m Anadolu Klin / Anatol Clin Original Research / Orijinal Arastirma

Evaluation of varicella zoster virus
IgM, 19G and avidity results used in the
diagnosis of varicella zoster virus

Varisella zoster virus tanisinda kullanilan
varisella zoster virts IgM, IgG ve avidite
sonuclarinin degerlendirilmesi

Abstract

Aim: Varicella zoster virus (VZV) is a disease that is rapidly transmitted through the respiratory tract and
has a high seroprevalence worldwide. This study aimed to evaluate the results of VZV IgM, VZV IgG and
VZV avidity serological tests studied in our laboratory.

Methods: In this study, the VZV IgM, VZV IgG, and VZV avidity test results in serum samples sent to our
laboratory for preliminary diagnosis or screening of chickenpox between November 2019 and December
2024 were retrospectively examined. Kruskal-Wallis and Chi-Square tests were used to evaluate the re-
sults according to mean age, gender, and years.

Results: In this study, VZV IgG positivity was found to be 88.5% (2721/3074) and VZV IgM positivity was
found to be 5.2% (51/990). VZV IgG negativity was found to be 7.8% (122/1569) in females of childbearing
age, and 7% (4/57) in elderly individuals over 65 years of age. In only three of the 29 samples in which both
IgG and IgM were requested and both were found positive, the avidity test was performed and found to be
high avidity. No low avidity result was detected. No statistical significant difference was detected between
the patients whose VZV IgM and VZV IgG results were positive, negative or borderline values according to
gender and age means. In addition, no statistical significant difference was detected between the years in
terms of VZV IgM and VZV IgG results.

Conclusion: Despite the high positivity of VZV IgG, antibody screening with VZV IgG can be recom-
mended for high-risk groups. In addition, it was considered appropriate to study the VZV avidity test as
a reflex test in laboratories.
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Oz

Amag: Varisella zoster virts (VZV), solunum yoluyla hizli sekilde bulasan ve dinya genelinde seropreva-
lansi yuksek olan bir hastaliktir. Bu ¢calismada laboratuvarimizda calisilan VZV IgM, VZV IgG ve VZV avidite
serolojik testlerinin sonuglarinin dederlendiriimesi amaclanmistir.

Yoéntemler: Calismada, Kasim 2019-Aralik 2024 tarihleri arasinda laboratuvarimiza sucicedi 6n tanisi ya da
tarama amaciyla gonderilen serum érneklerinde calisilan VZV IgM, VZV IgG ve VZV avidite test sonuclari
retrospektif olarak incelendi. Sonuglarin yas ortalamalarina, cinsiyete ve yillara gére degerlendiriimesinde
Kruskal-Wallis ve Ki-Kare testleri kullanildi.

Bulgular: Calismada, VZV IgG pozitifligi %88,5 (2721/3074), VZV 1gM pozitifligi %5,2 (51/990) olarak sap-
tanmistir. Dogurganlik cagindaki kadinlarda VZV 1gG negatifligi %7,8 (122/1569), 65 vyas Ustl yasli birey-
lerde de bu oran %7 (4/57) olarak saptanmistir. I9G ile IgM istemi birlikte yapilip her ikisi de pozitif sapta-
nan 29 6rnedin sadece Uclnde avidite testi calisiimis ve yuksek avidite olarak bulunmustur. Dusuk avidite
sonucu saptanmamistir. VZV IgM ve VZV IgG sonucu pozitif, negatif ya da ara deger saptanan hastalar
arasinda cinsiyete ve yas ortalamalarina gore istatistiksel olarak anlamli fark saptanmamistir. Ayrica yillar
arasinda da VZV IgM ve VZV IgG sonuglari agisindan istatistiksel olarak anlamli fark saptanmamistir.
Sonug: VZV IgG pozitifligi yuksek olmakla birlikte, riskli gruplarda VZV IgG ile antikor taramasinin yapilma-
sI Onerilebilmektedir. Ayrica VZV avidite testinin laboratuvarlarda refleks test olarak calisiimasinin uygun
olabilecedi dustnulmustar.

Anahtar Sézciikler: Avidite; immunglobulin M; varisella-zoster virtsu
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INTRODUCTION

Varicella-zoster virus (VZV), an alphaherpesvirus of
the Orthoherpesviridae family, is the causative agent
of chickenpox in humans and is common worldwide
(1). It can be transmitted rapidly through the respira-
tory tract (2). VZV infections usually occur in early
childhood and can remain dormant in the anglionic
sensory neurons for many years. It can then be reacti-
vated and cause shingles (herpes virus) (3).

In our country, VZV vaccine was included in the
national vaccination program in 2013, as a single dose
for 12-month-old infants. Since then, it has been re-
ported that the incidence of chickenpox, especially in
children under 5 years of age, has decreased signifi-
cantly (4). Although the incidence of primary infec-
tion has decreased, herpes virus activation can still be
observed in individuals with immune system defects
due to factors such as human immunodeficiency virus
(HIV) infection, advanced age, and diabetes mellitus
(5-7). Determining previous VZV infection in patient
groups receiving immunosuppressive therapy is im-
portant to rapidly detect reactivation.

Additionally, VZV, which is usually a mild infection
in childhood, can also cause serious complications in
pregnant women, older adults, and immunocompro-
mised individuals who have undergone organ trans-
plantation or have hematological malignancies (8).

Since antiviral agents such as acyclovir and vala-
cyclovir can be used in treatment, it is important to
make the diagnosis correctly (3). Although diagnosis
is made with clinical findings such as disease history
and skin lesions in typical cases, laboratory tests with
different sensitivities should be used in the diagnosis
of atypical cases and at-risk patients (9). Among the
variable diagnostic tools used to detect VZV infection
include, fluorescent-antibody-to-membrane-antigen
(FAMA) test, the enzyme-linked immunosorbent as-
say (ELISA), as well as PCR (10).

The aim of this study was to contribute to epidemio-
logical data and to evaluate the ELISA tests used in the
diagnosis of VZV infection from a laboratory perspec-
tive. In addition, the age and gender status of patients
with positive and negative VZV antibodies were exam-
ined, and the vaccination requirements of females of
childbearing age and the elderly were investigated.

I
MATERIAL AND METHODS

ALl VZV IgM, VZV IgG and VZV avidity results stud-
ied in patient serum samples sent to our laboratory

from various clinics between November 2019 and De-
cember 2024 for the purpose of chickenpox prelimi-
nary diagnosis or antibody screening were retrospec-
tively examined. If more than one serum sample was
sent from the same patient, one result from that pa-
tient was included in the study. Age and gender of the
patients were recorded from the hospital documenta-
tion system.

Serum samples were studied with the microelisa
method using the Anti-VZV Glycoprotein ELISA IgM
and Anti-VZV ELISA IgG, Avidity determination of
IgG antibodies against VZV (Euroimmun, Germany)
kit. In accordance with the manufacturer’s recommen-
dations: In the semiquantitative evaluation for VZV
IgG and VZV IgM; <0.8 IU/I = negative, 20.8 to <1.1
= borderline, 1.1 = positive. For VZV avidity, relative
avidity index percentage; <40% = low avidity, 240% to
<60% = borderline, 260% = high avidity.

This study was approved by the Diizce University
Faculty of Medicine Non-invasive Health Practices
Ethics Committee (date: 16.12.2024, decision no:
2024/259).

Statistical analysis

Statistical Package for the Social Sciences software for
Windows, version 22.0, was used for the statistical
analysis (SPSS, Chicago, IL, USA). Chi-square test was
used to determine the relationship between test posi-
tivity and gender and years; Kruskal-Wallis test was
used to examine the relationship between test positiv-
ity and mean age. p<0.05 was considered significant.

I
RESULTS

The study included 3074 VZV IgG, 990 VZV IgM, and
62 VZV avidity test results. Among the 3074 patients
considered for VZV IgG testing, 1956 (64%) were
female and 1118 (36%) were male, and no statisti-

cal difference was found between patients who were
found to be positive, borderline, or negative in terms
of gender and mean age (p=0.146, p=0.488, respective-
ly). Among the 990 patients considered for VZV IgM
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Table 1. Distribution of VZV IgM, VZV IgG and VZV avidity test results according to age and gender

Median age, (IQR) Mean age+ SD Gender [n(%)]
n % Female Male
Positive 2721 88,5 25 (11,00) 32,25+1,39 1728 (88) 993 (89)
Borderline 131 4,3 24 (13,00) 30,77£1,13 93 (5) 38 (3)
VZV IgG :
(n=3074) Negative 222 7,2 24 (4,00) 27,20+0,83 135(7) 87 (8)
p value 0,488 0,146
Positive 51 52 35 (22,50) 39,06+2,37 28 (5) 23 (5)
Borderline 26 2,6 36 (24,25) 41,5743,20 13 (3) 13 (3)
VZV IgM
(n=990) Negative 913 92,2 40 (24,00) 42,03+0,51 497 (92) 416 (92)
p value 0,252 0,902
n: Number, %: Percentage, IQR: Interquartile Range, SD: Standart deviation, VZV: Varicella zoster virus, Ig: Immunoglobulin
Table 2. Distribution of VZV IgM, VZV IgG and VZV avidity test results by year *
2019 2020 2021 2022 2023 2024
n % n % n % n % n % n % p value
Positive 143 92 335 86 585 91 539 86 619 86 491 91
VZV IgG -
Borderline 2 2 - - 14 2 43 7 54 8 17 3 0,231
(n=3074)
Negative 10 6 53 14 41 7 41 7 45 6 32 6
Positive 5 8 3 5 5 2 5 2 25 12 7 5
VZV IgM :
Borderline - - - - 9 4 9 3 7 3 1 1 0,125
(n=990)
Negative 56 92 62 95 219 94 247 95 184 85 139 94
VZV Avidity = High avidite 34 100 7 100 1 100 8 100 3 75 7 88
(n=62)
Borderline - - - - - - - - 1 25 1 12
*: Since the number of samples in 2018 was small, it was not included in the comparison.
n: Number, %: Percentage, VZV: Varicella zoster virus, Ig: Inmunoglobulin
Table 3. Results of patients who had VZV IgG and VZV IgM testing requests made at the same time (n=524)
IgM Positive IgM Negative
IgG Positive 29 462
IgG Negative 3 30

testing, 538 (54%) were female and 452 (46%) were
male, and no statistical difference was found between
patients who were found to be positive, borderline, or
negative in terms of gender and mean age (p=0.902,
p=0.252, respectively). Among the 62 patients consid-
ered for VZV avidity testing, 60 (96.8%) were high and
2 (3.2%) were borderline. No low avidity results were
detected. The distribution of VZV IgM and VZV IgG
test results by age and gender is shown in Table 1.
VZV IgG negativity was found to be 7.8%
(122/1569) in females of between 19-45 years of age,
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and 7% (4/57) in elderly individuals over 65 years of
age.

When the distribution of VZV IgM and VZV IgG
test results according to year was examined, no statis-
tical difference was found between years in terms of
positivity, borderline or negativity (Table 2).

A total of 524 patients were asked to have VZV IgG
and VZV IgM tests, and three of these patients had
IgM positivity alone (Table 3). Only one of these three
patients had clinical findings and no immunosuppres-
sion was present. The ages and genders of these pa-
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tients were 23, 24, 26 and female, female, male, respec-
tively. Of the 29 patients who tested positive for both
IgM and IgG, only three had VZV avidity testing, and
all three had high avidity. VZV avidity test was stud-
ied in a total of 62 patients, and the clinics requested
avidity testing alone in four patients, with IgG in nine
patients, with IgM in 12 patients, and simultaneously
with IgG and IgM in 37 patients.

—
DISCUSSION AND CONCLUSION

Chickenpox is a common infectious disease world-

wide that usually causes a mild disease in childhood
(11). With vaccination programs, VZV IgG positivity
occurs from an early age, and possible complications
of the disease are protected against (12). In a serop-
revalence study conducted in Italy using the ELISA
method, the VZV IgG positivity rate was 91.6%, and
when compared with studies conducted before 2017,
when vaccination was made mandatory for newborns,
it was shown that antibody positivity increased signifi-
cantly in children aged 6-9 (11). In a study conducted
in pregnant women in India, where there is no nation-
al vaccination program, a seronegative rate of 22.2%
was reported (13). In a study investigating antibody
positivity in healthcare workers in our country, VZV
IgG seropositivity was determined as 93.7%, while this
rate was determined as 90.5% in a study conducted in
students aged 14-18 (14,15). In a study conducted in
Izmir between 2009-2010, the reported seropositivity
rate was 94.3%, while in another study conducted in
Izmir between 2011-2015, this rate was reported as
72.2% (16.9). In this study, the VZV IgG positivity rate
was determined to be 88.5%, which is consistent with
the literature. In addition, no statistical difference was
detected between the antibody levels between 2019-
2024.

Nowadays, there has been an increase in the num-
ber of conditions that result in immune suppression,
including immunosuppressive treatments, organ
transplants, malignant neoplasms, and HIV. There-
fore, although the primary infection due to VZV,
varicella, has decreased due to vaccination, shingles
due to reactivation can be seen and can cause serious
complications (17,18). Therefore, it is important to
ensure correct diagnosis and treatment. In laboratory

diagnosis of VZV infection, the most sensitive method
is to detect viral DNA by PCR from skin vesicles, sa-
liva, and cerebrospinal fluid if there are neurological
symptoms. Although the detection of VZV antigens
from vesicles by the direct immunofluorescent anti-
body (DFA) method is a rapid and specific method, its
sensitivity is reported to be lower than PCR. ELISA or
FAMA are the most commonly used tests as screening
tests for seroepidemiological studies or for determin-
ing individuals susceptible to VZV (1). The sensitiv-
ity of the FAMA method, which can also determine
antibody titer, is over 95%, while the sensitivity of the
ELISA method is reported as 63-76% (10,19). While
virus isolation from a sample taken from a lesion is
the gold standard method and detection of VZV DNA
by PCR is a highly sensitive diagnostic method, VZV
IgM, which is also easy to apply, is often preferred for
diagnosing acute infection. Additionally, VZV IgG
can be used to determine past infection, and VZV
avidity test can be used to decide on reactivation, al-
though standardization of the avidity test has not been
achieved (9). In the diagnosis of perinatal VZV infec-
tion in newborns, it is recommended to detect viral
DNA by VZV PCR instead of serological tests due to
low sensitivity (20). Kayin et al. determined the VZV
avidity result of 15 cases who were not clinically con-
sidered to have chickenpox but were positive when the
VZV IgM test was repeated, and two cases who had
a chickenpox clinic and were found to have positive
VZV IgM tests as high avidity, and concluded that the
VZV IgM and IgG avidity EIA tests are of limited ben-
efit in the diagnosis of acute infection (9). In this study,
only one of the three patients who were IgM positive
but IgG negative had clinical findings of acute VZV.
This suggests that the IgM test may be false positive,
consistent with the literature. In this study, it was ob-
served that only three of the patients who were found
to have positive IgM and IgG tests were tested for avid-
ity. This situation shows the importance of clinic-lab-
oratory collaboration. In addition, in order to ensure
that physicians correctly request the VZV avidity test,
it was considered appropriate to study the avidity test
in the laboratory only on patients who are both VZV
IgM and VZV IgG positive as a reflex test.

Since there is a risk of complications for both the
mother and the fetus during pregnancy, it is important
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for women of childbearing age to be vaccinated or to
have had the disease before pregnancy to protect against
the infection. Balbi et al. found VZV IgG positivity to
be 93.33% in their VZV seroprevalence study among
healthcare workers and medical students and found
no statistically significant difference between male and
female (21). Likewise, Bechini et al. found 84.5% VZV
IgG positivity in their study and found no statistically
significant difference between male and female (22).
Similarly, in this study, VZV IgG negativity was found
to be 7% in females (7.8% in females of between 19-45
years of age). Considering that exposure to VZV infec-
tion during pregnancy may cause fetal and maternal
complications, it was considered important to investi-

gate VZV IgG in women of childbearing age.

The limitations of our study are that the clinical
conditions of the patients are unknown since the find-
ings only include laboratory data, and that the tests
were not performed using methods such as PCR or

FAMA other than ELISA.

In conclusion, since the vaccine has been in our
national vaccination program for 12 years, it is still
important to screen for VZV IgG in susceptible indi-
viduals. In clinically at-risk cases, when it is necessary
to confirm the diagnosis, it will be useful to apply the
PCR method together with VZV IgM and avidity tests.
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