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Abstract Objective To investigate the clinical and sonographic parameters associated with
adverse fetal outcomes in patients with congenital parvovirus B19 infection managed
by intrauterine transfusion.
Methods This was a single-center retrospective study conducted from January 2005
to December 2016 that assessed patients with singleton pregnancies with fetal
parvovirus infection confirmed by a polymerase chain reaction of the amniotic fluid
or fetal blood samples who underwent at least one intrauterine transfusion. The
maternal characteristics, sonographic findings and parameters related to intrauterine
transfusion were compared between the two groups (recovery/non-recovery), who
were categorized based on fetal response after in-utero transfusions. Progression to
fetal death or delivery without fetal recovery after the transfusions was considered non-
recovery and categorized as an adverse outcome.
Results The final analysis included ten singleton pregnancies: seven of which were
categorized into the recovery group and three of which into the non-recovery group.
The baseline characteristics were similar between the groups. All fetuses were hydropic
at the time of diagnosis. No significant differences related to sonographic or intrauter-
ine transfusion parameters were identified between the groups; however, the non-
recovery group tended to have an increased number of sonographic markers and lower
fetal hemoglobin and platelet levels before the transfusion.
Conclusion Wewere unable to firmly establish the clinical or sonographic parameters
associated with adverse fetal outcomes in patients with parvovirus infection managed
with intrauterine transfusions; however, edema, placental thickening and oligohy-
dramnios may indicate greater fetal compromise and, subsequently, adverse out-
comes. However, further studies are necessary, mainly due to the small number of
cases analyzed in the present study.
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Introduction

Parvovirus B19 is a small DNA virus that was first described
in 1974 and infects only humans. The viral structure is
simple, consisting of only two structural proteins and a
single-stranded DNA molecule, making this virus extremely
resistant to physical inactivation.1 This virus usually causes
self-limited disease and symptoms, including fever and an
erythematous rash that resolves within 7 to 10 days.2 Due to
its cytotoxic activity and tropism to erythroid progenitor
cells, megakaryocytes and myocytes, concerns about the
effects of fetal transmission have been voiced.3

Fetal infections are essentially diagnosed by a polymerase
chain reaction (PCR) of the amniotic fluid or fetal blood
samples. In addition, ultrasonography can be used to provide
evidence of fetal insults caused by the affinity of the virus to
erythroid stem cells and myocytes, causing fetal anemia and
cardiomyopathy, and eventually leading to hydrops fetalis.4,5

Although some cases of fetal infection have been spontane-
ously resolved cases under suspicion or with a confirmed
diagnosis, they demand increased surveillance by Doppler

assessment of the middle cerebral artery (MCA) and an
accurate evaluation of cavity effusion.6 The risk of hydrops
has been found to decrease significantly if the infection
occurs during the late second or third trimesters, mainly
due to the maturation of the fetal immunologic system.7,8

If there is evidence of fetal hydrops or anemia, indicated via
increased peak systolic velocity (PSV) of theMCA, a cordocent-
esis shouldbeperformed, andan intrauterinetransfusion (IUT)
may be indicatedwhen technically feasible.9 In the presence of
hydrops, themortality rate can reach almost50%, andevidence
suggests that this rate decreases to� 18% in cases treatedwith
IUTs.9,10 Comparedwith cases of immunehydrops fetalis, fetal
recovery following IUT can be slower in B19-infected fetuses,
mainly due to bone marrow suppression.11

In our literature search, we did not find studies examining
variables other thanhydrops in associationwith fetal response
in patients with congenital parvovirus B19 infection who had
undergone IUT. In addition, the series presented in the litera-
ture included low numbers of cases. Therefore,we present our
series of cases and investigate the clinical and sonographic
parameters associated with the prognosis.

Resumo Objetivo Investigar os parâmetros clínicos e ultrassonográficos associados ao desfe-
cho fetal adverso em pacientes com infecção congênita por parvovírus B19 manejada
por meio de transfusão intrauterina.
Métodos Trata-se de um estudo retrospectivo de um único centro realizado entre
janeiro de 2005 e dezembro de 2016, que avaliou pacientes com gestação única com
infecção fetal por parvovírus confirmada por reação em cadeia da polimerase de líquido
amniótico ou amostras de sangue fetal submetidas a pelo menos uma transfusão
intrauterina. As características maternas, os achados ultrassonográficos e os parâme-
tros relacionados à transfusão intrauterina foram comparados entre os dois grupos
(recuperação/não recuperação), que foram categorizados com base na resposta fetal
após transfusão intrauterina. A progressão para morte fetal ou parto sem recuperação
fetal após transfusões foi considerada não recuperação, e categorizada como um
desfecho adverso.
Resultados A análise final incluiu dez gravidezes únicas: sete foram categorizadas no
grupo de recuperação, e três, no grupo de não recuperação. As características basais
foram semelhantes entre os grupos. Todos os fetos estavam hidrópicos no momento
do diagnóstico. Não foram identificadas diferenças significativas entre os grupos em
relação aos parâmetros ultrassonográficos ou os das transfusões intrauterinas; Entre-
tanto, o grupo de não recuperação tendeu a ter um número aumentado demarcadores
ultrassonográficos e níveis mais baixos de hemoglobina e plaquetas fetais antes da
transfusão.
Conclusão Não foi possível estabelecer firmemente os parâmetros clínicos ou
ultrassonográficos associados ao desfecho fetal adverso em pacientes com infecção
por parvovírus manejada por meio de transfusões intrauterinas. Entretanto, edema de
pele, espessamento placentário e oligoidrâmnio podem indicar maior comprometi-
mento fetal e, posteriormente, desfechos fetais adversos. No entanto, estudos
adicionais são necessários, principalmente devido ao pequeno número de casos
analisados neste estudo.
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Methods

This was a retrospective study that was conducted from
January 2005 to December 2016 in the Fetal Medicine Unit of
the Department of Obstetrics and Gynecology of a Medical
School in the city of São Paulo, Brazil. All women with
singleton pregnancies and confirmed fetal infection by par-
vovirus B19 who underwent IUTs were included. The study
was approved by the local Ethics in Research Committee
(under protocol number 65113417.1.0000.0068).

A database search was performed to identify all women
with singleton pregnancies and parvovirus B19 infectionwho
fulfilled the following inclusion criteria: isolated parvovirus
fetal infection that had been confirmedvia PCRof the amniotic
fluid or fetal blood samples andmanagedwith at least one IUT
and with a known pregnancy outcome. Pregnancy outcome
data were retrieved from the hospital records.

Pregnant women with a diagnosis of fetal hydrops were
referred to our tertiary center for specialist care. A detailed
fetal anomaly scan was performed by experienced sonogra-
phers to confirm the abnormality. Voluson 730 Expert, a
Voluson E8 (General Electric Healthcare, Vienna, Austria)
and an Envisor (Phillips, Andover, MA, US) ultrasound ma-
chines that were equipped with 3.5–5.0 MHz curvilinear
abdominal transducers were used. The sonographic param-
eters evaluated included the following: fetal growth, placental
thicknessandechogenicity, amnioticfluidvolume, presenceof
hydrops (definedasabnormalfluidaccumulation in theserous
cavities or in the interstitium of the fetal tissues, such as skin
edema, pleural effusion, pericardial effusion or ascites – at
least two of which were required),12 cardiomegaly and Dopp-
ler assessment of fetal anemia via the PSV of the MCA (values
greater than 1.5multiples ofmedian [MoMs]were considered
risk of fetal anemia).13

For the data analysis, the pregnancies were divided into
two groups (recovery/non-recovery) based on response to
fetal transfusions as follows: progression to fetal death or
lack of sonographic improvement before delivery was con-
sidered non-recovery and classified as an adverse prognosis.

Each sonographic parameter was analyzed separately and
then combined to count the total number of ultrasound
parameters for each group. In order to do this, 1 point was
attributed to any positive parameter: placental thickening
(defined as placental thickness > 40mm); oligohydramnios;
ascites; pericardial effusion; pleural effusion, subcutaneous
edema and cardiomegaly. The number of abnormal markers
was compared between both groups.

All transfusions were performed using fresh type O Rh (D)
negative adult packed red blood cells that had had been
previously irradiated with 25 Gy of gamma radiation, washed,
and filtered. The amount of blood transfused during each
procedure was calculated to achieve a post-transfusion fetal
hemoglobin (Hb) level equivalent to at least the95th percentile
for the corresponding gestational age (GA), or a total feto-
placental volume expansion of 50%.14 We analyzed the char-
acteristics related to the IUT, including gestational age at first
IUT, number of IUTs, fetal blood parameters at first IUT (hemo-
globinandplatelet levels), and interval indaysbetween thefirst

IUT and fetal response (ranging from fetal recovery and intra-
uterine death [IUD] to delivery without fetal recovery). The
birth weight was classified according to a Brazilian population
range and compared between the groups.15

The data were analyzed using the Statistical Package for
the Social Sciences (IBM SPSS Statistics for Windows, IBM
Corp., Armonk, NY, US) software, version 20.0. The continu-
ous data were expressed as the median. In order to perform
the comparisons between the groups, the Mann-Whitney
U-test was used for the quantitative variables, and the Fisher
exact test was used for the qualitative variables. A value of
p < 0.05 was considered statistically significant.

Results

The initial database search returned 13 patientswho fulfilled
our inclusion criteria. However, three of them did not return
for a sonographic evaluation after the IUT, and did not have
pregnancy outcome data. Therefore, the final data analysis
included ten cases: seven in the recovery group and three in
the non-recovery group.

The maternal characteristics at the time of the diagnosis of
fetal infection were similar in both groups (►Table 1). Con-
cerning the pregnancy characteristics, the members of the
non-recovery groupwere referred to our services at a later GA;
however, this difference was not significant. This group also
delivered earlier, resulting in smaller neonates, mainly due to
the adverse outcomes related to these pregnancies.

The isolated evaluation of each sonographic parameter
demonstrated the presence of no difference between the

Table 1 Baselinecharacteristicsof the studypopulationaccording
to fetal outcome

Variables Recovery
group
(n ¼ 7)

Non-recovery
group (n ¼ 3)

p

Maternal

Age, years 25 (17–31) 27 (16–32) 0.99a

White color, n (%) 5 (71.4) 2 (66.7) 0.99b

Educational level,
years

10 (8–14) 6 (6–14) 0.38a

Nulliparous, n (%) 4 (80) 2 (66.7) 0.99b

Pregnancy and perinatal

Gestational age at
ultrasound diagnosis

22.7
(21–27.5)

24.4
(24.2–26.5)

0.11a

Gestational age at
delivery

37.0
(28.7–40.4)

27.0
(24.8–29.5)

0.03a

Delivery by cesarean,
n (%)

5 (71.4) 1 (33.3) 0.50b

Birth weight, grams 2,500
(900–3,200)

1,000
(800–1,500)

0.06a

Apgar score < 7 at
5 minutes, n/N (%)

0/7 (0) 1/2(50) 0.28b

Birth weight < 10th
percentile, n/N (%)

4/7 (57.1) 0/2 0.44b

Perinatal death, n (%) 0 (0) 3 (100) 0.008b

Notes: Data described as the median (range); aMann-Whitney test;
bFisher exact test.
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groups; while in the non-recovery group we observed
thicker placentas and higher prevalence of subcutaneous
edema, no significant differences were identified (►Table 2).
All fetuses were hydropic at the time of the diagnosis, and
ascites and pericardial effusion presented in all cases regard-
less of the group. When these sonographic parameters were
analyzed together, the non-recovery group members had a
slightly but not significantly increased number of markers.

In addition, no differences in IUT characteristics and in the
interval to fetal responsewere identified between the groups
(►Table 3). The peak systolic velocity of the MCA before the
first IUT was similar in both groups. Despite the discrete
tendency for non-recovery patients to present lower levels of
fetal hemoglobin and platelets, no significant difference was
observed.

All 7 cases included in the recovery group remained alive,
and nearly half of them had birth weights below the 10th
percentile (57.1%, 4/7). The Doppler parameters of the umbili-
cal artery were normal in these cases. Nevertheless, all three
pregnancies belonging to the non-recovery group ended in
perinatal death. In 1 case, an IUD occurred at 24.8 weeks of
gestation, 4 days after an IUT that increased the fetal hemo-
globin from 2.1 g/dl to 10.1 g/dl, with no evidence of compli-
cations related to the intrauterine procedure; the other two
perinatal lossesoccurred intheneonatalperiod,within3hours
and20days afterbirth, beforehospital discharge. Inboth cases,

there was evidence of fetal distress at approximately 10 and
7 days after the last IUT (Hb level after last IUT ¼ 14 g/dl and
12 g/dl respectively), leading to cesarean delivery (►Table 4).

Discussion

In the present study of women with singleton pregnancies
and confirmed parvovirus B19 fetal infection, we did not
identify any clinical or sonographic parameters associated
with adverse fetal prognosis. In our opinion, this findingmay
be related to the small number of cases analyzed.

We identified no studies in the literature related to the
association between sonographic markers other than hydrops
and the clinical features to fetal outcomes in parvovirus
congenital infection. Only two case series concerning the
etiology and outcomes associated with fetal hydrops men-
tioned this viral infection, and no specific details about sono-
graphic parameters related to fetal outcomeswere provided in
the studies.16,17 A larger series investigated 63 cases of fetal
hydrops, 8 ofwhichwere related toparvovirus infection, and5
of whichweremanagedwith IUTs.16 Themajority of the cases
hada favorableoutcome(87.5%, 7/8), and therewasonly1 case
of intrauterine death at 21 weeks of gestation.

In accordancewith our findings, the authors reported that
ascites were present in all affected fetuses, and they were
associated with skin edema and pericardial effusion in the
majority of the cases (seven out of eight). Pleural effusionwas
rare, occurring only in one fetus.16 Although fetal cardiomy-
opathy due to viral tropism to cardiac myocytes is well
understood,4 cardiac dysfunction was not described in the
aforementioned study, andwas superficially evaluated in our
analysis. An examination of fetal cardiac compromise was
not completed via fetal echocardiography in our study,which
could have contributed to a more objective assessment and
to the provision of quantitative data on cardiac function,
leading to a better interpretation of fetal prognosis.

Concerning the IUTparameters, fetal hemoglobinandplate-
let levels tend to be lower in fetuses with adverse outcomes,
although no significant difference was found. In addition, all
cases in the non-recovery group had significant and severe

Table 2 Sonographic parameters at the time of the diagnosis
according to fetal outcome

Variables Recovery
group
(n ¼ 7)

Non-recovery
group (n ¼ 3)

p

Placental thickness,
mm, n/N

42.50
(34–64),
6/7

83.50
(83–84),
2/3

0.07a

Oligohydramnios,
n (%)

1 (14.3) 1 (33.3) 0.99b

Ascites, n (%) 7 (100) 3 (100) 0.99b

Pericardial
effusion, n (%)

7 (100) 3 (100) 0.99b

Pleural effusion,
n (%)

1 (14.3) 0 (0) 0.99b

Subcutaneous
edema, n (%)

3 (42.9) 3 (100) 0.20b

Cardiomegaly,
n (%)

7 (100) 3 (100) 0.99b

Hydrops
diagnosis, n (%)

7 (100) 3 (100) 0.99b

PSV of the MCA
(MoMs)

3.10
(2.1–3.4)

2.30
(2.2–4.1)

0.83a

Number of
US markers

4 (3–6) 5 (5–6) 0.38a

Abbreviation: MCA, middle cerebral artery; MoMs, multiples of the
median; PSV, peak systolic velocity; US, ultrasound.
Notes: Data described as the median (range); aMann-Whitney test;
bFisher exact test.

Table 3 Intrauterine transfusion parameters and fetal outcomes

Variables Recovery
(n ¼ 7)

Non-recovery
(n ¼ 3)

pa

Number of IUTs 1 (1–3) 2 (1–2) 0.51

GA at first IUT 22.8
(21.2–27.5)

24.4
(24.1–26.7)

0.11

Fetal hemoglobin
(g/dl) at first IUT

4.0
(2.3–6.7)

2.75
(2.1–3.4)

0.22

Fetal platelets at
first IUT, x103, n/N

85
(40–92), 4/7

35.5
(22–49), 3/3

0.26

Interval between
first IUT and fetal
response, days

35 (7–63) 20 (3–20) 0.18

Abbreviations: GA, gestational age; IUT, intrauterine transfusion.
Notes: Data described as the median (range); aMann-Whitney test.
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anemia (below 4 standard deviations for GA),18 while in the
recovery group this rate was lower, at nearly 70% (5/7 cases).
Usingdata froma surveyofmembers of the Societyof Perinatal
Obstetricians, a survival rate of 83.5% was found for hydropic
fetuses that underwent IUT,19 whereas in our analysis, this
percentage was of � 70%. Additionally, the interval between
the first IUT and complete fetal recovery in that survey was of
� 6 weeks,19 which is consistent with our data regarding fetal
recovery (within 35 days; range: 7–63 days).

The lower survival rate after IUT observed in our study
may be explained by the fact that the cases included in the
non-recovery group were probably in more advanced stages
of fetal compromise due to severe fetal anemia. All three
cases included in this group exhibited subcutaneous edema
associated with ascites and pericardial effusion by the time
of the diagnosis; in addition, considerable placental thicken-
ing was observed. Furthermore, 33% of those fetuses pre-
sented with oligohydramnios (1/3), but only 14% in the
recovery group (1/7) presented with this condition. It is
well-known that the inhibition of fetal hematopoiesis and
hepatocytes by parvovirus infection first leads to ascites and

pericardial effusion due to portal hypertension and hypo-
proteinemia.20 As anemia progresses, the unbalanced redis-
tribution of blood flow causes congestive heart failure and
increased interstitial fluid accumulation, resulting in skin
edema and placental thickening.21 The imbalance between
intravascular and extravascular fluid also decreases the
blood supply to the fetal kidneys, which may later result in
oligohydramnios. Therefore, we believe that the association
between subcutaneous edema, placental thickening and
oligohydramnios probably indicates a worst stage of fetal
compromise, and may be used to determine the risk of
adverse outcomes, even though no significant difference
was found in our analysis, probably due to the small number
of cases in our series.

Although this study is a retrospective analysis including a
small number of cases, it is the first study to specifically
examine the clinical and sonographic parameters associated
with congenital parvovirus infection and to determine the
association between these markers and different fetal out-
comes. This knowledge will contribute to improve parental
counselling.

Table 4 Description of the clinical and sonographic characteristics of the reported cases

Cases GA at
diagnosis
(weeks)

Placental
thickening
(mm)

Oh. Ascites Pericardial /
PE

SE Cardio-
megaly

Total
IUT

Hb/PLTs
before
1st IUT

Fetal outcome

1 24.1 Yes (83) No Yes Yes/No Yes Yes 2 2.1/26,000 Non-recovery;
delivery at 27 weeks;
neonatal death.

2 26.5 Yes (NA) No Yes Yes/No Yes Yes 2 3.4/22,000 Non-recovery;
delivery at 29 weeks;
neonatal death.

3 24.2 Yes (84) Yes Yes Yes/No Yes Yes 1 2.1/49,000 Non-recovery;
IUD at 24.8 weeks.

4 22.0 No (34) No Yes Yes/No No Yes 2 2.5/92,000 Recovery;
delivery at 37 weeks;
alive.

5 21.0 No (34) No Yes Yes/No No Yes 1 4.3/NA Recovery;
delivery at 40 weeks;
alive.

6 23.0 Yes (45) No Yes Yes/No No Yes 1 5.6/85,000 Recovery;
delivery at 38 weeks;
alive.

7 27.5 Yes (NA) No Yes Yes/No No Yes 1 3.5/40,000 Recovery;
delivery at 28 weeks;
alive.

8 23.7 Yes (59) No Yes Yes/No Yes Yes 1 4.0/NA Recovery;
delivery at 35 weeks;
alive.

9 22.5 Yes (45) No Yes Yes/Yes Yes Yes 3 2.3/NA Recovery;
delivery at 33 weeks;
alive.

10 22.7 Yes (64) Yes Yes Yes/No Yes Yes 1 6.7/85,000 Recovery;
delivery at 38 weeks;
alive.

Abbreviations: GA, gestational age; Hb, hemoglobin (g/dL); IUD, intrauterine death; IUT, intrauterine transfusion; NA, not available; Oh.,
oligohydramnios; PE, pleural effusion; PLTs, platelets; SE, subcutaneous edema.
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Nevertheless, webelieve that an adequate sample sizewill
not be achieved in a single center, as severe parvovirus fetal
infections are rare, with the majority of the cases probably
remaining unnoticed. Therefore, future published series
should investigate more detailed parameters to enable a
meta-analysis of individual patients with stronger evidence.

Conclusion

We identified no clinical or sonographic parameters that may
be used to differentiate between the outcomes in fetuses with
parvovirus congenital infection.Wewerenot able tofind those
markers in our study; however, these data may provide some
important guidance. The association between adverse out-
comes and ultrasound parameters other than hydrops, such as
subcutaneous edema, placental thickening and oligohydram-
nios, may indicate later stages of fetal compromise. However,
further studies are necessary to conclude this associationwith
consistency,mainly due to the small number of cases analyzed
in the present study.
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