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Background

Due to advancements in highly active antiretroviral therapy (HAART), the overall
mortality rate among individuals living with Human Immunodeficiency Virus (HIV) has
decreased. HIV infection is associated with an increased risk of various cancers, both
AIDS-defining and non-AIDS-defining. However, evidence regarding colorectal cancer
(CRC) incidence and risk in the HIV population remains inconclusive. Through extensive
analysis of a comprehensive database, this study aims to investigate the prevalence of
CRC in the HIV population.

Methods

We conducted a search within Explorys Inc, a commercial database consisting of
electronic medical records data from 26 prominent integrated US healthcare systems,
encompassing 36 US hospitals, spanning from 2015 to 2020. Using Systematized
Nomenclature of Medicine - Clinical Terms (SNOMED-CT) the codes for “Human
immunodeficiency virus infection” were identified. The prevalence of CRC was calculated.
To account for confounding variables, a multivariate analysis model was employed.

Results

The database included records of 217,570 HIV-positive individuals. Utilizing univariate
analysis, we calculated the prevalence of CRC among HIV-positive patients in various age
groups. The prevalence of CRC among HIV-positive patients was 0.16%, which is shows a
twofold increase compared to HIV-negative patients, whose prevalence was 0.08% with a
statistically significant difference (P < 0.0001). When adjusting for confounding factors,
our analysis showed that HIV-positive patients were more likely to develop CRC with OR
1.796 (95% CI 1.7-1.8, P < 0.0001) compared to HIV-negative individuals.

Conclusion

Our study shows a markedly elevated prevalence of CRC in HIV-positive individuals when
compared to patients without HIV. Additionally, we identified predictors associated with
CRC in this population. Further studies are warranted to comprehensively assess this
association, thereby facilitating refinement of screening and treatment guidelines.

INTRODUCTION A blend of lifestyle, social, and infectious risk factors

plays a role in the increased risk of NADCs found in PLWH.
The introduction of highly active antiretroviral therapy AN example of this complex interplay is the link between
(HAART) marks an era of drastically lower cancer rates for Epstein-Barr virus (EBV) and HL; EBV infection in com-
people infected with the human immunodeficiency virus bination with the B cell hyperstimulation response result-
(PLWH).1,2 Although most acquired immunodeficiency syn- ing from HAART-related immune reconstitution leads to an

drome (AIDS)-defined cancers (ADCs) became less frequent uncontrolled proliferation of infected B cells. Another ex-
among this population, the rate of some non-AIDS-defined ample is the relationship between (Human Papilloma Virus)
HPV infection and anal cancer, both of which are more fre-

quent in Men Who Have Sex with Men (MSM) or those who
perform anal sex. Additionally, with HAART being ineffec-
tive against HPV, and PLWH nowadays living longer, the

cancers such as lung cancer, anal cancer, liver cancer, and
Hodgkin lymphoma has increased steadily.34


https://doi.org/10.55070/001c.137054
https://doi.org/10.55070/001c.137054

Colorectal cancer risk in the HIV-positive population: A comprehensive analysis

incidence of anal cancer in this coinfected population has
increased. Finally, Immune dysfunction resulting in persis-
tent latent infection and reduced immunosurveillance are
also risk factors in carcinogenesis.%>

Among men and women, colorectal cancer (CRC) is
ranked as the third cause of cancer — related death world-
wide, leading to financial and public health burdens.> Thus,
it is imperative that we fully identify the risk factors of CRC
in vulnerable populations, such as PLWH. Conflicting stud-
ies exist regarding the risk of CRC in PLWH.

In a prospective study done by Patel et al., 54,780 HIV-
infected persons in the United States were followed from
1992 to 2003 and standardized rate ratios for multiple can-
cers were calculated to compare their incidence in the HIV-
infected population with that in the general population.
The incidence of colorectal cancer was higher in the HIV-
infected population than in the general population with a
SIR of 2.3 [CI, 1.8 to 2.9].5

Conversely, Coghill et al. collected incident colorectal
cancer in 713 PLWH using data from the HIV/AIDS Cancer
Match Study (1996-2012). Comparisons with general pop-
ulation cancer rates using standardized incidence ratios
(SIRs) showed a reduced CRC risk in PLWH including prox-
imal colon, distal colon, and rectum with the following re-
spective SIRs (0.67, 95% CI [0.59 to 0.75], P < .001; 0.51,
95% CI [0.43 to 0.59], P < .001; and 0.69, 95% CI [0.61 to
0.77], P < .001).6

Interestingly, Silverberg et al. performed a cohort study
of 20,775 HIV-infected and 215,158 matched HIV-unin-
fected Californians from 1996 to 2008, and obtained the
Adjusted rate ratios (RR) for HIV status of different cancers.
There was no increased risk for colorectal (RR=0.9;
P=0.34).7

In a comprehensive review performed by Kan et al, the
age-adjusted standardized incidence ratio (SIR) of CRC in
the HIV-positive and/or AIDS patient population ranges
from 0.33 to 3.6.8

Although most studies demonstrate either decreased or
no significant difference in the incidence of CRC between
PLWH and patients without HIV infection, Patel et al
showed that PLWH were at higher risk.5%10

We undertook this study to further elucidate the risk
factors associated with CRC in PLWH. By understanding
individual risk factors in PLWH, providers can tailor CRC
screening guidelines, with the goal of early intervention
and improved patient survival. We hope that this study
sheds light on the importance of early detection of CRC in
such a vulnerable population.

MATERIALS AND METHODS

DATABASE

Data was collected from the electronic medical record-
based commercial database: Explorys Inc, Cleveland, OH,
USA. Cleveland, OH, USA; an aggregate of electronic med-
ical records data from 26 major integrated US healthcare
systems consisting of 36 US hospitals, of patients > 18 years
old, between 2015 and 2020. Explorys contains de-identi-

fied data sourced from electronic medical records across
all institutions that participate. This data undergoes col-
lection, standardization, and storage within a cloud-based
system. Unlike the widely used International Classification
of Diseases codes, Explorys employs the Systematized
Nomenclature of Medicine - Clinical Terms (SNOMED-CT)
for diagnoses. Utilizing SNOMED-CT diagnoses allows for
the extraction of data from Explorys across different
groups, which can then be further divided into smaller
groups by utilizing additional diagnoses or applying diverse
filters, such as different demographic characteristics. To
safeguard patient confidentiality, the database research en-
gine rounds population counts to the nearest 10, treating
all counts between zero and 10 as equivalent. Given its
reliance on de-identified data, this database aligns with
Health Insurance Portability and Accountability Act
(HIPAA) standards, rendering institutional review board
approval unnecessary for studies utilizing this database.

STUDY DESIGN

We performed a retrospective cohort analysis, which in-
cluded all active medical records between the years 2015
and 2020. After excluding all patients under the age of 20
and those with a family history of gastrointestinal tract ma-
lignancies, a cohort identified all patients with SNOMED-
CT diagnosis of “Human immunodeficiency virus infec-
tion”. The control group was then identified as patients
without SNOMED CT diagnoses of “Human immunodefi-
ciency virus infection”. Basic demographic information, in-
cluding age, sex, and race, along with other comorbid con-
ditions were identified in the study and control groups
according to the presence or absence of their corresponding
SNOMED-CT diagnosis. We contrasted our selected
SNOMED CT terms for CRC, HIV, and comorbidities to
equivalent ICD-9-CM codes which have been utilized in
prior studies using population-based data to identify their
respective conditions (Table 1). A multivariate regression
analysis model was performed to adjust for confounding
factors.

COVARIATES

Age, sex, and race-based data were collected. Potential con-
founding factors were also identified including age, sex,
race, tobacco smoking, alcohol abuse, diabetes mellitus,
and obesity.

STATISTICAL ANALYSIS

There were 2 major cohorts: patients with HIV, and patients
without HIV. The overall prevalence of CRC was calculated
by dividing the number of CRC cases by the total number of
hospitalized patients with HIV. Similarly, the prevalence of
CRC was also calculated among patients without HIV.
Prevalence was then calculated in smaller groups based
on age and race. After the initial univariate analysis, a sta-
tistical multivariate model was performed using Statistical
Package for Social Sciences (SPSS) version 25.0 (IBM Inc.,
Armonk, New York) to adjust for the known risk factors.
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Condition

SNOMED-CT Term(s)

Equivalent ICD-9-CM Code(s)

Human Immunodeficiency Virus Infection

Human immunodeficiency virus infection

042.x-0.44.x

Colorectal Cancer

Malignant neoplasm of colon and/or rectum

153.X, 154.0-154.3, 154.8

Diabetes Mellitus Diabetes Mellitus 250.0
Smoking Tobacco user, History of tobacco use v69.8, v15.82
Obesity Obesity 278.00

Alcohol Abuse

Alcohol abuse, Ethanol abuse

305.00-305.03, 303.x

Table 1. SNOMED-CT Terms

SNOMED-CT terms by diagnosis (each search term separated by a comma), with their respective ICD-9-CM equivalents. If multiple search terms were used, the OR operand was used

to include these conditions.

These factors included age, sex, race, obesity, diabetes mel-
litus (DM), smoking, and alcohol abuse. To adjust for poten-
tial confounding from the aforementioned covariates, 512
searches were performed to account for every probability.
All statistical analyses were performed using IBM SPSS Sta-
tistics version 25, with CRC as an outcome between the HIV
group and the control patients without HIV and adjusting
for confounding factors. For all analyses, the adjusted odds
ratio was calculated with 95% confidence intervals (CIs),
and a two-sided p-value of less than 0.05 was considered
statistically significant.

RESULTS

DESCRIPTIVE ANALYSIS

There were 217,570 HIV patients (57.3% male; with 86.6%
in the age group of 20-64 years) included in this study be-
tween the years 2015 and 2020, and 38,898,150 patients
without HIV (44.2% male, with 77.9% in the age group of
20-64 years) in the control group. A power analysis for
proportion was performed using the method described by
Naing et al. (2022). The calculated sample size required to
detect a CRC prevalence of 0.16% with a margin of error
of 0.0005 was approximately 12.288. Since our study pop-
ulation greatly exceeded this number, it ensured sufficient
power for precise prevalence estimates and subgroup analy-
ses. Patients with HIV had a higher prevalence of comor-
bidities compared with control patients, including smoking
status (25% vs 13.3%), alcohol abuse (4.8% vs 1.8), obesity
(5.8% vs 3.9%), and diabetes mellitus (23.2 % vs 10.2%).
(Table 2)

In both groups, most of the patients were of the Cau-
casian race (63.2% vs 60.2%) whereas Hispanic/Latino was
the least category (2.2% vs 6.4%). A higher percentage of
patients with HIV were African American compared to
those without HIV (19.4% vs. 11.2%), while the opposite
was observed for patients categorized as belonging to other
races (15.2% vs. 22.2%). (Table 2)

Table 2: Baseline characteristic of the study popula-
tion. It provides demographic and medical information of a
population of 217,570 individuals with HIV and 38,898,150
individuals without HIV. The variables listed in the table in-
clude age, sex, race, and medical comorbidities.

PREVALENCE

The prevalence of CRC in individuals living with HIV was
0.16%, indicating a twofold increase when compared to
HIV-negative patients, who had a prevalence of 0.08%. This
disparity was statistically significant (P < 0.0001). Preva-
lence of CRC in HIV-positive Hispanics or Latinos was
0.62% whereas in Caucasians and African Americans, it was
almost the same around 0.17% (Figure 1). The prevalence
of CRC in HIV-positive patients based on age group is in
Figure 2 which shows an overall proportional increase in
prevalence of CRC concerning age except for a small drop in
the 80 — 84 age group.

MULTIVARIATE REGRESSION ANALYSIS

In the multivariate model, after adjusting for age, sex, race,
tobacco smoking, alcohol abuse, diabetes mellitus, and
obesity, HIV-positive patients were more likely to develop
CRC with OR 1.796 (95% CI 1.712-1.883, P < 0.0001) com-
pared to HIV-negative individuals. This indicates that HIV-
positive individuals have approximately an 80% increased
risk of developing CRC. In contrast, the odds for developing
CRC in Caucasians patients notably higher with an OR of
6.363 (95% CI 6.296-6.431), indicating that Caucasian pa-
tients were approximately 536% more likely to develop CRC
compared to non-Caucasians.

The odds for developing CRC were higher among Male
patients OR 1.795 (95% CI 1.776-1.815, P < 0.0001) than
female patients, elderly specifically aged above 65 years
OR 1.174 (95% CI 1.163-1.185, P < 0.0001) than patients
younger than 65 years, patients who drink alcohol OR 1.661
(95% CI 1.636-1.687, P < 0.0001) than non-alcoholics, pa-
tients who smoke OR 1.712 (95% CI 1.692-1.732, P <
0.0001) than nonsmokers, obese patients with BMI>30 OR
1.477 (95% CI 1.460-1.495, P < 0.0001) than patients with
BMI <30 and finally patients with diabetes mellitus OR
1.560 (95% CI 1.520-1.602, P < 0.0001) than non-diabetics.
(Table 3)

Table 3: Multivariate Regression Analysis with CRC
Being the Outcome. It presents a comparison of an out-
come (CRC) among different groups including HIV positive
vs negative, Caucasians vs non-Caucasians, male vs female,
age >65 vs <65, alcoholics vs non-alcoholics, smokers vs
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Variable

HIV (N=217,570)

No HIV (N=38,898,150)

Age 20-64

188,585 (86.6%)

30,301,330 (77.9%)

Age = 65

28,985 (13.4%)

8,596,820 (22.1%)

Male

124,770 (57.3%)

17,184,010 (44.2%)

Female

92,800 (42.7%)

21,714,140 (55.8%)

Caucasians

137,440 (63.2%)

23,416,620 (60.2%)

African Americans

42,270 (19.4%)

4,381,010 (11.2%)

Hispanic/Latino

4,820 (2.2%)

2,489,800 (6.4%)

Other

33,040 (15.2%)

8,610,720 (22.2%)

Smoking

54,630 (25%)

5,174,660 (13.3%)

Alcohol Abuse

10,510 (4.8%)

685,330 (1.8%)

Obesity (BMI > 30)

12,700 (5.8%)

1,543,410 (3.9%)

Diabetes Mellitus

50,560 (23.2%)

3,949,860 (10.2%)

Table 2. Baseline characteristic of the study population.

BMI: body-mass index, HIV: human immunodeficiency virus
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Figure 1. Prevalence of CRC in HIV based on race
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Prevalence %
o
=

2024 2529 3034 3539 4044 4549 5054 5559 6064 6569 7074 7579 80-84 85-89 90+
Age Group

Figure 2. Prevalence of CRC in HIV based on age

non-smokers, obese vs non-obese, and finally diabetics and
non-diabetics.

DISCUSSION

HIV infection has traditionally been thought to confer an
increased risk of cancer.! Although the introduction of
HAART treatment has improved the cancer rates found in
PLWH, patients with HIV continue to suffer from higher
rates of malignancy when compared to the rest of the pop-
ulation.1>10

Several mechanisms are responsible for the higher rates
of cancer in PLWH. HIV- related immunosuppression allows
oncogenic viruses to thrive, creating an environment of
chronic inflammation conducive to premature carcinogene-
sis. 111 Social factors such as access to screening and behav-
joral risks may also play a role in cancer formation.! Social
behaviors in PLWH, such as anal sex in MSM, can also pre-
dispose patients to co-infection with oncogenic viral infec-
tions, including HPV and EBV.! Increased lifespan of PLWH
after HAART can also play a role in the increasing rates of
cancer, as patients live longer allowing these malignancies
to be discovered.1%13

Malignancies in HIV-infected patients are defined as
NADC (Non-AIDS Defining Cancers) or ADC (AIDS Defining
Cancers).! ADCs are typically a result of chronic, oncogenic
viral infection in the setting of HIV-related immunosup-
pression.110 ADCs encompass Kaposi sarcomas, certain
cervical cancers, and non-Hodgkin’s lymphoma.! NADCs
are further subcategorized into viral (typically oncoviral)
and nonviral malignancies.! Viral NADCs include hepato-
cellular carcinoma (associated with Hepatitis B and Hepati-
tis C infection), Hodgkin lymphoma (associated with Ep-
stein-Barr infection), and cancers associated with Human
Papilloma Virus (HPV).! Nonviral NADCs encompass stom-
ach, colorectal, prostate, and many other solid cancers.!

After the introduction of Highly Active Antiretroviral
Therapy (HAART) in the 1990s, the incidence of AIDS-
defining conditions (ADCs), specifically in people living
with HIV (PLWH), has significantly decreased.!%10 How-
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Variable Odds Ratio (OR) D5% Confidence Interval (Cl P-Value

HIV Positive 1.796 1.712 -1.883 < 0.0001
Jaucasian (vs Non-Caucasiar 6.363 6.296 - 6.431 < 0.0001
Male (vs Female) 1.795 1.776:=1.815 < 0.0001

Age > 65 (vs = 65) 1.174 1.163 -1.185 < 0.0001
Alcohol Abuse 1.661 1.636 - 1.687 < 0.0001
Smoking 1.712 1.692 -1.732 < 0.0001

Obesity (BMI > 30) 1.477 1.460 - 1.495 < 0.0001
Diabetes Mellitus 1.560 1.520 - 1.602 < 0.0001

Table 3. Multivariate Regression Analysis with CRC Being the Outcome.

BMI: body-mass index, CI: confidence interval, HIV: human immunodeficiency virus, OR: odds ratio

ever, the rates of NADCs have increased steadily over this
time.1.10.13 PLWH continues to suffer from an overall
higher risk of cancer compared to the general population.!
Paradoxically, certain NADCs (colorectal cancer in particu-
lar) have been reported to occur at lower rates in patients
with HIV.1.10 We undertook this study to specifically under-
stand the prevalence of colorectal cancer in patients with
HIV infection. Understanding the incidence of colorectal
cancer and its associated risk factors in this specific popu-
lation can help tailor screening guidelines in this PLWH.

The literature regarding the prevalence of CRC in PLWH
is mixed, with studies suggesting both increased and de-
creased risk compared to the general population.810:13 Ac-
cording to Kan et al., the literature regarding the incidence
of CRC in PLWH in multiple countries (including France,
Swiss, UK, US, Australia) showed that the majority of stud-
ies conducted reported either a lower or a non-significant
change in CRC incidence compared to the general popula-
tion.6-8

Our study shows a 0.16% higher risk of CRC in patients
with HIV. In contrast, in a large observational cohort study
conducted by Lam et al., 3177 PWLH and 29,219 Califor-
nians without HIV were included. The results of this study
showed that the prevalence of CRC was 0.5% in PLWH and
1.0% in persons without HIV. There was no difference in the
prevalence of either adenoma or CRC by HIV status in ad-
justed analyses.14

Similarly, a meta-analysis of independent studies con-
ducted by O’Neill et. al. found no change in the risk of
CRC and colon cancer between HIV-infected and non-HIV-
infected individuals (note: this study excluded individuals
with rectal cancer).10 However, when pooled data of CRC
and colon cancer were assessed separately, it was found
that PLWH had a lower risk of colon cancer.!0 O™neill et al
also showed that after pooling the results from 3 studies,
there was an increased risk of CRC among women.19 Our
study did not distinguish between CRC and colon cancer,
and it would be interesting to study whether the two-fold
higher risk of CRC would change if the study sub-catego-
rized CRC and colon cancer. The reliability of these studies
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was questioned because of the low number of patients and
the presence of significant heterogeneity. In our study, al-
though there was a male predominance in both groups and
there was an increased risk of CRC in male patients, but we
did not study the latter in the HIV group specifically. Only
a few other studies that showed significantly increased risk
of CRC in the HIV population akin to our study.>15

Certain theories have been proposed that could explain
this fact such as HIV-1 viral proteins and molecules could
impact cell survival.! HAART therapy itself has been sug-
gested to contain some level of antitumor activity.! The PI
(proteasome inhibitor) class of HAART drugs, for example,
has shown inhibition of cell survival via PI3K/AKT path-
ways.! NRTIs (nucleoside reverse transcriptase inhibitors)
are suggested to inhibit DNA replication in tumor cells.!
However the increased risk of CRC found in our study sug-
gests that perhaps CRC may have mechanisms of overcom-
ing these antitumor pathways. Future molecular studies of
CRC biopsies in PLWH could help shed light on whether the
risk of CRC in PLWH is truly reduced compared to the gen-
eral population.

Individuals with HIV infection may have predisposing
social factors that can increase the risk of CRC. Smoking
tobacco and alcohol use, for example, has been associated
with an increased risk for malignancies.:312 Qur study
found that patients with HIV infection had higher rates of
smoking (25% compared to 13.3% in the non-HIV popula-
tion) and higher rates of alcohol abuse (4.8% compared to
1.8%) in the general population. Although our study can-
not suggest a causal relationship between these risk factors
and CRC, our results suggest that HIV-infected patients
are more vulnerable to these lifestyle risks. A retrospective
study by Mills et. al did establish a relationship between to-
bacco and alcohol, and CRC.12 They found that PLWH who
had CRC were more likely to report tobacco and alcohol use
when compared to patients with CRC alone.!2

Obesity is another lifestyle risk factor that contributes to
the risk of CRC. In our study, PLWH with a BMI >30 was at
higher risk (OR 1.477, p > 0.0001) of CRC. These findings are
consistent with what is currently reported in the literature.
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A study by Mills et. al. also found that patients with HIV in-
fection and CRC had an overall lower BMI, when compared
to patients with CRC alone.!! Similarly, Kelly et al demon-
strated a positive correlation between adherence to phys-
ical exercise and CRC screening.12 There was also a nega-
tive correlation between obesity and the likelihood of CRC
screening.12 Although these results were based only on
African American men with HIV, these findings suggest a
social link between a patients’ tendency to partake in phys-
ical activity and adhere to screening suggestions. While our
study did not assess the relationship between HIV infection
and BMI, our results suggest that increased BMI alone may
be a risk factor for CRC.

Expectedly, our study demonstrated that patients >65
years of age had a higher risk of developing CRC. Notably,
Mills et al found that patients with HIV infection developed
CRC almost a decade earlier (mean age 51.3) than the gen-
eral population.12 This can be explained by the earlier onset
of precursor lesions in patients with HIV infection. Colonic
adenomatous polyps are precursor lesions to CRC and have
been reported to be increased in patients with HIV.810 Fur-
ther studies should be conducted to assess the relationship
between HIV status and colonic polyps, and whether there
is an associated risk in progression to CRC. Discovering
polyps early in the carcinogenic process can allow for
timely intervention and improved outcomes, particularly in
younger PLWH. General screening guidelines are not cur-
rently tailored to immunocompromised populations. Al-
though initially, Keller et al’s. data results showed that
PLWH were more likely to have received screening for col-
orectal cancer, after adjusting for comorbidity index and
years in the dataset, the converse holds true; PLWH are ac-
tually less likely to get CRC screening.” This was also cor-
roborated by other studies that showed that PLWH were
less likely to receive CRC screening than the general popu-
lation. 16

POPULATION COMPARISON AND PREVALENCE
DIFFERENCES

The population characteristics of our study sample may
help explain the observed differences in CRC prevalence
compared to prior studies. Our dataset, derived from the
Explorys database, included a higher proportion of individ-
uals with known risk factors for colorectal cancer, such as
smoking (25% in HIV-positive vs. 13.3% in HIV-negative in-
dividuals), alcohol abuse (4.8% vs. 1.8%), and obesity (5.8%
vs. 3.9%). These elevated rates of lifestyle-related risk fac-
tors could contribute to the increased CRC prevalence seen
in our HIV-positive cohort. Additionally, our dataset con-
tained a larger proportion of African Americans (19.4% vs.
11.2%) compared to the general population. Since African
Americans have a higher baseline risk for CRC, this de-
mographic skew may further explain the heightened CRC
rates we observed. Compared to studies like those by Patel
et al., Coghill et al., and Silverberg et al., which analyzed

diverse populations with varied demographic distributions
and lifestyle factors, our sample’s higher concentration of
known CRC risk factors may have contributed to the differ-
ing prevalence rates. These distinctions highlight the im-
portance of accounting for population differences when in-
terpreting CRC prevalence in PLWH populations.

LIMITATIONS

Although we found a significantly increased risk of CRC
in PLWH, our study did have limitations. For example, we
did not assess individual components of the immune sys-
tem and their relationship with CRC. One of the proposed
mechanisms of CRC pathogenesis is immune suppression.
And this was corroborated by studies showing that a low
CD4 count was associated with an increased risk of CRC.%
13 We were not able to identify CD4 counts and their re-
lation to CRC prevalence. Additionally, we had to rely on
the SNOMED-CT codes, therefore, we cannot verify the ac-
curacy of the diagnosis, and there is also the possibility of
coding errors. Another limitation is that temporal relation-
ships cannot be established by using our study. Similarly,
this is an observational study; therefore, it is difficult to
truly establish prevalence and establish a causal relation-
ship for a risk factor. Also, some variable stratifications (for
example age) criteria were set by Explorys, and due to the
statistical methods used with the database, N= 10 patients
were unaccounted for in the HIV population when stratified
by gender. These figures were rounded up to equate with
the total, with negligible impact on the overall percentage.
Finally, we did not assess overall mortality from CRC within
this population.

CONCLUSION

This study contributes valuable insights into the height-
ened risk of colorectal cancer (CRC) within the HIV popu-
lation, a phenomenon not widely explored in existing lit-
erature. Our findings underscore the necessity for potential
adjustments in screening guidelines to cater to this de-
mographic. Given the elevated prevalence of adenomatous
polyps among HIV patients, early detection through tai-
lored screening protocols holds promise for mitigating ma-
lignant progression and enhancing survival outcomes.

However, comprehensive understanding of CRC risk in
this population necessitates further investigation, particu-
larly regarding its correlation with CD4 counts. Continued
research efforts are important to elucidate further associa-
tions between HIV infection, immune status, and colorec-
tal malignancy, thereby informing more targeted preven-
tion and management strategies.
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