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Abstract

Parvovirus B19 (B19V) causes a mild disease called erythema infectiosum, also known as the
fifth disease that affects mostly children and young adults. The virus can be transferred to the
fetus during pregnancy in 31 to 51 % of the cases and can cause severe anaemia, non-immune
hydrops fetalis or fetal death due to inhibition of erythropoiesis. It also affects the heart muscle,
central nervous system, bones, and most likely can cause a subsequent arrest in children’s ne-
urological development. It is estimated that 25-45 % of pregnant women are seronegative with
a high risk of infection during pregnancy. A B19V infection in pregnant women is determined
by detecting specific IgM and IgG antibodies, and in case of doubt, by using PCR method to de-
tect viral DNA. Fetal infection with B19V is confirmed by detecting viral DNA in the amniotic fluid.
In the case of either a suspected or confirmed fetal infection we monitor the fetus by ultrasound
screening in a tertiary centre. We treat the fetus with an intrauterine transfusion at the first signs
of anaemia or hydrops. To prevent fresh infections with B19V during pregnancy we should raise
awareness amongst women and healthcare workers about the risks it poses for the fetus. The
recommendations for management of women who are exposed to, are at risk of developing, or
have developed B19V infection in pregnancy are published in this article.
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1. Purpose

Recommendations are intended to
present the foetal risk in primary ma-
ternal infection with parvovirus Big and
the management of suspected or con-
firmed infection in pregnancy.

2. Background
Human parvovirus BigV was disco-

vered in 1975 by Cossart and colleagu-
es and reported on in The Lancet (1). A
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whole decade passed before BigV was
associated with a mostly mild illness
erythema infectiosum, known as fifth
disease, which most commonly afflicts
children and young adults (2). A pati-
ent has a typical rash on the face, which
resembles the redness appearing after a
slapped cheek. Arthropathy is an accom-
panying symptom in 10% of children
and 80 % of adult women, from whom
the particles of the virus from the syno-
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vial fluid have been isolated (3,4). Both
symptoms coincide with the appearance
of IgM antibodies, indicating the immu-
ne mechanism during the appearance of
both (56). B9V is a potent inhibitor of
erythropoiesis, which may cause additi-
onal complications. In individuals with
a previous disorder of erythropoiesis it
may cause a severe aplastic crisis (5). In
pregnant women, the infection can be
transmitted to the foetus. Moreover, the
infection may also have permanent con-
sequences for the foetus (6).

2.1. Pathogenesis

Cellular B19V receptors are found
on erythroid progenitor cells, such as
erythroblasts and megakaryocytes, ma-
king the virus a potent inhibitor of hae-
matopoiesis. The receptors are also fou-
nd on erythrocytes, synovium, placenta,
foetal myocardium, and endothelial
cells (78). Viral reproduction is limited
to erythroid progenitor cells, causing
toxic cell damage and triggering apop-
tosis (9-11). After viremia occurs in the
blood of a pregnant woman, it reaches its
peakin about a week. The symptoms such
as erythema, mild fever, arthropathy, and
headache occur approximately 10-14
days after infection in approximately
50 % of infected pregnant women. A ver-
tical transfer of the infection from the
mother to the foetus occurs within one
to three weeks after the maternal infecti-
on. The risk of foetal infection is the gre-
atest when IgM antibodies appear in the
maternal serum, presumably during the
time of maximal viremia, i.e. about day
7 after the infection (12). Foetal infection
is in most cases resolved spontaneously
without consequences, but it may lead
to serious complications such as non-
-immune hydrops foetalis (NIHF) and
foetal death. Foetal complications are
the consequence of infection and lysis of

erythroid progenitor cells by inhibition
of erythropoiesis, and the infection of
the placenta and myocardium (13,14).

2.2. Clinical presentation of
foetal infection

Parvovirus Big infection may be ma-
nifested by foetal death, NIHF due to
severe anaemia, thrombocytopoenia,
hyperechogenic bowel, myocarditis, and
central nervous system abnormalities.
It may also lead to bone changes (29).
In 60 % of cases the infection can occur
without clinical signs (27,30). In preg-
nant women showing no signs of in-
fection the interval between the time of
infection and the appearance of signs of
foetal infection ranges between 3 and 15
weeks. The signs of foetal infection can
be diagnosed ultrasonically between the
17" and 33™ week of gestation, regardless
of gestational age at the time of maternal
infection (27).

2.2.1. Foetal death

Intrauterine foetal death most com-
monly occurs between the 20™ and 24™
week of gestation, however, foetal de-
aths as early as at 10 weeks of gestation
and as late as at 41 weeks have also been
described (22). The foetus may also die
without the signs of NIHF and erythro-
poiesis (31). The risk of foetal death is 1.7
times higher if IgM antibodies to BigV
in maternal serum are positive (32).

2.2.2. Non-immune hydrops
foetalis

The observed risk for NIHF due to
B19V infection is 3.9-11.9 % (22,27). The
cause of NIHF is severe anaemia leading
to cardiac failure. Anaemia most com-
monly occurs during haematopoiesis in
the liver between 8 and 20 weeks of ge-
station (33), since during this period the
erythrocyte life span is shorter than at
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the time of haematopoiesis in the bone
marrow and spleen (7). The time interval
between B19V infection and the occur-
rence of NIHF is usually 2-6 weeks (33),
it can also be 10-12 weeks (34), and
exceptionally 20 weeks (35). The highest
incidence of NIHF due to B19V is betwe-
en 17 and 24 weeks of gestation (23).
Ultrasound examination shows signs of
hydrops with ascites, cardiomegaly, and
pericardial effusion. The advanced stage
is represented by the development of a
generalized oedema and large placental
oedema. The latter most likely causes
the development of a preeclampsia-li-
ke condition in the mother with oede-
ma, hypertension, and proteinuria due
to perfusion disorders. The condition
is called mirror syndrome because the
symptoms in the mother are a reflection
of those in the foetus (21,36).

2.2.3. Thrombocytopenia
Moderate to severe thrombocytope-
nia may also develop in the foetus with
anaemia and NIHF due to B19V infecti-
on. Haan et al. have described throm-
bocytopenia with less than 50 x 10°/L of
platelets just before intrauterine trans-
fusion in 14 of the 30 foetuses (46 %)
infected with B19V (37). In none of the
foetuses haemorrhage was observed.

2.2.4. Neurological effects

B19V can cause neurological compli-
cations such as encephalopathy, impai-
red neural migration, abnormal gyrati-
on, and neonatal encephalitis (38-40) in
the foetus and newborn. Less is known
about the long-term neurological con-
sequences. Only two smaller studies
have been published. One study reported
good predictors of neurodevelopmen-
tal outcome in all 20 surviving children
after an intrauterine transfusion due to
NIHF after Bi9V infection; however,
35 % of the children were lost to follow-
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-up (41). In the other study neurodeve-
lopmental disorders were found in three
of the 28 (11 %) children aged 1.5-13 years
who received an intrauterine transfusi-
on due to foetal anaemia after Bi9V in-
fection (42,43). One developed cerebral
palsy; two others developed severe neu-
rodevelopmental delay. Developmental
abnormalities of the central nervous
system can be due to hypoxic and ische-
mic brain damage as a result of severe
anaemia and NIHFE.

2.2.5. Morbidity in children

A Danish study on 1,095 children
with mean age 9.2 years who were born
to mothers with primary B19V infection
in pregnancy, has not found an increa-
sed risk for 19 of the 20 observed disea-
ses (44). However, they observed a 6-fold
increase in the risk of central nervous
system cancer, although the number of
children was low.

2.3. Epidemiology

B19V infection is common and wi-
despread throughout the world. The vi-
rus is transmitted mainly by droplets,
but also with blood and blood produ-
cts, and also vertically from the mother
to the foetus (6). Vertical transmission
of the infection from the mother to the
foetus does not occur if the mother has
acquired resistance when exposed to the
virus, therefore, she has IgG anti-BigV
antibodies in the serum, which is inten-
ded to provide life-time protection aga-
inst a primary infection. B1gV epidemics
occur every 4 years, reaching its peak
in late spring (15). The seroprevalence
of IgG B19V antibodies in the populati-
on is from 2-15% in children aged one
to five years, 15-60 % in children aged
16-19 years, 30-60 % in adults, and over
85% in the elderly (16). Seroprevalence
in women of reproductive age is esti-
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mated to be 66 % and greater in women
(73-89 %) working with children, and
women with children (81%) (17,18). It
is estimated that 25-45% of pregnant
women is seronegative, which means
that there is a risk of primary infection
in pregnancy in a considerable proporti-
on of pregnant women (17). The estima-
ted incidence of primary B19V infection
in pregnancy is 1-2 % in the endemic pe-
riod, which increases to more than 10 %
during an epidemic (19-21). The infecti-
on is transferred from the mother to the
foetus in 32-51% (17-33 %) of cases, and
the risk of complications in the foetus is
about 10 % (7.22-24.56). The risk of com-
plications in the foetus is higher if the
infection occurs before the 22™ week of
gestation (25-27) and drops with gestati-
onal age, probably because of the passive
transfer of the mother’s antibodies after
the 25" week of gestation, which later
protect the foetus (6,28).

A Slovenian retrospective study inclu-
ded 34 pregnant women with parvovirus
Big infection confirmed by serology
and/or PCR on viral DNA in the years
2011 and 2012 (45). The infection most
commonly occurred in the first trime-
ster. Most had a favourable outcome of
pregnancy with the delivery of a healthy
baby (28/34). An unfavourable outcome
occurred in 3 cases: one case of foetal
hydrops and poor maternal condition,
one intrauterine foetal death at 18 weeks
of gestation, and a cystic formation in
the abdomen that resulted in terminati-
on of pregnancy in one case. One case
presented with foetal anaemia requiring
an intrauterine transfusion. In one case,
the MCA flow was increased without an
IUT. One case presented with a cardiac
malformation (patent ductus arteriosus
and foramen ovale), and one with ITUGR
and oligohydramnios. Despite largely sa-
tisfactory outcomes of pregnancy, there
is, nevertheless, a significant risk of foe-

tal loss and non-immune hydrops foeta-
lis in the second trimester (45).

3. Identification and
assessment of evidence

These recommendations are ba-
sed on the Clinical practice guideline
Parvovirus Big Infection in Pregnancy
prepared by the Society of Obstetricians
and Gynecologists of Canada (SOGC),
Cytomegalovirus, parvovirus Big, vari-
cella zoster and toxoplasmosis in preg-
nancy published by the American College
of Obstetricians and Gynecologists
(ACOQG) in Practice bulletin no. 151, and
a review article with the recommenda-
tions of the Dutch Leiden University
Medical Centre (36).

3.1. Recommendations

3.1.1. Prevention of B19V
infection in pregnant women

In order to avoid foetal morbidity
and mortality due to B19V infection, it
is advisable to prevent primary infecti-
on in the mother. B19V vaccine has not
yet been developed and is not available
for clinical use (54). Therefore, other
preventive measures are needed, such
as raising the awareness among women
of reproductive age and healthcare pro-
fessionals about the risks of primary
infection in pregnancy. Research has
shown that the lack of knowledge about
the risks of an infection in pregnancy is
present not only in women, but also in
physicians (55,56).

Recommendation c2'

Routine screening of pregnant
women for the presence of IgM is
not necessary.
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Contact with B19V infected child
or suspected maternal B19V infection

Figure 1: Detection of B19V infection in pregnant woman (36).

The opinion of the UK National | i{=l<eiiplil=ilebqaloy D4
Screening Committee (UK NSC) was that

further research on the prevalence and = Pregnant women are advised to
testing methods was necessary in order ~ avoid possible exposure to infecti-
to screen pregnant women for suscepti- ~ on. Decision to recommend ab-
bility to infection with BigV. Although  sence from work should be indi-
screening would identify a large number = vidual according to occupational
of infectious women, there are curren-  exposure.

tly no agreed treatment or prevention

methods for foetal protection (60).
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Diagnosis of B19V infection in preg-
nancy

Primary B1gV infection in pregnan-
cy can be suspected after contact with a
diseased person, the onset of clinical si-
gns of the disease, or the onset of foetal
symptoms, such as reduced foetal move-
ment or hydrops.

Recommendation c2'

Investigation for parvovirus B19
infection is recommended as part
of the standard diagnostic workup
in the case of foetal hydrops or
intrauterine death.

3.1.2. Diagnosis of maternal
infection

B1gV infection may be subclinical;
therefore, we cannot rely solely on clini-
cal signs specific to the disease.

B1g9V infection is diagnosed by deter-
mining specific IgM and IgG antibodies
in the maternal serum (Figure 1). IgM
antibodies can be detected between the
7" and 10™ day after the infection. They
peak between the 10™ and 14" day and
then decrease in the next two to three
months (46). IgG antibodies gradually
increase from day 14 and reach a plate-
au at four weeks after the infection (46).
IgG antibodies are said to be present
in the serum for an extended period of
time and are intended to provide lifelong
protection against re-infection. In the
absence of specific antibodies in the se-
rum, the serologic window period after
the infection is about 7 days, which must
be taken into account in the diagnosis of
an infection (47).

The sensitivity of IgM antibodies
determination in a pregnant woman
between 8 and 12 weeks after the infecti-
on ranges between 63 and 94 % (48,49),
while the DNA test can correctly de-

tect an infection in 96 % of cases (27).
When in doubt, a PCR analysis can im-
portantly contribute to the accuracy of
the infection diagnosis in the pregnant
woman (50), however, we must be awa-
re that low levels of BigV DNA can be
maintained long after the acute phase of
infection.
Recommendation c2'
Pregnant women who have been in
contact with an infected person or
have developed signs of infection
should be tested for the presence
of antibodies in order to determi-
ne whether they are susceptible
to infection or to confirm primary
infection. PCR is used to detect B19
DNA when in doubt.

c2'

Recommendation

When IgG antibodies are present,
and IgM and PCR B19V DNA are
negative, the pregnant woman
should be assured that she cannot
become infected and that there is
no risk to the foetus.

Recommendation c2'
If no I1gG and IgM antibodies are
present, PCR B19V DNA is nega-
tive, and the incubation period
has passed, the pregnant woman
is not immune and has not been
infected.

3.1.3. Diagnosis of foetal
infection

Foetal infection cannot be reliably di-
agnosed by BigV antibodies determina-
tion in maternal or foetal serum (47,50).
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Active maternal
B19V infection

Figure 2: Management of primary B19 infection in pregnant woman (36).

It can be effectively detected by de-
termination of viral DNA with PCR
method in the foetal blood or amniotic
fluid (50,51). The concentration of viral
DNA in the foetus can be high and is ma-
intained throughout the foetal infection
period. Amniocentesis can quite reliably
confirm foetal infection, however, the
procedure is indicated only in cases in
which foetal infection is very likely, and
maternal tests and ultrasound examina-
tions have been inconclusive (50-52).

3.1.4. Identification of foetal
complications

Confirmed or suspected maternal
infection requires serial ultrasound mo-
nitoring of the foetus. The main goal of

Slovenian recommendations for parvovirus B19 infection in pregnancy

ultrasound examinations is to determine
foetal anaemia and NIHE Foetal anae-
mia can be quite reliably detected with
non-invasive Doppler measurements of
the middle cerebral artery peak systolic
velocity (53).

Hydrops, resulting from anaemia,
begins with ascites and enlarged heart
with thickened cardiac walls. Untreated
hydrops progresses and leads to skin oe-
dema, pericardial effusion, and placental
thickening. Pleural effusion develops late
and is usually not large in volume in the
anaemic foetus. The volume of amniotic
fluid is usually normal or low, polyhydra-
mnios seldom occurs (26).
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3.1.5. Recommended guidelines
in pregnancy with a confirmed
maternal parvovirus B19
infection
Recommendation D4
Pregnant woman with primary

infection is to be referred to a terti-
ary centre.

Recommendation D4
We inform the pregnant woman
about the risks of transmission

of the infection to the foetus, the
development of foetal hydrops or
intrauterine death. The foetus is
monitored ultrasonically every 1-2
weeks for 12 weeks for the signs of
hydrops or anaemia (MCA flow).

In confirmed maternal Bi9V infecti-
on the foetus is monitored weekly using
ultrasonography at a tertiary centre with
Doppler measurements of the midd-
le cerebral artery peak systolic velocity.
Additionally, the early signs of hydrops
are being looked for (Figure 2). The foe-
tus is monitored for 12 to 20 weeks after
maternal infection.

Recommendation c2'
Intrauterine transfusion is indi-
cated in the case of hydrops or
anaemia.

When the first signs of anaemia or
hydrops appear, the foetus is treated with
an intrauterine transfusion (IUT). Foetal
death can be prevented by a timely IUT.
A single IUT is usually sufficient to im-
prove the condition of the foetus. After

an IUT it may take several weeks before
the signs of hydrops gradually disappear.

The significance of thrombocytope-
nia in the foetus is not fully understood.
Although intrauterine platelet transfusi-
ons can be performed safely, care must
be taken not to burden the anaemic fo-
etus with a possibly damaged heart with
an excessive amount of transfused blood
products and further aggravate the con-
dition due to heart failure.

If a pregnancy is close to term, the
childbirth is planned to take place
in a facility with a neonatal intensi-
ve care unit in case of hydrops or
anaemia. The use of corticostero-
ids to promote foetal lung matura-
tion is not contraindicated.

4. Conclusion

A pregnant woman who may have
acquired a B19V infection or has signs
of an infection should be referred to se-
rological testing. If the findings confirm
a primary infection, she is referred to a
tertiary centre where the foetus is moni-
tored ultrasonically every 1-2 weeks for
up to 12 weeks after the infection. When
the signs of anaemia or hydrops occur in
the foetus, the foetus is treated with an
intrauterine transfusion. If past infection
has been detected, the pregnant woman
should be reassured that there is no need
for follow-up. In the case of a negative
serology the tests must be repeated for
serologic window period. If the second
serologic tests are negative, the pregnant
woman should be informed about pre-
ventive measures to avoid infection.

Evaluation of recommendations and
evaluation of the level of evidence is
shown in Table 1 (61).
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Table 1: Evaluation of recommendations (61).

Level of evidence / Grade of recommendation

A

Recommendation is based on at least one meta-analysis or on a set of evidence
from experimental studies (controlled randomised studies) or systemic reviews
of experimental studies with very little bias, on consistent results and on direct
applicability for the target population.

Recommendation is based on quality systemic reviews of case control studies and
cohort studies or on case control and cohort studies themselves with very low risk of
bias.

Recommendation is based on quality case control studies and cohort studies with low
risk of bias.

Recommendation is based on evidence from cases or case series or on expert opinions.

Level of evidence
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