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ABSTRACT

This study was carried out to describe and compare the demographic, clinical, and therapeutic characte-
ristics of HIV patients who developed some cancer. We identified 276 cancer cases diagnosed at Hospital 
Cayetano Heredia between 2000 and 2018. 80,8% (223/276) had AIDS-defining-cancers (ADCs), being 
Kaposi's Sarcoma the most frequent type; meanwhile, among non-AIDS-defining-cancers (NADCs), the 
most frequent was Hodgkin lymphoma. The median age was 36,5 years, being highest among the ca-
ses diagnosed with NADCs. Concerning CD4 lymphocyte counts, the median among ADCs was much 
lower than NADCs, 87,5 cells/µl and 216 cells/µl, respectively. Therefore, NADCs cases have a longer 
history of HIV infection, and an older age at cancer diagnosis, as well as higher CD4 cells counts.

Keywords: HIV, AIDS, Neoplasms, Latin America (source: MeSH NLM).

INTRODUCTION

The risk of developing cancer in people living with HIV (PLHIV) is higher than that of the ge-
neral population; this is a consequence of the immunosuppression caused by this virus, which 
impairs the control of viral infections with oncogenic potential (1,2). After the introduction of 
antiretroviral therapy (ART) worldwide, the morbidity and mortality rate due to opportunis-
tic infections and some cancers decreased considerably (3). In developed countries, where this 
therapy is widely available, PLHIV have a longer life expectancy and neoplasms are positioned 
as one of the main causes of death (4).

According to the Centers for Disease Control and Prevention (CDC) classification criteria (5), 
HIV-associated cancers are classified into AIDS-defining neoplasms (ADN) and non-AIDS-
defining neoplasms (NADN). ADN include Kaposi’s sarcoma (KS), non-Hodgkin’s lymphoma 
(NHL) and invasive cervical cancer (ICC), all caused by oncogenic viruses such as human 
herpes virus type 8 (HHV-8), Epstein-Barr virus (EBV) and human papillomavirus (HPV), 
respectively (5). And NADN include all remaining types of cancers. Thus, since the widespread 
use of ART, the incidence of ADN has largely decreased, while the number of NADN has 
increased in recent years (6,7).

In Peru there is little evidence on neoplasms in PLHIV. Of the few articles, those on KS and 
non-Hodgkin’s lymphoma stand out. For example, Mohanna et al. found an incidence of KS of 
20 per 1,000 patients treated for HIV between 1987 and 2003 (8). While, in 2018, Cuellar et al. 
carried out a study to determine prognostic factors for non-Hodgkin’s lymphoma in HIV patients. 
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Motivation for the study: The risk of developing cancer 
in people living with HIV is higher than that of the general 
population. However, there are no studies carried out in Peru 
on this subject.

Main findings: The most frequent non-AIDS-defining 
neoplasms were Kaposi’s sarcoma and non-Hodgkin’s 
lymphoma; whereas, among non-AIDS-defining neoplasms, 
Hodgkin’s lymphoma was the most common.

Implications: These findings represent a first insight regarding 
cancer in patients with HIV/AIDS in Peru.

KEY MESSAGES
To date, there is not a study that describes the characteristics of 
HIV patients who developed any type of cancer (9). Therefore, 
much of the information comes from studies conducted in 
other countries, where the epidemiological characteristics 
and the context of the population are different from those in 
Peru (10-12). For this reason, the aim of our study was to describe 
and compare the demographic, clinical, and therapeutic 
characteristics of PLHIV who developed cancer in a public 
referral hospital in Peru.

THE STUDY

Design and study population
We conducted a cross-sectional and descriptive study, based 
on information obtained from the records of the HIV-AIDS 
cohort (COVIHS), which to date is enrolling about 9,000 
PLHIV receiving specialized care in the National Health 
Strategy for the Prevention and Control of STIs, HIV and 
AIDS (ESNITSS) at the Cayetano Heredia National Hospital. 
All PLHIV over 18 years of age who developed any type of 
cancer between January 1, 2000 and December 31, 2018, and 
who were enrolled in that cohort were selected.

Variable definition
Demographic characteristics included age at cancer 
diagnosis, sex, and self-reported transmission method. 
Cancer-related variables included cancer type (ADN or 
NADN), calendar year of neoplasm diagnosis (period 2000-
2004, 2005-2009, 2010-2014 or 2015-2018), and time from 
HIV diagnosis to cancer. Cancer diagnosis was taken into 
account up to one year prior to HIV diagnosis, and at any 
time after HIV diagnosis (13).
Laboratory values were CD4 cell count (<200 cells/μL or 
≥200 cells/μL) and Log10 viral load (suppressed; 2.6-3.9; 4.0-
4.9 or ≥5.0 copies/mL), both based on the most recent result 
registered between six months before and one month after 
the date of cancer diagnosis (13). Cancer treatment comprised 
chemotherapy, radiotherapy, surgery, or a combination thereof. 
Intraepithelial neoplasms (CIN) were not considered. Missing 
data were kept and classified in the unknown group.

Data Management
The information was obtained through authorized extraction 
from the COVIHS database. Personal data such as names and 
surnames were associated with a numerical code. Subsequently, a 

new database was created in Excel, respecting the same numerical 
identifiers. Only the researchers had access to the final database, 
and the main researchers were responsible for its processing and 
statistical analysis. To guarantee the quality of the information, 
we verified for inconsistencies, errors and duplicate data.

Statistical analysis
Descriptive analysis was summarized using median and 
interquartile range (IQR) for continuous variables, and 
percentages for categorical variables. To compare variables 
between the ADN and NADN groups, we applied the Chi-
square test and the Mann-Whitney U test, as appropriate. 
A p value of less than 0.05 was considered statistically 
significant. Data harmonization and processing was carried 
out with the STATA 14 statistical package.

Ethical considerations
The study protocol was approved by the Institutional Ethics 
Committee of the Universidad Cayetano Heredia. Informed 
consent was not required because the data came from a 
database and was analyzed retrospectively.

FINDINGS

From 2000 to 2018, 276 cancer cases were identified in 269 
PLHIV; 80.8% (223/276) had ADN and 19.2% (53/276) 
NADN. The most frequent ADN were Kaposi’s sarcoma with 
62.8% (140/223) and non-Hodgkin’s lymphoma with 30.0% 



Cancer in people with HIV/AIDRev Peru Med Exp Salud Publica. 2021;38(2):278-83.

https://doi.org/10.17843/rpmesp.2021.382.6341280

(67/223); while, regarding NADN, Hodgkin’s lymphoma 
with 22.6% (12/53) was the most frequent (Table 1).

The median age of the total number of cases was 36.5 
years (IQR: 29.7-46.0); and 79.4% (219/276) were men. Men 
who have sex with men (MSM) were more numerous in the 
ADN group, whereas heterosexuals predominated among 
NADN. The median time from HIV diagnosis to cancer 
was 9.2 months (IQR: 1.4-52.7); however, 77.4% (41/53) of 
NADN had a time greater than 12 months from HIV diag-
nosis to cancer. The median CD4 cell count was 112 cells/
µL (IQR: 39.5-253.0), with about 60% (160/276) having le-
vels below 200 cells/µL, and only 25.4% (70/276) in viral su-
ppression at cancer diagnosis (Table 2).

Despite the missing data regarding oncologic treatment, 
51.1% received chemotherapy in association with other 
drugs or as the only treatment. For patients with non-disse-
minated Kaposi’s sarcoma, the initiation of ART as oncolo-
gic treatment was immediate upon cancer diagnosis. For the 
remaining patients with other types of cancer, the median 
time from cancer diagnosis to oncologic treatment exclu-
ding ART was 29 days (IQR, 10-72). Table 3 describes the 
seven patients who developed a second cancer.

At the time of cancer diagnosis, NADN cases had a me-
dian age of 42.2 years and for ADN cases the median age was 
35.2 years. The female to male distribution was 1:4; however, 
among NADN it was 2:3. The median time from HIV diag-
nosis to cancer among AND cases was 5.8 months (IQR: 1.1-
38.1), while among NADN cases it was 52.7 months (IQR: 
16.8- 111.1), demonstrating that the latter group had a lon-
ger history of HIV infection. ADN cases had lower CD4 cell 

counts (median 87.5 cells/µL, IQR: 37-241) than NADN ca-
ses (median 216 cells/µL, IQR: 129-298), and viral load was 
undetectable in 58.5% (31/53) of NADN compared to 17.5% 
(39/223) of AND cases. Figure 1 shows how the number of 
cancer cases has been increasing over the years, with ADN 
cases predominating over NADN.

DISCUSSION

This study demonstrates that ADN were the most frequent 
group of neoplasms among PLHIV, and KS WAS the most 
common type of cancer. The characteristics of ADN and 
NADN were opposite in almost all the analyzed variables, 
thus, NADN were diagnosed at an older age, were mostly 
heterosexual patients, had a longer HIV history, and at the 
time of cancer diagnosis, higher CD4 cell count and lower 
viral load levels.

These findings represent a first insight into cancer in 
patients with HIV-AIDS, since to date there are no studies 
that jointly evaluate ADN and NADN. Despite the limitations 
implied by their descriptive nature, the results did not differ 
from other studies. Similar results were observed in high- and 
low-income settings (1,14,15), where AND cases were found to be 
the predominant group; however, some recent reports from 
developed countries have shown that the incidence of NADN 
has increased (6,7). According to previous reports (12,14), KS 
was the most common neoplasm among ADN, particularly 
in places where co-infection with HHV-8 is high, such as 
in Latin America and Africa. Whereas, among NADN, 
Hodgkin’s lymphoma (HL) was the most frequent, as seen 
in other countries (16).

Regarding demographic characteristics, in concordance 
with other studies (17,18), PLHIV were diagnosed with NADN 
at an older age than ADN; however, it is still a very young 
age to develop cancer compared to the general population 
without HIV. Similar to a previous report (19), cases in 
males were more frequent than in females; however, some 
studies in Africa have shown that cancer frequencies were 
comparable or even higher in females because of the higher 
incidence of HIV among females. Due to the high prevalence 
of co-infection with HHV-8 among MSM, this population 
was more likely to belong to the ADN group. On the other 
hand, although in our series the presence of a second cancer 
diagnosis was low (seven cases), we noted that most of them 
were HHV-8 and EBV-related infections.

Types of cancer n (%)

Cancer-defining neoplasms (n = 223)

Kaposi’s sarcoma 140 (62.8)

Non-Hodgkin’s lymphoma 67 (30.0)

Invasive cervical cancer 16 (7.2)

Non-cancer-defining neoplasms (n = 53)

Hodgkin’s lymphoma 12 (22.6)

Cervical cancer in situ 9 (17.0)

Skin cancer 7 (13.2)

Other locations * 25 (47.2)

Table 1. Frequency of cancer types diagnosed at Cayetano Heredia 
Hospital between 2000-2018 (n = 276).

*Includes stomach, lungs, anus, rectum, eyes, breast, endometrium, ovaries, liver, 
prostate, tongue.
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Characteristics
Total ADN NADN

p value
n (%) n (%) n (%)

Age

Median (IQR) 36.5 (29.7-46.0) 35.2 (29.4-43.7) 42.2 (32.3-55.6) 0.001a

Sex

Male 219 (79.3) 187 (83.9) 32 (60.4) <0.001b

Female 57 (20.7) 36 (16.1) 21 (39.6)

Transmission method

Heterosexual 133 (48.2) 95 (42.6) 38 (71.7) <0.001b

MSM 140 (50.7) 126 (56.5) 14 (26.4)

Unknown 3 (1.1) 2 (0.9) 1 (1.9)

Period in years

2000-2004 13 (4.7) 11 (4.9) 2 (3.8) 0.886 b

2005-2009 53 (19.2) 45 (20.2) 8 (15.1)

2010-2014 96 (34.8) 76 (34.1) 20 (37.7)

2015-2018 114 (41.3) 91 (40.8) 23 (43.4)

Time from HIV diagnosis to cancer

Median (IQR) 9.2 (1.4-52.7) 5.8 (1.1-39.1) 52.7 (16.9-99.3) <0.001a

Pre-cancer diagnoses 9 (3.3) 6 (2.7) 3 (5.7)

0-2 months 75 (27.2) 71 (31.8) 4 (7.5)

2-12 months 62 (22.4) 57 (25.6) 5 (9.4)

>12 months 130 (47.1) 89 (39.9) 41 (77.4)

CD4 cell count (cells/µL)

Median (IQR) 112 (39.5-253) 87.5 (37-241) 216 (129-298) <0.001a

< 200 160 (58.0) 140 (62.8) 20 (37.7)

≥ 200 84 (30.4) 58 (26.0) 26 (49.1)

Unknown 32 (11.6) 25 (11.2) 7 (13.2)

Viral load (copies/mL)

Median (IQR) 4.7 (2.4-5.4) 4.9 (3.3-5.5) 1.9 (1.6-3.5) <0 .001a

Suppressed 70 (25.4) 39 (17.5) 31 (58.5)

2.6-3.9 29 (10.5) 22 (9.9) 7 (13.2)

4.0-4.9 46 (16.7) 41 (18.4) 5 (9.4)

≥ 5 90 (32.6) 87 (39) 3 (5.7)

Unknown 41 (14.8) 34 (15.2) 7 (13.2)

Oncologic treatment

ART 51 (18.5) 51 (22.9) 0 <0.001b

Chemotherapy 124 (44.9) 110 (49.3) 14 (26.4)

Radiotherapy 4 (1.4) 1 (0.4) 3 (5.7)

Surgery 14 (5.1) 7 (3.2) 7 (13.2)

QT + RT 14 (5.1) 9 (4.1) 5 (9.4)

QT + QX 3 (1.1) 1 (0.4) 2 (3.8)

RT + QX 2 (0.7) 1 (0.4) 1 (1.9)

Unknown 64 (23.2) 43 (19.3) 21 (39.6)

Table 2. Demographic, clinical and therapeutic characteristics of cases diagnosed with cancer at Cayetano Heredia Hospital between 2000-2018.

ADN: AIDS-defining neoplasms; NADN: non-AIDS-defining neoplasms; IQR: interquartile range; MSM: men who have sex with men; ART: antiretroviral therapy; QT: 
chemotherapy; RT: radiotherapy; QX: surgery.
a Mann-Whitney U test, b Chi-square test.
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NADN also had a longer history of HIV infection, 
higher CD4 cell count, and a higher number of cases in viral 
suppression than those with ADN. Meijide H. et al. (18), found 
that NADN cases had an average time from HIV diagnosis to 
cancer of 8 years compared to ADN cases, who had one year; 
likewise, about 70% of NADN had CD4 cell counts greater than 
200 cells/µL, and almost 60% had an undetectable viral load. 
A second study conducted in Mexico City by Cornejo-Juarez 
et al. (20) reported that almost 60% of their cases had CD4 cell 
counts greater than 200 cells/µL and an undetectable viral load. 
These findings could mean that either immunosuppression 
or viral suppression does not play an important role in the 
development of non-AIDS-related cancers. It is important to 
develop conduct cohort studies with larger sample size and, 
therefore, greater power; in addition to including confounding 

variables so that by means of regression models we can establish 
whether there is an association between HIV diagnosis and the 
development of NADN.

The main limitation of this study was based on 
information bias, since we used records from multiple 
databases belonging to the HIV cohort, which had 
information from different sources, such as medical records, 
discharge reports and histological reports. Likewise, it was 
not possible to collect data on some clinical variables that 
would have enriched the study analysis, such as, for example, 
traditional risk factors for cancer (alcoholism and smoking), 
co-infections with oncogenic viruses, cancer stage and 
remission after treatment. Selection bias is also present, 
since all HIV patients who developed some type of cancer 
were selected from a single hospital center.

In conclusion, our findings are similar to other case 
series worldwide, where NADN were the most frequent type 
of cancer. NADN cases presented older age, longer history 
of HIV infection, higher CD4 cell counts, and most were in 
viral suppression.
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