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Fetuses and pregnant women are at risk of serious complications as a result of
human parvovirus B19 infection, including non-immune hydrops, intrauterine fetal death,
and fetal death. This study was conducted to determine the seroprevalence of Parvovirus B19
immunoglobulin G (IgG) and immunoglobulin M (IgM) antibodies among apparently healthy
pregnant women and to identify the risk factors associated with B19 infection. Blood samples
were collected from consenting pregnant women who were attending antenatal care units
in Khartoum state, Sudan, from the period between September 2018 and August 2019. ?The
enzyme-linked immunosorbent assay (ELISA) technique was used to detect Parvovirus B19 IgG
and IgM antibodies in the sera of pregnant women. A structured questionnaire was administered
to collect data on sociodemographic characteristics and potential risk factors. A total of 93
pregnant women were enrolled and screened for Parvovirus B19 IgM and IgG antibodies;
their ages ranged from 15 to 45 years old. Overall, 8 (8.6%) were positive for Parvovirus B19
IgM antibodies, and 19 (20.4%) had IgG antibodies. Those aged 25-35 years had the highest
prevalence of IgM antibodies 7 (7.5%) and IgG antibodies (13 (14%) there were a significant
relations between B19 IgM, IgG seropositivity and age (p-value = 0.028,0.034) respectively,
but no significant association between Parvovirus B19 seropositivity and gravidity, history of
blood transfusion, or history of miscarriages (p>0.05). The prevalence of the B19 virus was
low among apparently healthy pregnant women in Khartoum State, Sudan.
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Parvovirus B19 (B19) is a small, non-  around the globe, particularly in late winter or early
enveloped DNA virus belonging to the genus  spring, and typically spreads through respiratory
Erythrovirus within the Parvoviridae family. '  droplets, including products like clotting factors.
Infection with Parvovirus B19 occurs frequently  *** Most individuals who contract B19V are
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asymptomatic or present with mild, non-specific
symptoms resembling a cold, which are rarely
associated with the virus.’

About 5% of expectant mothers become
infected with parvovirus B19, yet most have a
normal pregnancy outcome. The likelihood of
infection increases during outbreaks. ® Maternal
viremia reaches its highest point roughly a week
post-infection when the mother becomes infected.
In about half of those infected, symptoms like
erythema infectiosum, mild fever, joint pain, and
headaches develop 10 to 14 days after the initial
infection. The risk of transmitting the virus to the
fetus is estimated to be around 25% when IgM
antibodies first appear, likely during the peak viral
load in the mother (around day 7). "#

Parvovirus B19 transmission is a
significant contributor to non-immune fetal loss,
spontaneous abortion, and intrauterine fetal deaths
in pregnant women.’ Research has indicated
that miscarriages and intrauterine fetal deaths
are more prevalent during the second trimester.
1011 Approximately 50% of women are at risk
of B19 infection, which can lead to severe fetal
complications such as anemia, spontaneous
abortion, and hydrops fetalis.'? The rate of maternal
transmission of parvovirus B19 to the fetus ranges
from 17% to 33%."* Detecting B19 infection
early can assist in pinpointing individuals at
risk and enhance the likelihood of fetal survival.
Information regarding the occurrence of B19
infection in Sudan is quite sparse. Consequently,
this research was conducted to offer additional
insights into the serological detection of B19
infection.

MATERIALS AND METHODS

Study design

This study was conducted as a descriptive
cross-sectional study from September 2018 to
August 2019. The participants in the study were
pregnant women visiting various Antenatal Care
Units in Khartoum State.
Ethical considerations

This study was approved by the Ethics
Committee of the Scientific Research Committee of
the College of Medical Laboratory Sciences, Sudan
University of Science and Technology, with ethical
approval (Ethical No. SRC-MLS-011-19). Informed
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consent was obtained from all participants before
their inclusion. All participants were informed
about the study objectives and confidentiality
measures.
Study population

Apparently healthy pregnant women,
ranging in age from 15 to 45 years and at various
trimesters of pregnancy, were included in this study.
Before sample collection, clinical information,
demographic information, and data on possible
risk factors were collected from the women using
structured questionnaires.
Sample size and sampling technique

A ninety three (n=93) blood specimens
were collected from pregnant women using non
probability convenience sampling techniques.
Specimen collection

Five milliliters (5 ml) of venous blood was
aseptically collected from each subject. Serum was
separated into Eppendorf tubes after centrifugation,
then stored at “20°C till needed for analysis.
ELISA procedure

Anti-parvovirus B19 antibodies of the
IgM and IgG classes were detected using an
enzyme-linked immunosorbent assay (ELISA)
(EUROIMMUN, Germany).

The reagents were diluted 1 to 20 times.
The calibrator, positive control, negative control,
and diluted specimen were then applied to the
96-wells microtiter plate in their respective wells.
After covering the plate with protective foil, it was
incubated for 60 minutes at 37°C +1°C. The plate
was washed three times with 300 iL of working
strength wash buffer. All liquid from the microplates
was disposed of by tapping it on absorbent paper
with the opening facing downwards to eliminate
all residual wash buffer. In each of the microplate
well, 100 iL of enzyme conjugate was applied, and
the plate was incubated for 30 minutes at room
temperature (+ 18°C to +25°C) for IgM detection.
In addition, 100 iL of enzyme conjugate was
applied to each microplate well, and the plate was
incubated at room temperature (+ 18°C to +25°C)
for 30 minutes for IgG detection. Then the plate
was washed as described above.

Each well received 100 il of chromogen/substrate
solution, which was incubated for 15 minutes at
room temperature (+18°C to +25°C) and away from
direct sunlight. Then, the 100 il of stop solution
was applied to each microplate well, and after 30
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minutes, a photometric measurement of the color
intensity was taken at a wavelength of 450 nm.
Reading and interpretation of the results

The ratio of the extinction value of the
control or patient sample was calculated over the
extinction value of the calibrator to test the results
semi-quantitatively. To measure the ratio, the
following formula was used:
Extinction of the calibrator = ratio Extinction of
the control or patient sample
Interpretation of the results:
Ratio <0.8= negative
Ratioe”0.8 to <1.1= borderline
Ratioe”1.1= positive
Statistical analysis

The Statistical Package for Social
Science (SPSS) version 16.0 was used to analyze
the collected data. The data were expressed as
percentages and ranges as appropriate. Comparisons
were made using the Chi-square test. The results
were reported with P d” 0.05 as the accepted level
of significance.

RESULTS

In this study, 93 gestating women between
the ages of 15 and 45 who were apparently healthy
participated. Most of them (50.8%) were between
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20 and 35 years old. According to gestational age,
37 (38.7%) and 40 (43%) were in the second and
third trimesters, respectively, while 17 (18.3%)
were in the first trimester, as shown in Table 1.

According to Figure 1, Parvovirus B19
antibodies identified 19 (20.4%) IgG positives and
8 (8.6%) IgM positives.

Pregnant women aged 20 to 35 years
had the highest prevalence of anti-parvovirus
antibodies, whereas those aged 35 and older had
the lowest prevalence of anti-parvovirus antibodies
(0%) and (5), respectively. There was also a
correlation between age and both IgG antibodies
(p = 0.028) and anti-parvovirus antibodies (p =
0.028).

Table 1. Demographic data of the study population
(Authors’ own data)

Age groups/ years Frequency Percentage
<25 12 12.9%
25-35 50 53.8%
>35 31 33.3%
Total 93 100%
Trimester Frequency Percentage
First 17 18.3
Second 40 43.0
Third 36 38.7
Total 93 100%

Parvovirus B192 Antibodies

IgM

IgG

®m positive = negative

Fig. 1. Prevalence of Parvovirus B19 IgM and IgG antibodies among apparently
healthy pregnant women (Authors’ own data)
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Table 2. The association between possible risk factors and IgM, IgG results among apparently healthy pregnant
women (Authors’ own data)

Variable IegM 1gG
Positive Negative Positive Negative
Age group/Years <25 1(1.1%) 11(11.8%) 4 (4.3%) 8(8.6%)
25-30 7 (7.5%) 43 (46.3%) 13 (14%) 37(39.8%)
>30 0) 0%) 31 (33.3%) 2) 2.1%) 29(31.2%)
Total 8(8.6 %) 85(91.4%) 19(20.4%) 74(79.6%)
P, value 0.028 0.034
Trimester ¥ trimester 2 (2.1%) 15 (16.1%) 6) 6.4%) 11 (11.9%)
2" trimester 2 (2.1%) 38 (40.9%) 8)8.6%) 32) 34.4%)
3¢ trimester 4 (4.3%) 32 (34.4%) 2)2.1%) 31 (33.3%)
Total 8 (8.6%) 85 (91.4%) 19(20.4%) 74)79.6%)
P, value 0.542 0.086
Gravidity Primigravida 2(2.1%) 25(26.9% 4 (4.3%) 23(24.7%)
Multigravida 6(6.5%) 60(64.5%) 15(16.1%) 51(54.9%)
Total 8(8.6 %) 85(91.4%) 19(20.4%) 74(79.6%)
P, value 0.576 0.289
History of miscarriage Yes 2(2.1%) 18(19.3%) 3(3.2%) 17(18.4%)
No 6(6.4%) 67(72.1%) 16(17.2%) 57(61.2%)
Total 8(8.6 %) 85(91.4%) 19(20.4%) 74(79.6%)
P, value 0.548 0.370
History of blood transfusion Yes 8(8.6%) 83(89.2%) 18(19.3%) 73(78.5%)
No 0(0%) 2(2.2%) 1(5.3%) 1(1.1%)
Total 8(8.6 %) 85(91.4%) 19(20.4%) 74(79.6%)
P, value 0.835 0.369
The majority of pregnant women with DISCUSSION

anti-parvovirus B19 IgM antibodies were in their
third trimester (4, 4.3%), while those with IgG
antibodies were primarily in the second trimester
(8, 8.6%). There was no association between
gestational age and IgM (p. value = 0.542) or
IgG (p. value = 0.086) anti-parvovirus antibody
seropositivity.

Anti-parvovirus B19 IgM antibodies were
present in 6 (6.5%) and 15 (16.1%) of multigravida
pregnant women; gravidity age showed no
association with anti-parvovirus IgM (p = 0.576)
or IgG antibodies (p.value = 0.289).

There was no association between history
of miscarriage and seropositivity of anti-parvovirus
IgM (p value = 0.548) or IgG antibodies (p. value
=0.370).

The majority of pregnant women have
a history of receiving blood transfusions. Blood
transfusion history and seropositivity to anti-
parvovirus IgM (p.value = 0.835) and IgG
antibodies (p.value = 0.369) did not associate with
one another, as illustrated in Table 2.

The prevalence of parvovirus B19 IgM
antibodies in this study was 8 (8.6%), which is
interestingly similar to other studies conducted
in Libya by Elnifro et al. (5.3%), * in Nigeria by
Emiasegen et al. (13.2 %), ' and in Iran by Keikha
etal. (10.3 %)."

This research had a higher seropositive
rate than a previous study conducted in Sudan by
Adam et al. 1 which found that 0.2% of people
were seropositive. This can be attributed to several
factors: the large sample size, the significant time
gap between the two studies (since 2008), the use of
different types of ELISA kits, and the challenge of
avoiding parvovirus B19 infection, which is often
asymptomatic and commonly encountered during
epidemics.

According to Ghazi, " the prevalence of
IgM in Saudi Arabia was 25 %, which is lower than
in the current study; this is likely due to seasonal
demographics and geographic differences.
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The prevalence of parvovirus B19 IgG
antibodies found in this study was 20.4%, which
matched other studies by Emiasegen et al. "
in Nigeria (27.5%) and Keikha et al. '* in Iran
(21.8%).

In this study, the seropositivity rate was
lower than in previous studies conducted in Sudan
by Adam et al.'® with a seropositivity rate of 61.4%,
and in in two Saudis studies on pregnant women by
Ghazi "7 and Johargy, ' with a seropositivity rate of
46.6% and 50%, respectively. This could be due to
the large sample sizes (500 and 1200, respectively)
and demographic variations geographically and
seasonally.

The study found that most participants
(50.83%) were aged 20 to 35 years old. The
prevalence of IgM and IgG antibodies increases
with age, showing a strong association between
the two, consistent with previous studies by Ghazi
and Abraham."

This study found women in their third
trimester had the highest level of IgM antibodies
(4.3%), followed by those in their first and second
trimesters (2.1% for each). Unlike women in
their second trimester had the highest level of
IgG antibodies (8.6%), followed by those in their
first and second trimesters (6.4% and 5.4%),
respectively. This finding was in line with a prior
study conducted in Nigeria by Emiasegen et al.'
which may be because the majority of pregnant
women in this study were in their third trimester.
Furthermore, women in this study with seronegative
IgG in the 1 and 2™ trimesters were 11 (11.9%)
and 32 (34.4%), respectively. Consequently, those
B19 IgG seronegative women might experience
fetal loss or hydrops fetalis if infected with B19.
Because there is a significant B19-associated risk
of hydrops fetalis and/or fetal death if the mother
is infected with B19V between 9 and 20 weeks of
gestation. *

The prevalence of BI9V antibodies was
higher in multigravida pregnant women, with
6(6.5%) IgM and 15(16.1%) IgG positive, but
there was no significant association. This finding
agreed with Adam et al.'® in Sudan, and there was
no significant association between gravidity and
seropositivity. In the present study the seropositivity
of anti-parvovirus B19 IgG antibodies among
pregnant women with a history of blood transfusion
was 18(19.3 %). This was lower than the previous
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reported study done in Nigeria Emiasegen et al.'
which found seropositivity to be 12(30.8 %). This
could be attributed to the smaller sample size. No
association found between miscarriage and the
presence of anti-parvovirus B19 IgM and IgG
antibodies.

CONCLUSION

In this, the prevalence of Parvovirus
B19 IgM was lower, and IgG was slightly
increased. Parvovirus seropositivity for IgM
and IgG antibodies significantly associated with
the age of pregnant women, whereas parvovirus
B19 infection did not correlate with other factors
(gravidity, history of miscarriage, history of blood
transfusion). More accurate tests, such as antigen
detection and molecular methods, must be used to
confirm infection.

ACKNOWLEDGMENT

Special thanks and gratitude are extended
to the laboratory staff of the Microbiology
Department at Sudan University of Science and
Technology for their assistance and support.
Funding Source

The author(s) received no financial
support for the research, authorship, and/or
publication of this article.

Conflict of Interest

The author(s) do not have any conflict of
interest.

Data availability

This work is a part of a full research
article available in Sudan University of Science and
Technology repository, https://repository.sustech.
edu/handle/123456789/23836
Fighshare: Sero-Frequencey of parvovirus B19
among Apparently Healthy Pregnant Women
Attending Selected Antenatal Care Units in
Khartoum State
https://doi.org/10.6084/m9.figshare.12629855.v1
(Abdelrahim and Salih, 2020).

Data are available under the terms of the Creative
Commons Zero “No rights reserved” data
waiver (CCO 1.0 Public domain dedication).
Ethics Statement

This study was approved by the Ethics
Committee of the Scientific Research Committee




2938

of the College of Medical Laboratory Sciences,
Sudan University of Science and Technology, with
ethical approval (Ethical No. SRC-MLS-011-19).
Informed consent statement

Informed consent was obtained from all
participants before their inclusion. All participants
were informed about the study objectives and
confidentiality measures.
Clinical Trial Registration

This research does not involve any clinical
trials.
Permission to reproduce material from other
sources

Not Applicable.
Authors’ contribution

Marwa Hussein Abdalgabar: Principal
investigator; Wafaa Mohammed Abdalla: Study
design, visualization, Conceptualization and
supervisor; Hind Haidar Ahmed: Methodology,
data analysis, reference writing, editing, and
reviewing the revised the manuscript critically;
Samar Mohammed Saeed: Methodology and data
analysis; Ahmed Bakheeet Abd Alla: Writing the
draft paper; Tagwa Salah Ahmed: Data analysis
and interpretation.

REFERENCES

1. Zakrzewska K, Arvia R, Bua G, Margheri,
Gallinella G. Parvovirus B19: Insights and
implication for pathogenesis, prevention and
therapy. Aspects of Molecular Medicine, 2023;
1: 100007.p

2. European Centre for Disease Prevention and
Control Risks posed by reported increased
circulation of human parvovirus B19 in the EU/
EEA — 5 June 2024. ECDC: Stockholm; 2024.

3. American Academy of Pediatrics . Parvovirus
B19 (erythema infectiosum, fifth disease). In:
Red Book: Report of the Committee on Infectious
Diseases and the pathogenesis of anemia. 27" ed.
Washington. 2006: 484-487.

4. Elnifro E, Nisha AK, Almabsoot M, Daeki
A, Mujber N, Muscat J. Seroprevalence of
parvovirus B19 among pregnant women in
Tripoli, Libya. J Infect Developing Countries.
2009; 3:218-220.

5. Ceccarelli, G, Branda F, Ciccozzi A, Romano
C, Sanna D, Casu M, Albanese, M Alessandri
F, d’Ettorre G, Ciccozzi M, Scarpa F, Giovanetti
M. Reassessing the Risk of Severe Parvovirus
B19 Infection in the Immunocompetent
Population: A Call for Vigilance in the Wake of

6.

10.

I1.

12.

13.

14.

15.

16.

ABDALLA et al., Biomed. & Pharmacol. J, Vol. 18(4), 2933-2939 (2025)

Resurgence. Viruses, 2024; 16.9: 1352.p
Malutan AM, Ormindean CM, Diculescu D,
Ciortea R, Nicula R, Pop D, Bucuri C, Maria R,
Nati I, Mihu D. Parvovirus B19 in Pregnancy—
Do We Screen for Fifth Disease or Not? Life.
2024; 14(12):1667.

Bloise S, Cocchi E, Mambelli L, Radice
C, Marchetti F. Parvovirus B19 infection in
children: a comprehensive review of clinical
manifestations and management. /talian journal
of pediatrics. 2024; 50(1), 261.p

de Haan TR, Oepkes D, Beersma MFC, Walther
FJ. Etiology, diagnosis and treatment of hydrops
foetalis. Current Pediatric Reviews. 2005; 1 (1):
63-72.

Marhamati N, Shirvani F, Azimi L, Hashemieh
M, Hosseini A, Shahmirzadi SA, Dodangeh F.
Molecular detection of human Parvovirus B19
in umbilical cord blood: case study of Tehran,
Iran. Gene Reports. 2021: 23, 101183.

Kato M, Yamaguchi K, Maegawa Y, Komine-
Aizawa S, Kondo E, Ikeda T. Intrauterine fetal
death during COVID-19 pregnancy: Typical fetal
heart rate changes, coagulopathy, and placentitis.
J Obstet Gynaecol Res. 2022; 48(7):1978-1982.
Alcover N, Regiroli G, Benachi A, Vauloup-
Fellous C, Vivanti AJ, De Luca D. Systematic
review and synthesis of stillbirths and
late miscarriages following SARS-CoV-2
infections. American Journal of Obstetrics and
Gynecology. 2023; 229(2), 118-128.p

Dittmer FP, Guimardes CM, Peixoto AB, Pontes
KFM, Bonasoni MP, Tonni G, Araujo Junior
E. Parvovirus B19 Infection and Pregnancy:
Review of the Current Knowledge. J Pers Med.
2024;14(2):139.

Vilibize-Eavlek T, Barbiz K, Bogdanie M,
Mija¢ M, Sankovia A, Navolan D, Motofelea
N, Stoian DL, Ljubin-Sternak S. Temporal,
Spatial and Seasonal Patterns of Parvovirus
B19 Seroepidemiology in Childbearing-Aged
Women in Croatia, 2015-2024. Viruses. 2025;
17(11):1477.

Emiasegen SE, Nimzing L, Adoga MP, Ohagenyi
AY, Lekan R. Parvovirus B19 antibodies and
correlates of infection in pregnant women
attending an antenatal clinic in central Nigeria.
Memorias do Institute Oswaldo Cruz. 2011; 106
(2): 227-231.

Keikha F, Miri-Moghaddam E, Sharifi-Mood
B. Prevalence of parvovirus B19 infection
in successful and unsuccessful pregnancy in
Zahedan, Southeast of Iran. Journal of Research
in Medical Sciences. 2006; 6 (3): 495-497.
Adam O, Makkawi T, Reber U, Kirberg H, Eis-
hubinger M. The seroprevalence of parvovirus



17.

ABDALLA et al., Biomed. & Pharmacol. J, Vol. 18(4), 2933-2939 (2025)

B19 infection in pregnant women in Sudan.
Epidemiol. Infect. 2015; 143: 242-248.

Ghazi HO. Prevalence of Antibodies to
Human Parvovirus B19 in Saudi Women of
Childbearing Age in Makkah. Journal of Family
and Community Medicine. 2007; 14 (1): 15-17.

18.

19.

2939

Johargy AK. Seroprevalence of erythrovirus B19
in Saudi pregnant women. J Family Community
Med. 2016; 23(2):105-108.

Abraham M, Rudraraju R, Kannangai R, etal. A
pilot study on the seroprevalence of parvovirus
B19 infection. Indian J Med Res. 2002;115:139—
143.



