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Background:

e Since 1996, highly active antiretroviral therapy (HAART) has resulted in
improved survival of HIV-infected persons.

Concurrently, we have seen a shift in the natural spectrum of HIV
disease with a decline in overall incidence of opportunistic infections
and an increase in medical problems, such as liver and kidney disease.

Although the incidence of AIDS-defining malignancies has decreased in
the HAART era, less is known about the incidence of non-AIDS defining
malignancies among HIV-infected persons.

Objective:

e To determine the incidence of the most frequent malignancies among
HIV-infected persons relative to the general US population, 1992-2002.

Methods:

e Data were obtained from two longitudinal medical records abstraction
projects, the HIV Outpatient Study (HOPS) and the Adult/Adolescent
Spectrum of Disease (ASD) project:

The HIV Outpatient Study (HOPS):

e HOPS is an on-going prospective observational study into which
patients are continuously being recruited and followed since 1992.

Study sites include nine clinics in eight U.S. cities where
approximately 3,000 HIV-infected patients receive care annually.
There have been over 175,000 outpatient visits since 1992;
participating physicians routinely care for over 200 patients per year.

Data from physician-patient interactions are electronically collected
and submitted for central processing and analysis. Data collected
include demographic characteristics, HIV transmission risk factors,
symptoms, diagnoses (both definitive and presumptive), medications
prescribed, including dosage and treatment duration, and laboratory
values, including CD4+ cell counts and plasma HIV-1 RNA levels.

The Adult/Adolescent Spectrum of Disease (ASD) Project:

e ASD is a prospective observational medical record abstraction
project that collected data from over 60,000 patients enrolled
in 100 participating facilities across 10 U.S. cities from 1990-
2003.

Clinical data are collected retrospectively for the year prior to
enrollment and then at 6 month intervals until patient death
or loss to follow-up.

Data collected include demographic characteristics, HIV
transmission risk factors, insurance, health-care utilization,
prescription of antiretroviral medications, prophylaxis, CD4 +
cell counts, viral loads, and AIDS-defining opportunistic
illnesses.

e Data were obtained from the Surveillance and End Results (SEER)
project for comparison.

Incidence of AIDS defining and non-AIDS defining malignancies among HIV-infected persons.
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The Surveillance and End Results (SEER) Project:

SEER is an active and passive cancer surveillance system, which
collects incidence and survival data from 13 geographically
defined, population-based, central cancer registries in the United
States.

Geographic areas are selected for inclusion in the SEER Program
based on ability to operate and maintain a high quality
population-based cancer reporting system and for their
epidemiologically significant population subgroups.

Data from Alaska, Hawaii, and rural Georgia were not included in
the analysis.
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Table 1. Cancer Definitions by ICD-9 Codes

Cancer Category Cancer Site ICD Code

Kaposi's Sarcoma 176

Non-Hodgkin's

Lymphoma 200, 202.0-202.2, 202.8-202.9

Cervical Cervix uteri (females) 180
Anal Anus, anal canal, anorectum 154.2-154.8 (NHL)
Hodgkin's Lymphoma 201
Liver Liver 155.0, 155.2
Testicular Testicle (males) 186
Melanoma Melanoma of skin 172

Oropharyngeal Oral cavity, pharynx, larynx 140-149, 161
162.2-162.9

153, 154.0, 154.1, 159.0

Lung Lung, bronchus
Colorectal Colon, rectum, rectosigmoid junction

Renal Kidney, renal pelvis, ureter, urinary
organs 189

Cancer Site

Breast Breast (females) 174 Anal

Prostate Prostate (males) 185

Hodgkin's Lymphoma 102

Liver

Table 2. Characteristics of Study Populations

Melanoma

ASD & HOPS SEER
n = 181,201 n = 262,740,411
Characteristic % %
Age (years)

20-24 3.9

25-29 11.2

30-34 19.9

35-39 22.6

40-44 18.8

45-49 12.0

50-54 6.5

55-59 3.0

60-64 1.4

65-69 0.6

70-74 0.2

Lung

Renal

Race
White
Non-white

Sex
Male
Female
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Cancer Site
Kaposi's Sarcoma (KS) 2497
Non-Hodgkin's Lymphoma 1023

Cervical cancer (females) 95

Testicular (males) 22

Oropharyngeal 66

Colorectal

Breast (females)

Prostate (males)

Table 3. Incidence Rate Ratios of AIDS-defining Malignancies, 1992-2002

ASD & HOPS (HIV-infected Population) Incidence Rate Ratio
(95% CL)
Standardized HIV

Observed SEER
353.7 (338.6, 369.4)
28.7 (26.9, 30.5)

SEER (General
Population)
Observed Rate
(95% CL)

3.3 (3.3, 3.4)
18.3 (18.2, 18.5)

Standardized Rate
(95% CL)

1167.1 (1151.0, 1183.7)
524.9 (514.1, 536.2)

# Cases Person-Years Observed Rate
175,843 1420.0
180,212 567.7

43,285 219.5 223.2 (212.3, 235.8) 13.1(12.9, 13.3) 17.0 (13.9, 20.7)

Table 4. Incidence Rate Ratios of non-AIDS defining Malignancies, 1992-2002

ASD & HOPS (HIV-infected Population)
SEER (General

Population)
Observed Rate
(95% CL)
1.4 (1.3, 1.4)

Incidence Rate Ratio
(95% CL) Standardized
HIV : Observed SEER
18.3 (13.6, 24.2)

Standardized
Rate (95% CL)
25.6 (23.0, 28.7)

# Cases Person-Years Observed Rate
78 181,064 43,1

180,981 56.4 57.6 (53.7, 62.2) 3.3 (3.2, 3.4) 17.5 (14.4, 21.1)

49 181,187 27.0 20.5 (18.3, 23.3) 4.6 (4.5, 4.7) 4.5 (3.2, 6.1)

137,599 16.0 25.7 (21.5, 31.4) 7.8 (7.6,7.9) 3.3 (2.3, 4.5)

38 181,126 21.0 36.9 (32.8, 42.2) 17.8 (17.7,18.0) 2.1 (1.6, 2.6)

181,092 36.4 30.9 (28.1, 34.3) 15.8 (15.6, 15.9) 2.0 (1.5, 2.5)

181,123 90.0 90.7 (86.1, 95.9) 57.4 (57.1, 57.7) 1.6 (1.4, 1.8)

181,078 40.9 49.4 (45.2, 54.5) 41.8 (41.6, 42.1) 1.2 (0.9, 1.4)

181,161 13.2 10.6 (8.6, 13.2) 11.6 (11.5,11.7) 0.9 (0.6, 1.4)

43,462 82.8 103.6 (95.7, 113.8) 151.0 (150.3, 151.7) 0.7 (0.5, 0.9)

137,568 24.7 42.6 (39.4,46.7) 146.9 (146.2, 147.5) 0.3 (0.2, 0.4)
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Statistical analysis:

e Definitions of cancer categories were established based on cancer site
and ICD-9 codes. (Table 1)

Incidence rates of three AIDS-defining malignancies and eleven non-
AIDS defining malignancies were calculated as the collective number of
cases in the eleven-year period divided by total number of prospective
person-years during that same period from 1992-2002. Person-years
varied slightly for each cancer due to the exclusion of prevalent cases.

Cancer incidence rates for the HIV-infected population were adjusted
for age, and several were also adjusted for race and/or gender using
direct standardization according to the age, sex, and race distribution of
the SEER population. 95% confidence intervals were derived by
assuming the number of cancer cases in each standardization group
follow a Poisson distribution.

Similar considerations were applied to calculation of confidence
intervals for the ratio of the standardized incidence rate in the index
HIV population to the observed incidence rate in the fixed SEER
population.

Results:

A total of 59,101 persons (6545 persons from HOPS and 52,556 from
ASD) were observed in the combined dataset, representing 181,201
person-years of follow-up. The data from ASD and HOPS were
combined after the incidence rates in the 2 cohorts were examined
separately and found to be similar in each.

The age, sex, and race distributions of the SEER and ASD & HOPS
populations are shown (Table 2).

The rates of the 3 AIDS-defining malignancies as well as of 7 non-AIDS
defining malignancies were significantly higher in the HIV-infected
population than in the SEER population which include: Kaposi's
sarcoma, non-Hodgkin's lymphoma, cervical cancer, anal cancer,
Hodgkin's disease, liver cancer, testicular cancer, melanoma,
oropharyngeal cancer, and lung cancer. (Table 3 and Table 4)

The incidence rates of breast and prostate cancer were significantly
lower in the HIV-infected population compared to the SEER population.

There were no differences in incidence rates of colorectal or renal
cancer.

Limitations:

e Individuals in ASD and HOPS are not representative of all HIV-infected
persons in the United States.

SEER population tends to be more urban than the general U.S.
population, over-representing Asian-Americans, American Indians, and
Native Hawaiians which limits the generalizability of the data collected.

SEER registry sites were different from the HOPS and ASD project areas.

Conclusions:

e Relative to the SEER population, the incidence of many non-AIDS
defining malignancies were significantly higher in HIV-infected persons
from 1992-2002, suggesting that HIV-infected persons are at higher risk
of developing certain cancers.

In addition to encouraging tobacco cessation, health care providers
should consider enhanced monitoring for these malignancies in their
HIV-infected patients.
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