Original Article

J Immunol Clin Microbiol. 2017;2(4):62-67
DOI: 10.5455/jicm.28.20171023

CrossMark

4 clickfor updates

J Immunol Clin Microbiol

The effects of Parvovirus B19 infection on
pregnant women and fetus

Fiigen Yarkin', Buket Seflek!, Ekrem Sapmaz?, Derya Giimiirdiilii®, Fatih Koksal
!Department of Microbiology, Faculty of Medicine, University of Cukurova, Adana, Turkey.
2Adana Numune Education and Research Hospital, Adana, Turkey.
3Department of Pathology, Faculty of Medicine, University of Cukurova, Adana, Turkey.

Abstract

Background: Human parvovirus B19 infection during pregnancy may cause fetal loss. The aim of this study was to detect
the incidence of B19 infection in cases of nonimmune hydrops fetalis (NIHF), spontaneous abortion, intrauterine fetal
death (IUFD) and in healthy pregnant women. Material and Methods: Serum samples of pregnant women with NIHF
(9), spontaneous abortion (27), IUFD (5) and healthy pregnant women (47) were tested by nested PCR to detect B19
DNA and by ELISA test for B19 specific [gM and IgG antibodies. In other case series of the study, paraffin-embedded fetal
and placental tissue samples from 33 NIHF cases and 19 spontaneous abortion cases and placental tissues from 40
normal pregnant women at term were analyzed for B19 DNA by nested PCR. Results: B19 infection was diagnosed by
PCR and ELISA tests using serum samples in 4 (44%) of 9 NIHF cases and 9 (33%) of 27 spontaneous abortion cases and
in 1 (20%) of 5 IUFD cases. In addition, B19 IgG prevalence was found to be 51% (24/47) in the control group. In other
case series, the presence of B19 DNA in fetal and placental tissue samples was found in 14 (42.4%) of 33 NIHF cases
and 6 (31.5%) of 19 spontaneous abortion cases, while in none of 40 placental tissues samples from the control group.
Conclusion: Our findings show that the incidence of parvovirus B19 infection in NIHF and spontaneous abortion cases
is relatively high. Nested PCR and ELISA tests should be used together for the early diagnosis of B19 infection in pregnant
women.
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Introduction

Human parvovirus B19 is a small, nonenveloped, single-
stranded DNA virus that belongs to the Erythrovirus genus
of the Parvoviridae family. Parvovirus B19 infects only
humans and shows tropism for erythroid precursor cells.

in patients with hematological disease, chronic anemia in
immunocompromised patients, and fetal hydrops and fetal
death in the fetus, although infections in
immunocompetent patients are generally mild or

B19 is primarily transmits by respiratory route. Parvovirus
B19 infection is associated with various clinical
manifestations according to the age, hematological and
immunological status of the host. Erythema infectiosum, a
childhood rash disease, is the most common clinical
manifestation of B19 infection in children. Arthropathy is
common in infected patients, especially in women. B19
infections may cause transient aplastic crisis

subclinical (1-4). Fetus may be infected during maternal
asymptomatic or symptomatic B19 infection. Most
infected infants are asymptomatic. However B19 infection
during pregnancy can lead to serious complications such
as fetal anemia, spontaneous abortion, non-immune
hydrops fetalis (NIHF) and intrauterine fetal death (IUFD)
(1,5,6). As many as 30-50% of pregnant women with B19
infection are asymptomatic or have nonspecific
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symptoms, so acute B19 infection may be missed without
diagnosis. Clinical manifestations related to B19 in
pregnant women are arthralgia and rash. Approximately
30-40% of pregnant women with acute B19 infection have
rash. The symptomatic disease usually lasts for a short
period (2-5 days). Arthralgia or arthritis occur in 60% of
women. Arthralgia and rash is similar to those of rubella
infection. For this reason, the laboratory diagnosis of B19
infection is required for differential diagnosis (7-10).

The aim of this study was to investigate parvovirus B19
infection in pregnant women and to detect the incidence of
B19 infection in cases of non-immune hydrops fetalis,
spontaneous abortus and intrauterine fetal death by nested
PCR and ELISA IgM and IgG antibody tests and thus to
show the effect of B19 infection on the fetus.

Material and methods
To investigate the effect of parvovirus B19 infection on

fetus in pregnant women who were admitted to
Gynecology Clinic of Adana Numune Education and
Research Hospital and Department of Obstetrics and
Gynecology, University of Cukurova, Faculty of
Medicine, Adana, Turkey, the serum samples obtained
from 9 pregnant women with non-immune hydrops fetalis,
27 spontaneous abortus cases and 5 IUFD cases and 47
healthy pregnant women as control group were included in
the study. In another case series, parvovirus B19 DNA was
analyzed in paraffin-embedded fetal and placental tissue
samples taken from 33 hydrops fetalis and 19 spontaneous
abortus cases. In addition, B19 DNA was investigated in
placental tissues of 40 pregnant women with normal term
birth.

Parvovirus B19 specific IgM and 1gG antibodies were
detected by parvovirus B19 IgM ELISA and parvovirus
B19 IgG ELISA tests (Focus Diagnostic, USA). The in-
house nested PCR test was used for the detection of B19
DNA in maternal serum and tissue samples (11). Viral
DNA extraction from serum samples, paraffin- embedded
fetal tissue and placental tissue samples was performed by
High Pure Viral Nucleic Acid Kit (Roche Diagnostics,
Germany). For B19 DNA detection, in-house nested PCR
assay was performed with primers targeting the 369 bp and
284 bp regions in the NS1 gene. The first amplification
products were examined by agarose gel electrophoresis for
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the presence of 369 bp and the second amplification
products for 284 bp amplicons (11).

Results

Women enrolled into the study were between 19 and 35
years of age. In the control group, all the serum samples of
47 healthy pregnant women were B19 DNA negative, but
24 (51%) were 1gG positive, 4 (8.5%) had acute B19
infection (2 had only IgM, and 2 had both IgG and IgM
antibodies). B19 seroprevalence was 46% (12/26) in 20-
27 years age group and 60% (9/15) in 28-35 years age
group. B19 IgG seropositivity rate in this control group
was 51% and 8.5% had acute infection, thus the
susceptibility rate to B19 infection was 40.5%.

In the case group, total 41 serum samples from 9 women
with hydrops fetalis, 27 spontaneous abortus cases and 5
IUFD case were tested by ELISA and PCR tests. Of 9 fetal
hydrops cases, B19 infection was detected in 4 (44%), of
which B19 DNA alone (1) or with B19 IgG and IgM
antibodies (2) were detected in 3 and only IgG and IgM
were positive in 1 serum sample. Among 27 cases of
pregnancy terminated by spontaneous abortion, B19
infection was diagnosed in 9 (33%). Of these cases, 6
(22.2%) had B19 DNA , 2 (7.4%) had B19 IgG and IgM
antibodies, whereas only 1 (3.7%) had both B19 DNA and
IgM and 1gG antibodies. In IUFD group, only B19 DNA
was detected in 1 (20%) of 5 cases (Table 1). These
findings show that the importance of B19 in fetal loss
cases and also the use of both nested PCR test and B19
ELISA test in the diagnosis of maternal B19 infection.

In the other case series in this study, 14 (42.4%) of the
parafin-embedded samples from 33 hydrops fetalis cases,
and 6 (31.5%) of 19 spontaneous abortus samples were
B19 DNA positive. B19 DNA was negative in 40 placental
tissue samples from the control group.

B19 DNA was found in paraffin-embedded fetal and
placental tissues from 33 hydrops fetalis cases, with a
maximum of 63.6% (21/33) of lung tissue samples,
followed by 57.5% (19/33) of the placental tissue samples,
48.4% (16/33) of the liver tissue samples and 33.3%
(11/33) of the cardiac tissue samples.
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Table 1. Distribution of B19 PCR and ELISA IgM and 1gG test results in women with hydrops fetalis, spontaneous

abortus and IUFD.

Case groups (n) B19DNA (+) IgM(+) 1gG(+) IgG(+)IgM (+) Total
IgM (+) B19DNA (+)
n (%) n(%o) n (%) n (%) n (%)
Hydrops fetalis (9)
1(11,1) .- 1(11,1)  2(22,2) 4 (44.4)
Spontaneous abortus (27) | 6 (22,2)
.- 2(74) 137 9 (33.3)
IUFD (5) 1(20)
-- -- -- 1 (20)
Discussion

Human Parvovirus B19 is a common infection. About 30-
50% of women of childbearing age do not have protective
IgG antibodies against B19 and they are susceptible to
infection. The highest risk for B19 infection in pregnant
women is due to exposure to infected children during
epidemic periods. In pregnant women, the incidence of
acute B19 infection in endemic periods may be
approximately 1-2%, but may exceed 10% in epidemic
periods (12-15).

In the case of maternal B19 infection, virus may be
transmitted to the fetus during the viremic phase and the
transplacental transmission rate is generally reported to be
30%.Vertical transmission mostly occurs early in the
gestation period when placental trophoblasts have a high
expression of the P antigen, the cellular receptor for B19.
Most fetal B19 infections are asymptomatic and healthy
babies are born. However, B19 infection may result in
spontaneous abortion in the first trimester, fetal hydrops in
the second trimester and IUFD in the second and third
trimester. Fetal complications usually occur 3-6 weeks
after maternal infection, but may be as late as 18 weeks.
The incidence of fetal loss due to B19 infection during
pregnancy is about 10% (6,7,12).

Although fetal loss due to intrauterine B19 infection may
occur at any time during pregnancy, most cases have been
reported between 11 and 22 weeks of gestation, at the
period of the highest hematopoietic activity in fetal liver.
High fetal sensitivity to B19 infection is due to immature
immune response, and more importantly, shortened
erythrocyte life span (50-75 days) in fetus, whereas it is

100-120 days in adults, and increased amount of
erythrocytes (3-4 times higher). The lysis of erythroid
progenitor cells in infected fetus can lead to cease of
erythropoiesis and serious anemia develops. Heart failure
due to severe anemia, viral myocarditis and hepatic
dysfunction may lead to fetal hydrops (5,6,16). The risk of
developing NIHF due to the B19 virus has been reported
to be 3.9% throughout the entire pregnancy, with the
highest risk being 7.1% when the infection occurs between
13-20 weeks gestation. It has been reported that 5-20% of
all NIHF cases are caused by B19 (5,6,17-19).

Among the studies investigating the association between
fetal hydrops and B19 virus, in Brazil, Da Silva and
colleagues found B19 IgM and IgG antibodies in 4
(23.5%) of 17 fetal hydrops cases. Anti-parvovirus B19
IgG antibodies were detected in 71% of 249 pregnant
women (20).

In Ergunay et al.'s study, B19 DNA was detected in 2
(9.1%) placental and liver tissues samples of 22 NIHF
cases by real time PCR (21).

In our study, of 9 NIHF cases, 4 (44%) was found to have
B19 infection by testing serum samples using ELISA and
PCR tests. B19 DNA alone (1) or with B19 1gG and IgM
antibodies (2) in 3 (33%) and both IgG and IgM antibodies
were positive only in 1 (11%) of 4 serum samples. These
findings clearly demonstrate the necessity of using both
tests. When fetal complications occur, maternal B19 IgM
antibodies may fall below detectable levels. On the other
hand, PCR negative, IgM positive result indicates that the
virus is rapidly cleared from the maternal blood due to
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antibodies. Da Silva found B19 IgM and IgG in 23.5% of
maternal sera of the NIHF cases (20). Both IgG and IgM
positivity was 33 % (3) in our study.

In our study, B19 DNA was found in none of the 40
placental tissues of normal pregnancies (control group).
B19 DNA was positive in fetal and placental tissue
specimens from 14 (42.4%) of 33 NIHF cases
retrospectively analyzed by nested PCR. The rate of B19
DNA in NIHF cases is quite high (42.4%) and it is similar
to the incidence (40%) in NIHF cases reported by Carlsen
et al (22). The rates of NIHF cases related to B19 virus
found by other investigators using PCR test ranged from
5.9-19.1% (19,21,23-26).

In paraffin-embedded fetal and placental tissues from 33
hydrops fetalis cases, lung tissue samples were found to
demonstrate the highest rate of B19 DNA (63.6%)
followed by placental tissue (57.5%), liver tissue (48.4%)
and cardiac tissue samples (33.3%), respectively. The
selection of a fetal lung tissue specimen is particularly
appropriate for B19 DNA detection.

In studies investigating the relationship B19 and
spontaneous abortus, Salakawy et al. detected B19 DNA
by nested PCR in 31.6% (19/60) of fetal and placental
tissues of unexplained abortions in the first trimester and
6.67% of placental samples of control group (27).
El-sayed Zaki reported that B19 IgM antibodies were
positive in 84% and B19 DNA in 48% of pregnant women
with recurrent spontaneous abortion (28). The rate of anti-
B19 IgM antibody found by Kishore in 116 pregnant
women with unknown recurrent spontaneous abortion was
19.8% (29). In the study by Tolfvenstam, B19 DNA was
detected in 5% of 37 spontaneous abortus cases (<22
gestation week), but in none of 29 cases of induced
abortion cases (30).

In our study, 6 (31.5%) of 19 spontaneous abortus cases
were found to have B19 DNA, which is similar to result
(31.6%) of Salakwy, but lower than the rate (48%)
detected by El-sayed Zaki (27,28). In other studies
conducted in China, the incidence of B19 in spontaneous
abortus cases has been reported between 24.5% and 29.3%
(31-33). Tolfvenstam reported lower rate (5%) of B19
DNA (30).

In our study, B19 infection was diagnosed in 9 (33%) of
maternal serum samples from 27 spontaneous abortus
cases. This rate (33%) is compatible with the rate of B19
DNA positivity (31.5%) found in the other case series in
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this study and the incidence of B19 in spontaneous abortus
cases seems to be quite high. 1gG and IgM was detected in
2 (7.4%) out of 9 cases of B19 infection, while B19 DNA
alone was positive in 6 (22.2%) and with B19 1gG and B19
IgM was positive in 1 (3.7%) of 7 cases. These findings
show that only 3 of the samples (11%) were positive by
B19 IgG and IgM antibody test, whereas only 7 (25.9%)
by PCR test were positive and both tests were
complementary for the correct diagnosis of B19.
Tolfvenstam et al. investigated B19 DNA in placental and
fetal tissues of 47 cases of IUFD observed during 2nd and
3rd trimester of pregnancy and 7 of 47 cases (15%) were
found to be positive for B19 DNA. All but one of the DNA-
positive cases of IUFD were non-hydropic. It has been
reported that the frequency of B19 DNA in fetal death
cases of late second trimester and third trimester is quite
high (30). In Sweden, Skjoldebrand-Sparre et al. found
B19 DNA in 7 (7.5%) of the placental tissues of 93 IUFD
cases and none of the cases were hydropic (34). In the
study of Petersson et al., parvovirus B19 DNA was
detected in 2 (3.8%) of 52 IUFD cases, whereas in none of
the placental biopsies from normal pregnancies at term, as
control samples (35). In our study, B19 DNA was detected
in 1 (20%) of 5 cases, which was higher than the rates
reported by Tolfvenstaml (15%), Skjoldebrand-Sparre
(7.5%) and Petersson (3.8%). However, the number of
cases (5) in our series is rather low (30,34,35).

In our study, 51% (24/47) of normal pregnant women in
the control group were positive for B19 1gG antibodies.
B19 seroprevalence increased with age progression, from
46% in 20-27 years age group to 60% in 28-35 years age
group. None of the healthy pregnant women had B19
DNA.

In studies on the seroprevalence of B19 in pregnant
women, in Argentina, Pedranti detected 66% (36). In
South Western Finland, Alanen reported that the
seroprevalence of B19 was 58.6% and the mean age of
seropositive women was 29.7 years (37). Enders found
that the prevalence of B19 IgG in pregnant women in
Germany was 69.2%, and in the Netherlands, Van Gessel
reported 70% (38, 39). In Denmark, Jensen found that
seroprevalence of B19 IgG was 66% and the rate of acute
B19 infection was 10.3% (40). In England, Vyse reported
that susceptibility rates to B19 in women were 36.3%
between 15-19 years, 34.4% between 20-24 years, 42.1%
between 25-29 years and 38.8% between 30-34 years of
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age (41). Mossong reported that the susceptibility rates for
pregnant women in Europe were 39.9% in Italy, 26% in
Belgium, 38% in England, 43.5% in Finland and 36.8% in
Poland, and the risk for B19 infection in pregnant women
was 0.61-1.58% (42). In our study, B19 seroprevalence
was 51% in healthy pregnant women and 8.5% had acute
infection, thus the susceptibility rate to B19 infection was
40.5%.

Conclusion

In conclusion, the presence of parvovirus B19 DNA in
42.4% of 33 fetal and placental tissues of NIHF cases and
31.5% of 19 spontaneous abortion cases by nested PCR
test revealed that a relatively high rate of hydrops fetalis
and spontaneous abortus cases were associated with
parvovirus B19. The use of nested PCR and ELISA IgM
and 1gG antibody tests for the early diagnosis of
parvovirus B19 infection in pregnant women is necessary,
as timely treatment with intrauterine blood transfusion
would increase the fetal survival rate in cases with hydrops
fetalis caused by parvovirus.
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