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Seroprevalence of Measles, Mumps, Rubella, and Varicella-Zoster
Virus Among People Living with HIV in Turkiye

Turkiye'de HIV ile Yasayan Bireylerde Kizamik, Kabakulak, Kizamikgik ve Varisella-Zoster
Seroprevalansi

® Muhammet Ridvan Taysi, ® Yakup Gezer
University of Health Sciences Tiirkiye, Konya City Hospital, Clinic of Infectious Diseases and Clinical Microbiology, Konya, Tiirkiye

Abstract

Introduction: Infections caused by measles, mumps, rubella (MMR), and varicella-zoster virus (VZV) can lead to severe illness and complications
among people living with human immunodeficiency virus (HIV). This study aimed to evaluate the seroprevalence of MMR and VZV among people
living with HIV and provide data to support proactive immunization strategies.

Materials and Methods: This retrospective cross-sectional study included adults living with HIV who were followed up at the infectious diseases and
clinical microbiology outpatient clinic between October 2020 and December 2025. Demographic characteristics, baseline CD4* T-cell counts, and MMR
and VZV immunoglobulin G serology results were assessed. Vaccination indications were evaluated according to current guideline recommendations.

Results: A total of 206 patients were included in the study. Of these, 91.3% were male, and the median age was 34 years. Seronegativity rates were

16.8% for measles, 12.9% for mumps, 9.1% for rubella, and 3.4% for VZV. An indication for MMR vaccination was identified in 27.2% of patients,
whereas 3.4% had an indication for VZV vaccination. Seronegativity increased with age for rubella but decreased with age for the other viruses.

Conclusion: A substantial immunity gap for MMR persists among people living with HIV, whereas VZV seropositivity remains high. Assessment of
serological immunity and vaccination of eligible patients should be integral components of HIV care.
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Giris: Kizamik, kabakulak, kizamikcik (MMR) ve varisella-zoster virtisti (VZV) enfeksiyonlari HIV ile yasayan bireylerde ciddi hastalik ve komplikasyonlara
yol acabilir. Bu calisma, HIV ile yasayan kisilerde MMR ve VZV seroprevalansini degerlendirmeyi ve proaktif asilama stratejilerini destekleyebilecek
veriler saglamayr amaclamistir.

Gereg ve Yontem: Bu retrospektif kesitsel calismaya Ekim 2020-Aralik 2025 arasinda enfeksiyon hastaliklari ve klinik mikrobiyoloji polikliniginde
takip edilen eriskin HIV pozitif hastalar dahil edildi. Demografik veriler, baslangic CD4* T-hiicre sayilari ve MMR ile VZV immiinoglobulin G sonuclari
incelendi. Asilama endikasyonlari giincel kilavuzlara gore belirlendi.

Bulgular: Toplam 206 hasta degerlendirildi; %91,3’u erkekti ve medyan yas 34 yil idi. Seronegatiflik oranlari kizamik icin %16,8, kabakulak icin %12,9,
kizamikgik icin %9,1 ve VZV i¢in %3,4 bulundu. Hastalarin %27,2’sinde MMR, %3,4’tinde VZV asi endikasyonu vardi. Kizamikgik seronegatifligi yasla
artarken, diger virtslerde azald.

Sonug: HIV ile yasayan bireylerde MMR icin belirgin bagisiklik eksikligi sirmektedir, buna karsin VZV seropozitifligi yiiksektir. Bagisiklik durumunun
degerlendirilmesi ve uygun hastalarda asilama HIV bakiminin temel bir parcasi olmalidir.
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Introduction

With the introduction of antiretroviral therapy, the life
expectancy and quality of life of people living with human
immunodeficiency virus (HIV) have improved significantly!"?.
However, the immunosuppressive effects of HIV infection
may increase susceptibility to vaccine-preventable infections
and result in more severe clinical manifestations of these
infectionsP4l. Several studies have demonstrated that people
living with HIV have lower seropositivity rates for measles,
mumps, rubella (MMR), and varicella-zoster virus (VZV)
B Accordingly, the European AIDS Clinical Society (EACS)
guidelines recommend a proactive approach to screening and
vaccination among people living with HIVT,

In Turkiye, data on serological immunity to these vaccine-
preventable infections among people living with HIV
are limited. Therefore, this study aimed to evaluate the
seroprevalence of MMR and VZV among people living with HIV,
identify individuals eligible for vaccination, and contribute to
the development of proactive immunization strategies.

Materials and Methods

This retrospective cross-sectional study included all adults
living with HIV who were followed up at the Infectious Diseases
and Clinical Microbiology outpatient clinic of University of
Health Sciences Tiirkiye, Konya City Hospital between October
1, 2020, and December 31, 2025. Demographic data, including
age, sex, education level, and route of HIV transmission, were
recorded. Clinical and laboratory variables included baseline
CD4" T-cell count, baseline CD4 percentage, and serological
markers for measles immunoglobulin G (1gG), mumps IgG,
rubella 1gG, and VZV 1gG, which were obtained from patient
records.

Because measles, mumps, and rubella vaccines are
administered as a combined MMR vaccine in Tirkiye, MMR
immunity was assessed collectively. Patients were considered
to have an indication for MMR vaccination if seronegativity
was detected for at least one available MMR serological marker
(measles, mumps, or rubella 1gG). Similarly, patients with
a negative available VZV 1gG result were considered to have
an indication for varicella vaccination. Because serological
testing was performed as part of routine clinical practice,
complete serological data were not available for all patients.
Therefore, vaccination indications were determined based on
the available serological results, and unavailable serological
results were not considered when determining vaccination
indications.
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The serological markers were analyzed using enzyme-based
immunoassay methods. HIV infection was defined as reactivity
in an HIV type 1/2 (HIV-1/2) antigen/antibody assay and was
subsequently confirmed using a rapid supplemental test
performed at a central public health laboratory (Geenius HIV-
1/2 Supplemental Assay, Bio-Rad Laboratories, Redmond, WA,
USA).

This study was approved by the University of Health Sciences
Turkiye, Konya City Hospital Clinical Research Ethics Committee
(approval number: 2026/89; April 13, 2026) and was conducted
in accordance with the Declaration of Helsinki. Given the
retrospective cross-sectional design of the study, written
informed consent was not obtained from the patients.

Statistical Analysis

Continuous variables were presented as means + standard
deviations or medians with interquartile ranges (IQRs; 25'"-
75" percentiles). As the continuous variables did not follow
a normal distribution according to the Shapiro-Wilk test,
nonparametric methods were used. Categorical variables were
presented as frequencies and percentages. For between-group
comparisons, the Mann-Whitney U test was used for non-
normally distributed continuous variables, and the chi-square
test was used for categorical variables. Statistical analyses
were performed using IBM SPSS Statistics version 26.0 (IBM
Corp., Chicago, IL, USA), and a p value <0.05 was considered
statistically significant.

During the study period, 206 patients with HIV infection were
identified from the outpatient clinic records. Of these patients,
188 (91.3%) were male, and the median age was 34 years (IQR,
27-44 years). The distribution of HIV transmission routes in
the study population was as follows: heterosexual contact,
107 (51.9%); men who have sex with men (MSM), 29 (14.1%);
intravenous drug use, 3 (1.5%); and unknown, 67 (32.5%). The
median CD4+ T-cell count was 447 cells/mm? (IQR, 301-627
cellsymm?), and the median CD4 percentage was 19.6% (IQR,
14.6%-27.0%) (Table 1).

Measles serology was available for 190 patients (92.2%),
mumps serology for 124 patients (60.2%), rubella serology
for 198 patients (96.1%), and VZV serology for 179 patients
(86.9%). Seropositivity rates were 83.2% for measles, 87.1%
for mumps, 90.9% for rubella, and 96.6% for VZV (Table 1).
Accordingly, seronegativity was observed in 16.8% of patients
for measles, 12.9% for mumps, 9.1% for rubella, and 3.4% for
VZV. Regarding the combined MMR vaccine, seronegativity to
at least one available MMR component was detected in 27.2%
of patients (56/206) based on the available serological results.
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Table 1. Demographic characteristics, HIV transmission routes,
serological results, and laboratory parameters of people living
with HIV included in the study (n=206).

Variables

Age (year)

Mean £ SD 36.6£11.5
Median (IQR) 34 (27-44)
Male, n (%) 188 (91.3%)
Educational status, n (%)

Primary school 8 (20.5%)
Secondary (middle) school 22 (25%)
High school 22 (25%)
University 6 (29.5%)

HIV transmission route, n (%)

Heterosexual contact 107 (51.9%)

MSM 29 (14.1%)
IVDU 3 (1.5%)
Unknown 67 (32.5%)

Seropositivity, n (%)

Measles 1gG 158/190 (83.2%)
Mumps 1gG 108/124 (87.1%)
Rubella IgG 180/198 (90.9%)
Varicella 1gG 173/179 (96.6%)

Laboratory parameters, median (IQR)

CD4 count (cells/mm?3) 447 (301-627)

(D4 percentage, median (%) 19.6 (14.6-27)

Educational status information was available for 88 patients. HIV, human
immunodeficiency virus; IgG, immunoglobulin G; IQR, interquartile range; IVDU,
intravenous drug use; MSM, men who have sex with men; SD, standard deviation.

These patients were considered to have an indication for MMR
vaccination. The distribution of these patients is shown in
Figure 1.

Among patients with an indication for MMR vaccination, 89.3%
(50 of 56) had a baseline CD4+ T-cell count =200 cells/uL, and all
patients with an indication for VZV vaccination (6 patients) had
a CD4+ T-cell count =200 cells/uL, indicating immunological
eligibility for vaccination at the time of presentation.

Amongthe 14 women of reproductive age (18-49 years), rubella
IgG antibodies were negative in 4 (28.6%); 3 of these 4 patients
had adequate baseline CD4+ T-cell counts (CD4+ >200 cells/
L) for vaccination.

Inaddition, MMRand VZV serostatuses were analyzed according
to the patients’ sociodemographic and clinical characteristics.
Bivariate analysis showed no significant differences between
groups in terms of sex, education level, MSM status, CD4+
T-cell count, or CD4 percentage. Rubella seronegativity
increased with advancing age, whereas seronegativity for the
other viruses decreased with age. These associations were
statistically significant for all viruses except mumps (p <0.05)
(Table 2). The distribution of MMR and VZV IgG antibody
positivity and negativity according to patients’ birth years is
shown in Figure 2.
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Figure 1. Distribution of the 56 patients (27.2%) identified as having an indication for measles, mumps, and rubella (MMR) vaccination
based on the available serological results. Gray squares indicate 1gG seronegativity for the corresponding MMR component. IgG,

immunoglobulin G.
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Table 2. Comparison of demographic and clinical characteristics according to MMR and varicella 1gG serostatus in people living with HIV.

Measles Measles Mumps Mumps Rubella Rubella Varicella | Varicella

Variables 18G (-) 18G (+) p 18G (-) 18G (+) p 18G (-) 18G (+) p 18G (-) 1gG (+) p
(n=32) (n=158) (n=16) (n=108) (n=18) (n=180) (n=6) (n=173)

Male n (%) 28 148 0.260 16 100 0.595 |15 167 0.166 |5 160 0.391
(87.5) (93.7) (100) (92.6) (83.3) (92.8) (83.3) (92.5)

Age (year) 27 38 <0.001 |29 35.5 0.252 | 435 33 0.008 | 25 34 0.026

(median, IQR) | (23-29.8) | (27.8-46) (26-42.5) | (27-44.8) (34.5-52.5) | (27-43) (22.3-31.8) | (27-44)

MSM, n (%) 5/16 22/92 0.540 3/12 16/57 1.000 | 1/7 26/104 1.000 | 1/3 24/73 1.000
(31.3) (23.9) (25) (28.1) (14.3) (25) (33.3) (24.7)

CD4 count 446 447 0.973 319 419 0.635 | 340 462 0.173 | 334 448 0.438

(cells/mm?) (288-638) | (301-626) (263-703) | (279-562) (180-604) | (323-636) (274-566) | (311-622)

CD4 211 18.4 0.227 18.7 18.4 0.465 |17 19.8 0.703 |19.7 19.1 0.874

percentage | (13.6-30.8) | (14.6-25.9) (9.8-26.4) | (14.6-25.9) (8.8-29.2) | (14.8-27.2) (16.3-21.5) | (14.5-27)

(o)

Educational 0.744 0.595 0.782 0.629

status, n (%)

Primary 2(14.3) 14 (20.6) 1(10) 8(19.1) 2 (25) 16 (20.5) 0(0) 16 (20.8)

school

Secondary 3(21.4) 17 (25) 3(30) 10 (23.8) 1(12.5) 19 (24.4) 0(0) 20 (26)

school

High school | 5(35.7) 15 (22.1) 2 (20) 14 (33.3) 3(37.5) 19 (24.4) 1 (50) 19 (24.7)

University 4(286) |22(324) 4 (40) 10 (23.8) 2(25) 24 (30.8) 1 (50) 22(28.6)

HIV, human immunodeficiency virus; 1gG, immunoglobulin G; IQR, interquartile range; SD, standard deviation; MSM, men who have sex with men; MMR, measles, mumps, and rubella.
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Figure 2. Distribution of MMR and varicella 1gG serostatus according to birth cohorts among people living with HIV. Black bars represent
IgG-positive individuals, whereas gray bars indicate 1gG-negative individuals. MMR, measles, mumps, and rubella; IgG, immunoglobulin
G; HIV, human immunodeficiency virus.
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In this study, the serostatus of MMR and varicella was
evaluated in an adult cohort of people living with HIV in
Turkiye. We found that 27.2% of patients were susceptible to
at least one infection preventable by the MMR vaccine, and
3.4% were susceptible to VZV. The EACS guidelines and the
Advisory Committee on Immunization Practices recommend
serological assessment of immunity to MMR and VZV in people
living with HIV and vaccination of patients without evidence
of immunity who have a CD4+ T-cell count >200 cells/mm?
or a CD4 percentage >15%8. In our study, approximately 90%
of patients with an indication for MMR vaccination and all
patients with an indication for VZV vaccination had CD4* T-cell
counts appropriate for vaccination at the time of presentation,
indicating that immunization strategies are generally clinically
feasible.

In Turkiye, measles vaccination was included in the
national immunization program in 1970; a second dose
was introduced for first-grade schoolchildren in 1998, and
in 2006, the combined MMR vaccine was incorporated into
routine immunization following the addition of mumps and
rubella vaccines to the national immunization program®.
Nevertheless, following migration movements associated with
the civil war in Syria in 2011, increases in measles cases and
periodic outbreaks have been reported in Turkiye, as in many
European countriesP*1% This epidemiological change makes
the assessment of measles susceptibility even more important,
particularly in populations with limited immune protection. In
our study, measles seronegativity among people living with HIV
was 16.8%. This rate is considerably higher than those reported
in HIV cohorts from European countries such as Germany
(3.2%), France (4.6%)"", and the United Kingdom (7%)Pl
However, it is similar to the rate reported in a multicenter
HIV cohort from Tiirkiye (18%)('3. Considering that measles is
associated with a more severe clinical course and increased
mortality in individuals with T-cell immunodeficiency!™, this
high susceptibility to measles among people living with HIV in
our country represents an important public health risk.

Our study also demonstrated a statistically significant
association between age and measles serostatus. According
to the birth cohort analysis, measles seronegativity was 0%
among patients born between 1950 and 1960, whereas this rate
progressively increased in subsequent birth cohorts, reaching
50% among those born between 2001 and 2010. This finding
may be explained by stronger and more durable immunity
among individuals in older birth cohorts, who were more
likely to have acquired immunity through natural infection,
whereas in younger cohorts, vaccine-induced immunity may
wane over time or the primary vaccine response may be

insufficient™ ™. Similarly, previous studies have reported
higher measles seropositivity among older age groups and
increased susceptibility among younger adults living with
H |V[3,6,9—1 1].

Although there is no strong evidence that mumps or rubella
infectionshaveamoresevereclinical coursein peoplelivingwith
HIV, rubella infection during pregnancy may result in serious
fetal and neonatal complications; therefore, maintaining
rubella immunity remains clinically and epidemiologically
important for women living with HIVE. In our study, 12.9% of
adults living with HIV were seronegative for mumps, and 9.1%
were seronegative for rubella. Furthermore, 28.6% of women
of reproductive age were seronegative for rubella, which is
noteworthy. This rate is higher than those reported in cohorts
of HIV-positive women of reproductive age from Iran (17.3%),
Austria (18.2%)'®, and Germany (9%)€. However, because the
number of female patients in our study was limited, these
comparisons should be interpreted with caution. In our
cohort, unlike the other three viruses, rubella seronegativity
increased with advancing age. A similar trend was observed in
another HIV cohort from Tirkiye, although the association did
not reach statistical significancel™?. In contrast, a cohort from
Germany showed decreasing seronegativity with increasing
agel?. These differences may be attributable to historical
variations in vaccination schedules, vaccination coverage rates,
and the circulation of natural infection between countries.

It is well known that VZV infections, related complications,
and mortality occur more frequently among people living
with HIVI78l In our study, VZV seropositivity was detected in
96.6% of patients. Since the varicella vaccine was incorporated
into the national immunization program in Tiirkiye in 20130,
the high seropositivity observed in our adult cohort is likely
attributable primarily to a history of natural infection rather
than vaccination. Nevertheless, although seropositivity
indicates protection against varicella infection, VzZV
reactivation and its associated clinical manifestations cannot
be completely excluded in people living with HIV because of
impaired cellular immunity22",

Study Limitations

This study has some limitations. First, the single-center,
retrospective design may limit the generalizability of the
findings. Furthermore, because serological tests were
performed as part of routine clinical practice, complete MMR
serological data were not available for all patients. Therefore,
indications for MMR vaccination were determined based on
the available serological results, and the reported prevalence
may have underestimated the true prevalence. In addition,
reliable data on the vaccination history of most patients were
unavailable. Therefore, seronegativity cannot be attributed
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solely to a lack of vaccination; it may also reflect waning
vaccine-induced immunity, primary vaccine failure, or HIV-
related immune dysfunction. However, this study was not
designed to determine the underlying causes of seronegativity
but rather to evaluate serological immunity to MMR and VZV
among people living with HIV.

Despite these limitations, this study has important strengths.
First, it is one of the few studies evaluating both MMR and VzV
immunity among people living with HIV in Turkiye. Second, it
includes a large adult cohort spanning multiple birth cohorts,
providing valuable epidemiological insights into the national
context.

In conclusion, our study demonstrates an immunity gap for
MMR components among adults living with HIV, whereas VZV
seropositivity remains high. These findings support the need
for systematic assessment of immunity to vaccine-preventable
infections as part of HIV care and vaccination of eligible
patients in accordance with current guidelines.

Ethics Committee Approval: This study was approved by the
University of Health Sciences Tiirkiye, Konya City Hospital
Clinical Research Ethics Committee (approval number:
2026/89; April 13, 2026) and was conducted in accordance
with the Declaration of Helsinki.

Informed Consent: Given the retrospective cross-sectional
design of the study, written informed consent was not obtained
from the patients.
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