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Objective: HIV infection affects the immune system and may influence the safety
and efficacy of immune checkpoint inhibitors (ICls). This study aimed to evaluate HIV
seroprevalence among cancer patients receiving ICls and contextualize the findings using
national prevalence estimates.

Materials and Methods: We retrospectively analyzed 590 patients treated with ICls
between January 2015 and July 2025. Viral serology, including anti-HIV, hepatitis B
virus (HBV), and hepatitis C virus (HCV) markers, was evaluated. HIV positivity was
defined based on confirmatory testing. Statistical analyses were performed using
SPSS, version 27.

Results: The median age was 65 years (IQR, 55-73 years), and 65.9% of the patients
were male. The most common diagnoses were melanoma (37.4%), genitourinary tumors
(26.4%), and lung cancer (21.5%). Viral serology results were available for 354 patients
(60%). Only one patient had confirmed HIV positivity, corresponding to a prevalence of
0.28% (exact 95% Cl, 0.007-1.56%). This patient had metastatic melanoma and tested
negative for HBV and HCV. The observed point estimate was numerically similar to the
reported national adult HIV prevalence estimates in Tlrkiye (0.1-0.2%). Patients tested for
HIV were younger and more likely to have comorbidities, and the distribution of tumor
types differed between tested and untested patients. In the multivariable analysis, younger
age, the presence of comorbidities, and tumor type were independently associated with
HIV testing.

Conclusion: HIV prevalence among cancer patients treated with ICls was low. Given
the incomplete testing coverage and the clinical implications of undiagnosed HIV
infection, routine pretreatment HIV screening should be incorporated into standard
viral serology panels.

Keywords: HIV, immune checkpoint inhibitors, screening strategies, seroprevalence, solid
tumors.
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INTRODUCTION

Immune checkpoint inhibitors (ICls) are a foundational class of
therapies that prolong survival in patients with various solid
tumors.The modulation ofimmune responses by ICls increases
the clinical significance of underlying viral infections. HIV
infection represents a distinct clinical consideration because
of its immunosuppressive effects and its potential to modify
the toxicity profile associated with immunotherapy. Targeting
the PD-1/PD-L1 axis may also enhance HIV-specific T-cell
responses and affect the latent viral reservoir.'! Combination
antiretroviral therapy (ART) has transformed HIV infection into
a chronically manageable condition. However, people living
with HIV (PLWH), whose life expectancy has increased, remain
at elevated risk of both AIDS-defining and non-AIDS-defining
malignancies. Large cohort studies indicate that approximately
9% of HIV-positive individuals develop cancer.2* Many studies
examining HIV prevalence among patients with cancer include
only those with a known HIV diagnosis. Consequently, these
studies may underestimate the actual prevalence.*

The World Health Organization (WHO) and European
guidelines classify specific malignancies and conditions
requiring immunosuppressive  therapy as “indicator
conditions” for HIV testing and recommend routine testing
in these settings.>” In healthcare centers without systematic
screening programs, undiagnosed HIV infections are more
likely to remain undetected.

Although the prevalence of HIV among adults in Turkiye
is relatively low, at approximately 0.1-0.2%, according to
national and international surveillance reports,®'" patients
receiving systemic anticancer therapy are more susceptible to
infections because of treatment-related and disease-related
immunosuppression. National epidemiological studies
and temporal trend analyses consistently indicate that HIV
prevalence in Turkiye remains low in the general population
compared with global averages.®'? Establishing baseline
HIV status in patients scheduled to receive immunotherapy
is critical for effective toxicity management and informed
clinical decision-making. This study aimed to determine the
seroprevalence of HIV among patients with cancer receiving
immunotherapy and to compare the findings with national
prevalence data, thereby highlighting the importance of
incorporating HIV testing into routine pre-immunotherapy
assessments. In addition, we aimed to evaluate the rate of HIV
testing in routine clinical practice before or during ICl therapy.

METHODS

This retrospective, single-center observational study was
conducted at the Department of Medical Oncology, Faculty
of Medicine, Ege University, a tertiary referral center. Adult
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KEY MESSAGES

« HIV seroprevalence among cancer patients treated
with ICls was 0.28%, with one confirmed HIV-positive
case among 354 tested patients.

« HIV testing results were available for only 60% of
patients, and testing was associated with younger
age, the presence of comorbidities, and tumor type.

+ Routine HIV testing should be incorporated into
standard viral screening panels before immunotherapy.

patients (=18 years) with histologically confirmed solid tumors
whoreceivedatleastonecycle of ICItherapy,includinganti-PD-
(L)1 and/or CTLA-4 inhibitors, between January 2015 and July
2025 were included. Demographic characteristics, tumor type,
disease stage at ICl initiation, treatment details, comorbidity
status, and viral serology results were retrospectively collected
from electronic medical records and institutional databases.

The study protocol was approved by Ege University Medical
Research Ethics Committee (Approval Number: 26-2T/58,
Date: 05.02.2026). Given the retrospective design and the use
of anonymized data, the requirement for informed consent
was waived. The study was conducted in accordance with the
Declaration of Helsinki.

HIV seroprevalence was assessed only among patients with
available anti-HIV test results from the institutional viral
serology panel. The viral serology panel included HBsAg,
anti-HBs, anti-HBc IgG, anti-HCV, and anti-HIV, and testing
was performed using routine standardized laboratory
assays. Reactive anti-HIV screening results were verified
by Western blot, and HIV positivity was defined based on
confirmatory testing.

A total of 590 patients treated with ICls were identified. Of
these, 354 patients (60%) had available viral serology results
and were included in the HIV seroprevalence analysis. Patients
with and without available HIV test results were compared to
evaluate potential selection bias associated with incomplete
testing. For comparative and regression analyses, disease stage
was categorized as stages I-lll or stage IV. Tumor types were
grouped as lung cancer, genitourinary tumors, melanoma, and
other tumors. Comorbidity status was categorized as present
or absent according to documentation in the electronic
medical records.

Statistical analyses were performed using IBM SPSS Statistics,
version 27.0 (IBM Corp., Armonk, NY, USA). Continuous
variables were summarized as the median (interquartile range
[IQR]), and categorical variables were summarized as numbers
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Table 1. Comparison of patients with and without HIV testing
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Variable Subgroup HIV Testing performed (n=354) HIV testing not performed (n=236) p
Age, years Median (IQR) 61.3 (22.0) 67.3(16.7) <0.001
Sex Male 233 (65.8) 156 (66.1) 0.891
Female 121 (34.2) 80(33.9)
Comorbidity Present 167 (47.2) 82(34.7) 0.003
Absent 187 (52.8) 154 (65.3)
Disease stage Stage I-1lI 158 (44.6) 105 (44.5) 0.991
Stage IV 196 (55.4) 131 (55.5)
Tumor type Lung cancer 79 (22.3) 48 (20.3) 0.037
Genitourinary tumors 79 (22.3) 77 (32.6)
Melanoma 139 (39.3) 82 (34.7)
Other tumors 57 (16.1) 29 (12.3)

Data are presented as the median (IQR) or n (%). P values were calculated using the Mann-Whitney U test for continuous variables and the Xz test or Fisher’s exact test

for categorical variables, as appropriate. IQR: Interquartile range.

and percentages. HIV seroprevalence was calculated as point
prevalence with exact 95% confidence intervals (Cls) using the
Clopper-Pearson method. The observed seroprevalence was
descriptively compared with the reported national adult HIV
prevalence estimates in Tuirkiye (0.1-0.2%)." To identify factors
associated with the availability of HIV testing, univariable
logistic regression analyses were initially performed. Variables
with p<0.20 in the univariable analyses were subsequently
included in the multivariable logistic regression model. Results
were reported as odds ratios (ORs) with 95% Cls. Tumor type
was analyzed as a categorical variable, with the “other tumors”
group serving as the reference category. A two-sided p<0.05
was considered statistically significant.

RESULTS

Baseline Characteristics and Treatment Exposure of the
Study Cohort

A total of 590 patients treated with immunotherapy were
included. The median age was 65 years (IQR, 55-73 years),
and 389 patients (65.9%) were male. Melanoma was the most
common diagnostic group (37.4%), followed by genitourinary
tumors (26.4%) and lung cancer (21.5%). At the initiation of
immunotherapy, 327 patients (55.4%) had stage IV disease,
whereas 263 patients (44.6%) had stage |-lll disease. Regarding
treatment exposure, nivolumab was the most frequently
administered agent (72.5%), followed by pembrolizumab
(15.3%) and atezolizumab (5.1%).

Baseline characteristics according to the availability of HIV
testing are presented in Table 1. Patients who underwent
HIV testing were significantly younger than those who
did not undergo testing (median age, 61.3 vs 67.3 years;
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p<0.001). Patients with comorbidities were also more likely to
undergo HIV testing (47.2% vs 34.7%; p=0.003). No significant
differences were observed with respect to sex or disease stage.
The distribution of tumor types differed significantly between
the groups (p=0.037), with genitourinary tumors being more
common among patients who did not undergo HIV testing.

Availability of Viral Serology and HIV Seroprevalence

Among the 590 patients included in the study, viral serology
results were available for 354 patients (60%), whereas no
serological data were available for 236 patients (40%).
Therefore, the HIV seroprevalence analysis was performed
exclusively among the 354 patients with available viral
serology results.

Of the 354 patients who underwent anti-HIV testing, only
one had confirmed HIV positivity. This patient had advanced-
stage melanoma and no concomitant HBV or HCV infection.
Accordingly, the HIV seroprevalence was 0.28% (1/354), with
an exact 95% confidence interval of 0.007-1.56% based on
the Clopper-Pearson method. The observed point estimate of
0.28% was numerically similar to the reported national adult
HIV prevalence estimates in Turrkiye of 0.1-0.2% (Fig. 1).""'3

HBV and HCV serology results were also evaluated as part
of the institutional viral screening panel. Among the 354
patients with available viral serology results, HBsAg positivity
was detected in 14 patients (4.0%), whereas no patients
had anti-HCV positivity. Anti-HBs positivity was observed in
154 patients (43.5%). Serological evidence of resolved HBV
infection with acquired immunity, defined as concomitant
anti-HBc IgG and anti-HBs positivity, was present in 57 patients
(16.1%). Vaccine-induced immunity, defined as isolated anti-
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Figure 1. Comparison of HIV prevalence between cancer
patients treated with ICls and the general adult population
in Turkiye. The point estimate of HIV prevalence among
cancer patients treated with ICls is presented with the exact
95% confidence interval calculated using the Clopper-
Pearson method and compared with the estimated HIV
prevalence range in the general adult population in Tiirkiye
(0.1-0.2%).

HBs positivity, was observed in 97 patients (27.4%). Isolated
anti-HBc IgG positivity was detected in 32 patients (9.0%).
These viral serology results are summarized in Table 2.

Factors Associated With HIV Testing Availability

To further evaluate potential selection bias resulting from
incomplete testing, univariable and multivariable logistic
regression analyses were performed to identify factors
associated with the availability of HIV testing. In the univariable
analyses, younger age (OR, 0.972;95% Cl, 0.960-0.985; p<0.001),
the presence of comorbidities (OR, 1.666; 95% Cl, 1.186-2.341;
p=0.003), and tumor type (overall p=0.038) were significantly
associated with HIV testing. Sex (OR, 0.972; 95% Cl, 0.650-1.453;
p=0.891) and disease stage (OR, 1.002; 95% Cl, 0.719-1.396;
p=0.991) were not associated with testing practices.

Variables with p<0.20 in the univariable analyses were
subsequently included in the multivariable logistic regression
model. In the multivariable analysis, younger age remained
independently associated with a higher likelihood of HIV
testing (OR, 0.966; 95% Cl, 0.953-0.980; p<0.001). Patients
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Table 2. Viral serology results among patients with an
available screening panel

Viral marker or serologic pattern n (%)
Confirmed anti-HIV positivity 1(0.28)
HBsAg positivity 14 (4.0)
Anti-HCV positivity 0(0)
Anti-HBs positivity 154 (43.5)
Anti-HBc IgG and anti-HBs positivity 57 (16.1)
Isolated anti-HBs positivity 97 (27.4)
Isolated anti-HBc IgG positivity 32(9.0)

Percentages were calculated among the 354 patients with available viral serology
results. HIV positivity was defined only on the basis of confirmed positive results.
Isolated anti-HBs positivity was considered consistent with vaccine-induced
immunity, whereas concomitant anti-HBc IgG and anti-HBs positivity was
considered consistent with resolved HBV infection and acquired immunity.

with comorbidities were also more likely to undergo HIV
testing (OR, 1.908; 95% Cl, 1.338-2.723; p<0.001). Tumor type
remained independently associated with testing practices
(overall p=0.011). Compared with the reference group of
other tumor types, patients with genitourinary tumors were
significantly less likely to undergo HIV testing (OR, 0.434; 95%
Cl, 0.244-0.772; p=0.005), whereas no significant differences
were observed for patients with lung cancer (OR, 0.857; 95%
Cl, 0.470-1.562; p=0.614) or melanoma (OR, 0.616; 95% Cl,
0.349-1.088; p=0.095) (Table 3).

DISCUSSION

Inthis cohort, the HIV seroprevalence among patients receiving
immunotherapy was 0.28%, which was numerically similar to
national adult HIV prevalence estimates in Tiirkiye.®'' However,
this comparison should be interpreted cautiously because
the national estimates were surveillance-based, whereas our
data were derived from a hospital-based oncology cohort
with incomplete testing coverage. HIV testing results were
available for only 60% of patients, and testing was associated
with younger age, the presence of comorbidities, and tumor
type, suggesting that screening appeared to be influenced
by clinical practice patterns rather than being applied
systematically. Therefore, the true HIV prevalence may have
been underestimated. Nevertheless, the observed prevalence
remained above the commonly cited threshold of 0.1% used
to support routine HIV screening, underscoring the need for
standardized pre-immunotherapy viral screening protocols.

The literature indicates that HIV prevalence in oncology
populations is often underestimated.' Delayed diagnosis and
the lack of routine screening in many centers contribute to this
underestimation.”> Previous studies from low- and middle-
income countries have reported HIV prevalence rates of 2-10%
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Table 3. Univariable and multivariable logistic regression analyses of factors associated with HIV testing availability

Variable

Univariable OR (95% Cl) p

Age, per 1-year increase
0.972 (0.650-1.453
1.002 (0.719-1.396
1.666 (1.186-2.341

Male sex vs female sex

Stage IV disease vs stage |-Ill disease
Comorbidity present vs absent
Tumor type, overall —
Lung cancer vs other tumors
Genitourinary tumors vs other tumors

Melanoma vs other tumors

0.972 (0.960-0.985)

0.808 (0.454-1.440)
0.504 (0.291-0.874)
0.833 (0.491-1.412)

Multivariable OR (95% Cl) p
<0.001 0.966 (0.953-0.980) <0.001
0.891 — —
0.991 — —
0.003 1.908 (1.338-2.723) <0.001
0.038 — 0.011
0.470 0.857 (0.470-1.562) 0.614
0.015 0.434 (0.244-0.772) 0.005
0.497 0.616 (0.349-1.088) 0.095

Variables with p<0.20 in the univariable analyses were included in the multivariable model. Age was analyzed as a continuous variable. Sex, disease stage, and
comorbidity were coded as male versus female, stage IV versus stage I-l, and present versus absent, respectively. Tumor type was analyzed using other tumors as the

reference category. Cl: Confidence interval; OR: Odds ratio.

among patients with cancer, suggesting that HIV may be
underrecognized in oncology populations.'®!” Evidence from
Asian countries also suggests that inadequate HIV screening
practices and the absence of routine testing recommendations
may contribute to the underdiagnosis of HIV among patients
with cancer.’®' Consequently, undiagnosed HIV infections may
persist in regions where screening strategies are inadequate.
Similarly, studies from Europe and North America have shown
that HIV testing rates remain suboptimal in oncology practice
despite clinically relevant HIV prevalence among tested
patients.?>22 In one large cancer center cohort, HIV prevalence
was 1.2% among patients tested before systemic therapy,
exceeding the commonly cited threshold of 0.1% for routine
screening.”? These findings suggest that inadequate testing
practices, rather than patient refusal alone, may contribute to
the underdiagnosis of HIV in oncology populations.*

Historically, PLWH were systematically excluded from clinical
trials evaluating ICls. In numerous phase |-l studies, PLWH were
either excluded entirely or conditionally included only if they
met stringent criteria, such as an HIV RNA level below 50 copies/
mL and a CD4* T-lymphocyte count above 200 cells/mm?>2 This
exclusion substantially limited the available evidence regarding
the use of immunotherapy in HIV-positive populations.

More recently, the growing availability of real-world data has
begun to address these limitations. Puronen et al.' reviewed
evidence indicating that PD-1/PD-L1 inhibitors demonstrate
the expected antitumor efficacy in HIV-positive patients,
particularly those with melanoma, lung cancer, and Hodgkin
lymphoma, with an immune-related adverse event (irAE)
profile similar to that observed in HIV-negative populations.
Accumulating evidence, including multicenter studies,
systematic reviews, and retrospective series, indicates that ICls
can be administered safely to patients with well-controlled
HIV infection without adversely affecting CD4* T-lymphocyte
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counts, viral load, or other immunological parameters and
with clinical outcomes broadly comparable to those observed
in HIV-negative patients.?*?” Therefore, well-controlled HIV
infection should not be considered a contraindication to
immunotherapy. Rather, the key clinical issue is the early
identification of HIV infection before ICl initiation to facilitate
appropriate infectious disease assessment, ART optimization,
and multidisciplinary management.

ICls function as potent immune activators and can induce
autoimmune toxicities. In individuals with HIV infection, chronic
immune dysfunction and latent infections may complicate
the clinical presentation of these toxicities. In particular, in
cases of undiagnosed HIV infection, distinguishing immune-
related adverse events from opportunistic infections may be
challenging. Consequently, determining HIV status before
initiating immunotherapy is essential for accurately assessing
potential toxicities and planning timely infection management.

For patients with confirmed HIV infection, current evidence
suggeststhatconcurrent ARTandimmunotherapyaregenerally
safe. However, infectious disease and oncology teams should
collaborate before treatment initiation, taking into account the
CD4* T-lymphocyte count, viral load, comorbidities, and the
need for prophylactic measures.?® Current European and UK
guidelines emphasize that HIV testing based solely on high-
risk behavior is insufficient and recommend routine testing in
patients with HIV indicator conditions, particularly in settings
where the expected HIV prevalence exceeds 0.1%.%-

Indicator condition-based testing strategies, including those
evaluated in PROTEST and similar studies, have been shown to
increase diagnostic yield and may be cost-effective; however,
their implementation remains inconsistent.33* These findings
support systematic HIV assessment in oncology practice,
particularly before chemotherapy or immunotherapy.
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Several limitations should be considered. First, because of
the retrospective design, HIV testing was not performed
systematically, and anti-HIV results were available for only 60%
of the cohort, raising concerns about selection bias and the
potential underestimation of the true HIV prevalence. Although
we performed additional comparative and multivariable
analyses to identify factors associated with HIV testing, residual
selection bias cannot be excluded. Second, the single-center
design limits the generalizability of the findings to the broader
oncology population in Tirkiye. Third, the small number of
HIV-positive cases precluded subgroup analyses of the safety
and efficacy of ICls in people living with HIV. The study was
also underpowered to detect small differences relative to the
population prevalence. Despite these limitations, this study
provides the first large single-center experience from Turkiye
evaluating HIV seroprevalence among cancer patients treated
with ICls and comparing it with national population estimates.

CONCLUSION

This study presents the first large single-center cohort from
Turkiye evaluating HIV seroprevalence among cancer patients
treated with ICls and comparing it with national population
estimates. HIV seroprevalence in this cohort was low at
0.28%. Although the point estimate was numerically similar
to national adult prevalence estimates, the wide confidence
interval, reflecting the small number of positive cases,
precludes firm conclusions regarding comparability at the
population level. Notably, the observed prevalence exceeded
the commonly cited screening threshold of 0.1%. Given the
potential clinical consequences of undiagnosed HIV infection
during immunotherapy, these findings support incorporating
HIV testing into routine pre-immunotherapy viral serology
panels. Further multicenter studies with systematic testing
are needed to better define HIV prevalence and optimize
screening strategies in oncology practice.
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