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Seroprevalence of Rubella Virus
in Chronic Kidney Disease Patients
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Abstract

Relevance. Rubella virus is commonly associated with a minor infection, however, if transmitted during pregnancy, it can cause
serious consequences which includ congenital rubella syndrome (CRS), people with chronic kidney disease (CKD) often have
weakened immune systems, making it difficult for them to fight off rubella infection or receive the vaccine. As a result, determining
the amount of rubella antibodies in these patients can aid in developing more effective preventative strategies. Aims. The purpose
of this study was to assess and compare rubella virus antibody levels (IgM and IgG) in CKD patients and healthy controls. Materials
and Methods. A case-control study design was adpted, with 180 CKD patients and 180 apparently healthy persons, serum samples
were analyzed for rubella-specific IEM and IgG antibodies by using an enzyme-linked immunosorbent assay (ELISA). Results. Rubella
18M was detected in 81/180 of controls and 65/180 of CKD patients. Rubella IgG was positive in all participants (360/360, 100%).
Mean IgG concentration was significantly higher in CKD patients (456.82 + 144.90 IU/ml) than in controls (169.45 £ 117.52 IU/ml;
t=20.666, p < 0.001). Conclusion. Both CKD patients and controls tested positive for rubella IgG, while CKD patients had a lower
IEM positivity rate, patients with chronic renal disease had significantly higher mean IgG titers, which could indicate changed immune
regulation or changes in exposure and immunization history. These findings need careful interpretation and additional testing of
rubella immunity in patients with chronic kidney disease (CKD).
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CeponpeBaseHTHOCTb BUpYca KpacHyXMU CPeAN NayueHTOB C XPOHUYECKOH 60/1e3HbI0 MOYEK

X. X. Jlasum

YHUBepcUTET MeANLMHCKMX M papMaLeBTUHECKNX HayK uMeHU ABy Ann XycerHa nbH A6g anb-Baxnaa, bargart, Upak

Pe3iome

AKTyanbHOCTb. Bupyc KpacHyxu 06bI4HO acCOLMMPYETCS C IEMKOM MHPEKLMEH, OHAKO, €C/IM OH nepeaaeTcs BO BpeMsl 6epemMeH-
HOCTH, 3TO MOXKET MPUBECTU K CEPbE3HBIM MOCAEACTBUAM, BKIO4as CUHAPOM BPOXKAEHHOM KpacHyxu (CRS). Y nogen ¢ XpoHn4ecKo#n
60/1€3Hbt0 rnoyek (XbI1, CKD aHr.) YyacTo ocnabneHa MMMYHHas CUCTEMA, YTO 3aTPyAHSET UM 60PbOY C KPacHYXoH Wan JenaeT BaK-
LMHaLUMIo ManoagpdeKTMBHON. OnpeaeneHne KoIM4eCcTBa aHTUTEN K KPaCHYyXe y 9TUX NaLMeHTOB MOXKET MOMOYb B pa3paboTKe 6osiee
3pPeKTUBHBIX NpopunakTnyeckux ctpaterni. Lenb. OLeHnTb n CpaBHUTb YPOBEHb aHTUTEN K BUPYCY KpacHyxu (ISM n ISG) y naumeH-
T0B ¢ XBI1 1 340p0BbIX UL KOHTPOIbHOM rpynbl. MaTepranbl 1 METOAbI. bbis1 pa3paboTaH niaH UCCAeAoBaHUS «Cly4ali-KOHTPOIb»,
B KOTOpOM npuHsaau y4actme 180 naymneHToB ¢ XBIM n 180 npakKTn4ecku 340p0BbIX Atogem, 06pa3sLbl CbIBOPOTKU KPOBU KOTOPbIX BblN
MpoaHann3npoBaHbl Ha Haln4Yne CrneundUYHbIX K KpacHyxe aHtuten IgM m IG ¢ nomoLyblo MMMyHOpepMeHTHOro aHanamsa (ELISA).
Pe3ynbtatbl. ISM K KpacHyxe 6bi1 06HapyeH y 81 u3 180 nauneHToB KOHTPOIbHOM rpynnbl Uy 65 n3 180 nauuneHToB ¢ XbI1. ISG
K KpacHyxe 6bi/1 BbisiBJEHbI y BCeX y4acTHMKOB (360 13 360, 100%). CpeaHss KOHLUeHTpauus ISG 6bli1a JOCTOBEPHO Bbile y NalnueH-
T0B ¢ XbI1 (456,82 + 144,90 ME/mn), 4em B KOHTPObHOM rpynne (169,45 £ 117,52 ME/mn; t = 20,666, p < 0,001). BoiBoa. Kak
B rpynne nauneHToB ¢ XBI1, Tak U B KOHTPOJIbHOM rpyrbl N0 pe3yabTataM TecTa 6bian onpegeneHo npucytctaue IgG KpacHyxu. pu
atom y naumneHToB ¢ XBI npu 6o1ee HU3KOM ypoBHe IgM, cpeaHue TTPbI I8G 6biIM 3HAYUTE/bHO BbILLE, YTO MOXKET YKa3blBaTb KaK Ha
BCTPEYY C BUPYCOM KPaCHYXH, TaK U OTHOCUTE/IbHO HEAABHEN UMMYHU3aLMeH. 3Th JaHHbIE TPEeGYIOT A0MOHUTEIbHOrO TECTUPOBAHMS
W TIWATEbHOM MHTEPNPETaLMM UMMYHUTETA K KPAcHyXe y NaLMeHTOB C XPOHNYECKOH 601€3HbIO MOYEK.

KnioyeBble c/oBa: BUpYC KpacHyxu, XpoOHU4YecKas 60/1€3Hb MoOYeK, CepornpeBaneHTHOCTb, ISM, ISG, UMMYHOGEePMEHTHbIN aHann3
KOHpAUKT MHTEpEeCcOoB He 3asiB/IEH.
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muonorusi n BakumHonpogpunaktuka. 2025;24(6):33-37. https;//doi:10.31631/2073-3046-2026-25-1-33-37
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Introduction

Rubella, often known as German measles is
caused by a single-stranded, enveloped RNA virus
belong to Matonaviridae family and Rubivirus genus.
Rubella typically causes a minor rash in children and
adults. However, contracting rubella while pregnant
can cause major birth abnormalities called congen-
ital rubella syndrome (CRS) [1]. The virus is normally
transmitted through respiratory droplets, but it can
also pass through the placenta, especially during the
first trimester of pregnancy [1-4].

A weaker immune system has been linked to an in-
creased risk of contracting rubella, people with weak-
ened immune systems, such as leukemia patients
undergoing chemotherapy, may still contract rubella
even after being vaccinated. In some circumstances,
the infection may cause prolonged viral shedding,
high 1gM antibody levels, and detectable viral RNA
in blood cells, occasionally forcing the suspension of
treatment [5]. Vaccine-derived rubella virus (iVDRV)
can persist and promote chronic granulomatous in-
flammation in primary immunodeficiencies (PIDs) due
to viral alterations that enhance tissue stability and
dispersion [6]. Children and pregnant women with ad-
verse birth outcomes are particularly susceptible, ex-
hibiting confirmed IgM seroprevalence rates between
3% and 12% [7]. Identifying rubella antibodies early
on is a key way to stop congenital transmission and
its effects.

Chronic kidney disease (CKD) is defined as a
deterioration in kidney function lasting at least
three months regardless of the underlying etiology.
Common indications include albuminuria and a glo-
merular filtration rate (GFR) of less than 60 mL/
min/1.73 m? [8,9]. 8 to 16% of the world’s popu-
lation has CKD. In affluent countries, diabetes and
high blood pressure are the main causes [10]. As
kidney function falls, the body’s capability to elimi-
nate waste diminishes, resulting to systemic insta-
bility, elevated cardiovascular risk, increased vul-
nerability to infections, and early death [8,9]. The
treatment for CKD focuses on detecting it early
controlling risk factors such as high blood pres-
sure and proteinuria, and preventing complications
such as anemia, metabolic acidosis, and secondary
hyperparathyroidism, progressive nephron loss
and compensatory hyperfiltration in the remaining
nephrons eventually result in irreparable damage;
advanced cases typically require dialysis or kidney
transplantation for survival [8-10]. Investigating
rubella seroprevalence in CKD patients is critical
because their altered immune response may af-
fect infection susceptibility and vaccination efficacy.
The MMR vaccine is recommended for those with
CKD; however, evidence of rubella protection in
this population, particularly in Iraq is limited. Local
seroprevalence investigations can assist identify
at-risk individuals and prescribe preventive meas-
ures like timely vaccines, these findings are espe-
cially relevant for enhancing national immunization

programmes and aligning them with the World
Health Organization’s guidelines for high-risk pop-
ulations [11-13]. Therefore, this study aimed to
examine the prevalence of rubella virus antibodies
(IgM and 1gG) among persons with chronic renal
disease compared with seemingly healthy controls.

Materials and methods

A case-control study was done on serum sam-
ples from 180 chronic kidney disease (CKD) pa-
tients admitted to the Dialysis Center at Al-lmamain
Al-Kadhimain Medical City in Baghdad, Iraq, and
180 serum samples from individuals considered to
be apparently health as the control group. A healthy
group was included to determine whether chronic
kidney disease was associated with a defective im-
mune response to Rubella compared to individuals
with normal renal function.

The study included adult patients with chronic
Kidney disease aged =18 years, excluding child pa-
tients. The control group consisted of adults who
appeared healthy, excluding children, those with
kidney problems, those with chronic diseases, and
pregnant women. Enzyme Linked Immunosorbent
Assay (ELISA) was used to measure anti-rubella
virus IgM and 1gG in all samples. The manufacturer
of the kits used in this study is Novalisa (Germany),
reference No: RUBMO0400 (Rubella virus IgM) and
RUBGO0400 (Rubella virus IgG).

Ethical Approval: This study was approved by the
Ethics Committee of Ibn Sina Unersity of Medical and
Pharmaceutical Sciences under approval number
ISUG.2.25.

Statistical Analysis

Data description, analysis, and presentation were
performed using the Statistical Package for the Social
Sciences (SPSS, Version 26; Chicago, lllinois, USA).
Statistical analyses were conducted in two main
steps. First, the Shapiro Wilk test was used to as-
sess the normality of quantitative variables. Second,
based on the distribution of the data, appropriate
statistical tests were applied. For normally distrib-
uted variables, the independent-samples t-test was
used to compare group means, while the chi-square
test was used to analyze associations between cat-
egorical variables.

A p-value < 0.05 was considered statistically sig-
nificant for all analyses

Results

In Table 1, it is noted that the percentage of fe-
males in the control group (56.2%) is higher than in
the patient group (43.8%), while the percentage of
males in the patient group (54.2%) is higher than in
the control group (45.8%).

The mean of age in the control group was 42.24,
and in the patient group, 55.87, as shown in table 2.

Of the 180 individuals in each group, 81 were posi-
tive for IgM in the control group and 65 in the patient
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Table 1. Sex Distribution Between Control and CKD Patient Groups
Ta6nuua 1. Pacnpegenexue no noay mexay KoHTpoabHow rpynnoi n rpynnamm naumeHTos ¢ XBI1

Control .
Sex KoHTponb Patlent_ Total (n=360) Chi-Square p-value
Mon _ MauueHTbi(N=180)
(n=180)
Female
SKeHCKui 82 (56.2%) 64 (43.8%) 146 (40.6%)
3.733 0.053
Male
M o 98 (45.8%) 116 (54.2%) 214 (59.4%)
VKCKOM
Table 2. Age Distribution Between Control and Patient Groups
Tabnuya 2. PacnpegeneHune no Bo3pacty mexay KoHTponbHo rpynnovi v rpynnaMmm nauneHToB
Mean (years) s A Std. Error of Mean
td. Deviation
rG [ReXIT Cpennee CraHgapTHoe Cpenuss t-test p-value
pynna 3Ha4YeHue OTKNOHEHME cTaHpgapTHas
(B rogax) owmnoka
Control
KoHTponb 42.24 16.083 1.199
(n=180)
8.895 <0.001
Patient
MaumeHTbl 55.87 12.801 0.954
(n=180)
group. As for IgG, all samples, whether in the control  Discussion

group or the patient group, were positive, as shown
in Tables 3 and 4.

In table 5, it is noted that the mean concentration
of IgG in CKD patient groups was higher than in the

control group.

The rubella virus remains a threat, especially to
at-risk groups such individuals with chronic kidney
disease (CKD) who have weakened immune systems.
ELISA testing of rubella-specific IgG and IgM anti-
bodies is necessary to find out if a group is immune

Table 3. Distribution of Rubella IgM Between Control and CKD Groups
Tabnuuya 3. Pacnpegenenune IgM kpacHyxu Mexay KOHTPOJIbHOW rpynno n rpynnoii ¢ XBI1

Control Patient Total .
Sltalt\;lls KoHTponb MaunenT Bcero Chl-Stzquare p-value
9 (n=180) (n=180) (n = 360) X
Positive 81 (45%) 65 (35.1%) 146 (40.6%)
2.950 0.086
Negative 99 (55%) 115 63.9%) 214 59.4%)
Table 4: Distribution of Rubella IgG Between Control and CKD Groups
Tabnuuya 4. Pacnpegenenune IgG k KpacHyxe MeXay KOHTPOJIbHOW rpynnosi v rpynnoii ¢ XBI1
Status Control Patient Total
19G KoHTponb MauneHTbl Bcero p-value
(n=180) (n=180) (n=360)
Positive 180 (100%) 180 (100%) 360 (100%)
0.001
Negative 0 (0%) 0 (0%) 0 (0%)
Table 5: Mean Concentration of Rubella IgG (IU/ml) in Control and CKD Groups
Tabnuya 5. CpeaHsas koHyeHTpauns IgG kpacHyxun (ME/mn) B KOHTposibHOM rpynne v rpynne ¢ XBI1
Mean (IU/ml) s - Std. Error of Mean
td. Deviation
rG X Cpenuee sHate- CrtaHgapTHoe CpenHas t-test p-value
pynna Hue cTaHpapTHas
OTKJIOHEHUue
owmoka
Control (n=180) 169.45 117.520358 8.759450
20.666 <0.001
Patient (n=180) 456.82 144.898447 10.800093
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and to find out if they have recently been infected.
People with chronic kidney disease (CKD) may be
less likely to respond to vaccines and more likely
to get infections. This is why it's important to know
how common rubella is in people with CKD in order
to make plans for vaccination and infection control.
This research not only finds ways to improve care for
people with CKD, but it also tells us a lot about their
immune systems in terms of measles. The fact that
there were more men in the patient group than in the
control group might be because the sample was taken
at the same time that this group was admitted to the
dialysis facility. Poudyal A et al. (2022) and Fu Ruijie
et al. (2024) reported similar findings [14,15]. The av-
erage age of 55.87 years among patients with chronic
kidney disease (CKD) aligns with global trends indi-
cating that CKD predominantly affects middle-aged
and older adults. People are more likely to acquire
CKD as they get older because they are more likely
to have high blood pressure, diabetes, and heart dis-
ease. Although many studies show an average age of
over 65, an average age of about 56 years may better
represent the population’s unique demographics and
health characteristics, such as earlier onset or dif-
ferent stages of disease. Age significantly impacts
chronic kidney disease (CKD), as older adults show
a higher prevalence of the condition and display dif-
fering rates of progression and outcomes compared to
younger patients, with mortality acting as a competing
risk factor, people between the ages of 55 and 60 are
substantially more likely to have chronic kidney dis-
ease (CKD) because that is when they are normally
going through a transitional stage. This is because
of how they live and other health issues. This age is
often documented in CKD cohorts from various re-
gions, indicating that CKD is not solely a condition of
the elderly but can also present markedly in middle
age [16-19]. Comparable research involving CKD
patients in Iraq revealed an average age of almost
55.87 years [20-23], demonstrating that the mean
age in this study aligns with existing data on CKD
populations in Iraq. The analysis showed no statisti-
cally significant relationship between gender or age
group and 1gG or IgM level, indicating that the im-
mune response against rubella in CKD patients is not
influenced by age or gender.

The positive rubella IgM tests in 81 of 180 con-
trols and 65 of 180 chronic kidney disease (CKD) pa-
tients likely indicate distinct recent or acute rubella
infections or immunological responses between the
two groups, rather than an influence of CKD itself.
If a person tests positive for rubella IgM, it suggests
they have recently been around or infected with the
virus. In patients with chronic kidney disease (CKD),
immune dysfunction may modify antibody responses,
potentially resulting in diminished IgM seropositivity
relative to controls if immune activation or infection
exposure varies. Studies indicate that seroprotection
rates for rubella 1IgG and IgM can be comparable be-
tween CKD patients and controls, but late-stage CKD

may decrease antibody titers due to immune compro-
mise. Also, local epidemiology, vaccination status, and
exposure history strongly influence IgM prevalence.
Thus, the lower IgM positivity in your CKD group could
be due to impaired or altered immune responses in
CKD or differences in recent exposure rather than
CKD protecting from rubella infection [24-26].

The positive rubella 1gG results in both the con-
trol and CKD groups indicate universal immunity to
rubella, this is usually because they have had a nat-
ural infection or gotten a shot to protect them from it.
Rubella IgG antibodies are made after a person is first
exposed to the virus or is immunized against it. They
stay in the body for a long time, often their whole lives,
and show that the person is protected from getting
sick. It is usual for most adult groups to test posi-
tive for IgG rubella, and the fact that everyone did is
compatible with large-scale vaccination campaigns
or earlier virus circulation. Studies have shown that
having rubella IgG antibodies helps to tell them apart
from having rubella IgM antibodies, which means they
were recently infected. 1gG alone does not indicate
an acute infection; nonetheless, it confirms immunity,
which is crucial for assessing an individual’s level of
protection, particularly in epidemiological and clinical
contexts [27,28].

The higher mean rubella 1gG level in the chronic
kidney disease (CKD) group compared to controls
may be due to changes in the immune systems of
CKD patients, which can cause unusual rises in anti-
body levels. Chronic kidney illness is associated with
immunological activity and inflammation, perhaps
resulting in increased production of IgG and other
antibodies. Antigen exposure from illnesses or immu-
nizations can also raise IgG levels. Cross-reactivity
and molecular mimicry can raise IgG levels in chronic
renal disease patients. Rubella antibodies typically
rise in response to viral antigens or as part of an
inflammatory immune response. Elevated rubella IgG
levels have also been seen in individuals with severe
COVID-19, presumably indicating a greater antibody
response produced by systemic inflammation. This
could happen because, despite being stressed, the
immune system becomes more active in producing
antibodies during inflammation. Individuals with
chronic kidney disease (CKD) frequently have low-
grade inflammation and immunological dysregula-
tion, these factors may contribute to increased I1gG
titers even if overall immunological competence is
reduced. As a result, positive rubella 1gG responses
in CKD patients may indicate both prior viral expo-
sure and ongoing immunological changes, rather
than full protection [12,29].

Conclusion

This study discovered that all subjects, both CKD
patients and healthy controls, tested positive for
rubella 1gG, indicating a broad level of immunity,
most likely due to previous infection or immuniza-
tion. However, IgM positive, which typically suggests




OpWrMHanbHble cTaTby -

Original Articles

a recent infection, was lower among CKD patients. significantly elevated mean IgG titers compared to the
This disparity may be due to the modified immune healthy group, likely due to the chronic inflammatory
responses noted in patients with compromised condition and immune activation linked to kidney dis-
renal function. Additionally, the CKD group exhibited ease.
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