lymphoma 1
Meninges Meningioma 1
Rectum Squamous cell carcinoma 1
Thyroid Follicular carcinoma 1
Soft tissue/skin  Soft tissue sarcoma 1
Extramedullary plasmacytoma 1
Erythroplakia 1
Sinus Adenocarcinoma 1
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