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Abstract

Objectives: (1) To review the effects of parvovirus B19 on the
pregnant woman and fetus, and (2) to discuss the management
of women who are exposed to, who are at risk of developing,
or who develop parvovirus Bl9 infection in pregnancy.

Outcomes: Maternal outcomes of parvovirus B19 including ery-
thema infectiosum, arthropathy, anemia, and myocarditis. Fetal
outcomes including spontaneous abortion, congenital anom-
alies, hydrops fetalis, stillbirth, and long-term effects.

Evidence: MEDLINE search from 1966 to January 2002 for arti-
cles relating to parvovirus Bl9 infection, using key words
“parvovirus” and “pregnancy,” and guidelines of professional
organizations including the American College of Obstetricians
and Gynecologists.

Values: The evidence obtained was reviewed and evaluated by
both the Maternal Fetal Medicine and Infectious Diseases
Committees of the Society of Obstetricians and Gynaecolo-
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gists of Canada (SOGC) and recommendations were made
according to guidelines developed by the Canadian Task Force
on the Periodic Health Examination.

Recommendations:

I. Pregnant women exposed to, or who develop symptoms of,

parvovirus Bl9 infection should be assessed to determine if

they are susceptible to infection (nonimmune) or if they have

a current infection, by determining their parvovirus BI9 IgG

and IgM status. (II-2A)

If parvovirus Bl19 IgG is present and IgM is negative, the

woman is immune and can be reassured that she will not

develop infection and that the virus will not adversely affect
her pregnancy. (II-2A)

3. If both parvovirus BI9 IgG and IgM are negative (and the incu-
bation period has passed), the woman is not immune and has
not developed the infection. Although she may wish to mini-
mize further exposure, leave from the workplace is contro-
versial and is not routinely recommended. Further studies are
needed in this area. (Il-B)

4. If a recent parvovirus B19 infection has been diagnosed in the
woman, then referral to an obstetrician or a maternal-fetal

N

These guidelines reflect emerging clinical and scientific advances as of the date issued and are subject to change.The information should not be construed as

dictating an exclusive course of treatment or procedure to be followed. Local institutions can dictate amendments to these opinions.They should be well doc-

umented if modified at the local level. None of the contents may be reproduced in any form without prior written permission of SOGC.
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medicine specialist should be considered (lll-B). The woman
should be counselled regarding risks of fetal transmission, fetal
loss, and hydrops. Serial ultrasounds should be performed up to
8 to 12 weeks after infection to detect the development of
hydrops (1lI-B). If hydrops develops, referral to a maternal-fetal
medicine specialist should be made and consideration should be
given to fetal blood sampling and intravascular transfusion (II-2B).

Validation: These guidelines have been reviewed and approved
by the Maternal Fetal Medicine and Infectious Diseases
Committees of the SOGC, and the Council of the SOGC.

Sponsor: The Society of Obstetricians and Gynaecologists of
Canada.

] Obstet Gynaecol Can 2002;24(9):727-34.
INTRODUCTION
Parvovirus B19 is a single-stranded DNA virus that is respon-

sible for erythema infectiosum,!
The virus was identified in 1975 during routine blood screen-

a common childhood illness.!

ing for hepatitis B surface antigen,? and was identified as the
cause of erythema infectiosum in 1983.% Subsequently, it was
linked to cases of nonimmune hydrops and fetal death.*” The
B19 parvovirus strain only infects humans. Animal strains do
not infect humans.! The virus attaches to the P antigen on red
blood cell precursors before invading them.®

Parvovirus B19 is most commonly spread by respiratory
secretions or from hand to mouth contact.” Other modes of
transmission include blood product infusion and transplacen-
tal transfer. As the main mode of transmission is respiratory,
epidemics of parvovirus B19 infection can occur. Outbreaks

usually happen in spring (but can occur any time of the year).
Outbreaks usually occur every four to five years and may last
up to six months.!? Viremia occurs 4 to 14 days after exposure
(may last up to 20 days).!! Fever and prodromal symptoms
may develop in the last few days of the incubation period,'?
but many people remain asymptomatic. A rash and arthralgia
may begin around day 15, by which time the person is usual-
ly no longer infectious. Current data suggest that infection with
parvovirus B19 confers lifelong immunity.!?

Approximately 50% to 65% of women of reproductive age
have developed immunity to parvovirus B19.'314 Without
known exposure, about 1% to 3% of susceptible pregnant
women will develop serologic evidence of infection in preg-
nancy.!%1> Where there is high opportunity for exposure to
parvovirus B19, such as in a day care centre or school, it is
estimated that 20% to 30% of susceptible women!>16
develop infection, while 50% of susceptible women exposed

will

through household contacts will become infected.!>!” Com-
pared with other pregnant women, nursery school teachers have
a 3-fold increased risk of acute infection and other school teach-
ers have a 1.6-fold increased risk.'# The population-attributable
risk of infection in susceptible pregnant women is about 55%
for own children and 6% for occupational exposure.'4 Women
at increased risk include mothers of preschool and school-age
children, workers at day care centres, and school teachers.

The quality of evidence reported in these guidelines has
been described using the Evaluation of Evidence criteria out-
lined in the Report of the Canadian Task Force on the Period-
ic Health Exam (Table 1).18

TABLE |
QUALITY OF EVIDENCE ASSESSMENT'®

CLASSIFICATION OF RECOMMENDATIONS

The quality of evidence reported in these guidelines has been
described using the Evaluation of Evidence criteria outlined in
the Report of the Canadian Task Force on the Periodic
Health Exam.

I:  Evidence obtained from at least one properly random-
ized controlled trial.

lI-1: Evidence from well-designed controlled trials without
randomization.

1I-2: Evidence from well-designed cohort (prospective or
retrospective) or case-control studies, preferably from
more than one centre or research group.

II-3: Evidence obtained from comparisons between times or
places with or without the intervention. Dramatic
results in uncontrolled experiments (such as the results
of treatment with penicillin in the 1940s) could also be
included in this category.

Ill:  Opinions of respected authorities, based on clinical
experience, descriptive studies, or reports of expert
committees.

Recommendations included in these guidelines have been adapt-
ed from the ranking method described in the Classification of
Recommendations found in the Report of the Canadian Task
Force on the Periodic Health Exam.

A. There is good evidence to support the recommendation
that the condition be specifically considered in a periodic
health examination.

B. There is fair evidence to support the recommendation
that the condition be specifically considered in a periodic
health examination.

C. There is poor evidence regarding the inclusion or exclu-
sion of the condition in a periodic health examination,
but recommendations may be made on other grounds.

D. There is fair evidence to support the recommendation
that the condition not be considered in a periodic health
examination.

E. There is good evidence to support the recommendation
that the condition be excluded from consideration in a
periodic health examination.
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CLINICAL PRESENTATION

The multiple ways parvovirus B19 may present are described
below and summarized in Table 2.

1. Asympromatic: 20% to 25% of adults who develop parvovirus
B19 infection will be asymptomatic.!%15:17:19

2. Erythema infectiosum (fifth disease): Children with parvovirus
B19 infection most commonly develop erythema infectio-
sum (or fifth disease), initially presenting with flu-like symp-
toms, fever, and headache, followed 1 to 4 days later by a
“slapped cheek” rash that becomes lacy in appearance and
after about one week may spread to the trunk and limbs.!!
Adults with parvovirus B19 infection usually do not have an
extensive rash. The onset of the rash usually coincides with
the appearance of parvovirus B19 antibodies (IgM), sug-
gesting that this symptom is immune mediated.!?

3. Arthropathy: The most common symptom in adults is
arthropathy. This affects up to 80% of adults infected with
parvovirus B19 and may last several weeks to months. The
arthropathy usually presents as symmetric polyarthralgia,
affecting the hands, wrists, ankles, and knees.!>2%2! The onset
of the arthritis is coincident with the increase in parvovirus
B19 antibodies (IgM), suggesting that, similar to erythema
infectiosum, it is immune mediated.

4. Anemia and transient aplastic crisis: Parvovirus B19 has an
affinity for hematopoietic system cells, including erythroid
progenitor cells, and to a lesser degree, leukocyte and
megakaryocyte cell lines.!"!%1222:23 The virus attacks cells of
the red blood cell lines in the bone marrow, causing hemoly-
sis and red blood cell aplasia.!?2 The effects are usually min-
imal in healthy children and adults as the duration of red cell
aplasia is only 7 to 10 days and red blood cells have a long
half life of 2 to 3 months.!° The anemia, however, may be
significant in those with underlying hematologic disorders,
including sickle cell disease, hereditary spherocytosis, pyru-
vate kinase deficiency, thalassemia, and autoimmune
hemolytic anemia, who have low hemoglobin levels prior

TABLE 2
PRESENTATION OF PARVOVIRUS BI19 INFECTION

Maternal:

* Asymptomatic

* Erythema infectiosum/rash
* Arthopathy

* Anemia

* Myocarditis

Fetal:
* Fetal loss
* Hydrops
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to infection.!%2-26 Presentation of transient nonspecific pro-
dromal symptoms followed by aplastic crisis includes pallor
and fatigue and is usually not associated with rash.

5. Immunocompromised patients: Chronic bone marrow suppres-
sion after parvovirus B19 infection leading to chronic severe
anemia has been described in immunodeficient patients
including those with HIV, acute lymphocytic leukemia on
chemotherapy, and congenital immunodeficiency.!>2¢-3

6. Myocarditis: Case reports have suggested a rare association
between parvovirus B19 infection and acute myocarditis lead-

ing to heart failure.31:32

PARVOVIRUS B19 INFECTION IN PREGNANCY

Pregnancy does not appear to affect the course of the infection,
but infection may affect the pregnancy.?> The transmission rate
of maternal parvovirus B19 infection to the fetus is 17% to
33%.333> Most fetuses infected with parvovirus B19 have spon-

taneous resolution with no adverse outcomes. 12

FETAL EFFECTS OF PARVOVIRUS B19 INFECTION

1. SPONTANEOUS ABORTION

As indicated in Table 3, the overall spontaneous abortion rate for
women infected with parvovirus B19 is similar to the background
rate of first-trimester loss.?® The spontaneous loss rate of fetuses
affected with parvovirus B19 before 20 weeks’ gestation is 14.8%
and after 20 weeks’ gestation is 2.3%.%>37-° The reason is uncer-
tain but may be related to multisystem organ damage.!

2. CONGENITAL ANOMALIES
Currently, there does not appear to be any evidence that par-

vovirus B19 infection increases the risk of congenital anomalies

112 though there have been case reports of central

1,12

in humans,
nervous system,"!? craniofacial,!'? and eye anomalies.""!? In
other species with other strains of parvovirus infection, con-

genital anomalies have been reported.!!?

3. HYyDROPS
Parvovirus B19 has been associated with hydrops fetalis.
37:38.4041 Pogsible mechanisms for this include fetal anemia due

15,33-35,

to the virus crossing the placenta, combined with the shorter
half life of fetal red blood cells, leading to the severe anemia,
hypoxia, and high output cardiac failure that are associated with
fetal hydrops. Other possible causes include fetal viral myocardi-
tis leading to cardiac failure, and impaired hepatic function
caused by direct damage of hepatocytes and indirect damage
due to hemosiderin deposits,!>33-3%37:3840

Table 3 summarizes published studies of the rate of fetal loss
and hydrops with parvovirus B19 infection,!5:33-3537:3840-42 Gey.
eral studies found a higher fetal loss rate when the infection was

acquired before 19 to 20 weeks’ gestation (14.8%)33:37:38:41
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compared to that after 20 weeks (2.3%).33-37:38:41 If a fetus
develops hydrops, ultrasound signs include ascites, skin edema,
pleural and pericardial effusions, as well as placental edema.! It is
estimated that parvovirus B19 infection accounts for 8% to 10%
of nonimmune hydrops,' although some studies found molecu-
lar evidence of parvovirus B19 in 18% to 27% of cases of non-
immune hydrops.'?

4. LONG-TERM NEONATAL OUTCOME

There have been few studies of the long-term effects on chil-
dren of maternal parvovirus B19 infection.>!0:31:37:3941-46 Case
reports of neonatal complications of maternal parvovirus B19

nervous system abnormalities.>% However, a case series of 108
children born to women with parvovirus B19 infection during
pregnancy and 99 women who had immunological evidence of
past infection reported no difference between the groups in the
incidence of congenital anomalies, overall learning disabilities, or
neurologic handicaps.*! Through a questionnaire survey, Miller
et al¥’ found no increased risk of adverse outcome in children of
mothers with parvovirus infection in pregnancy at one year (182
children) and 7 to 10 years (129 children) of age. Most children
born to mothers who develop parvovirus B19 infection in preg-
nancy do not appear to suffer long-term sequelae, but further stud-
ies are needed.!? Parvovirus B19 itself does not seem to cause

infection have been reported, including hepatic insufficiency; %% long-term neurologic morbidity, but severe anemia may be an
myocarditis,”>"* transfusion dependent anemia,"' and central independent risk factor for long-term neurologic sequelae.
TABLE 3
RISK OF HYDROPS AND FETAL DEATH WITH PARVOVIRUS BI9 INFECTION
Author Cases (N) Fetal Loss Hydrops
Centers for Disease Control'® 49 2 I
Public Health Laboratory Service®? 186 30 |
<20 weeks >20 weeks
| |
28/166 17117
Rodis3® 39 2 0
<19 weeks 219 weeks
| |
2/23 0/16
Gratacos®® 60 5 0
Harger34 52 0 0
Miller3” 427 58 7
<20 weeks >20 weeks
| |
57/373 1/54
Guidozzi* 64 | 0
Rodis*! 13 6 \ 2
<20 weeks >20 weeks
| |
5/60 1/45
Koch*? 19 0 0
TOTAL 1089 104 (10.3%) 1 (1.1%)
<19-20 wks >20 wks
| |
97/722 (14.8%) 3/132 (2.3%)
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MANAGEMENT OF PARVOVIRUS B19
EXPOSURE/INFECTION IN PREGNANCY

If a pregnant woman is exposed to or develops signs or symp-
toms of parvovirus B19 infection, one should determine if she
is immune (see figure)'*¥’ through testing for both parvovirus
B19-specific IgG and IgM. Parvovirus B19 IgM usually appears
within 2 to 3 days of acute infection and may persist up to
6 months. Parvovirus B19 IgG appears a few days after IgM
appears and usually remains present for life.!

1. The presence of IgG and the absence of IgM with recent
exposure suggests immunity.'? If the woman is immune, she
can be reassured that she will not develop the infection dut-
ing pregnancy, and that exposure will not result in adverse
consequences in the pregnancy.

2. The presence of parvovirus B19 IgM antibodies with no evi-

dence of parvovirus B19 IgG antibodies suggests either a very
recent infection or a false positive result.!” In this situation, it
is recommended that parvovirus B19 IgG and IgM be repeat-
ed in 1 to 2 weeks. If recent infection has occurred, then the
IgG should also be positive at that time (see * in figure).!

.If both parvovirus B19 IgG and IgM are negative, the

woman is not immune and therefore susceptible to infec-
tion.'? If she has had a recent exposure to the virus, and may
be incubating the infection, it is suggested that the IgG and
IgM tests be repeated 2 to 4 weeks later. If exposure is on-
going, one may wish to repeat serology every 2 to 4 weeks.

. If testing reveals both parvovirus B19 IgG and IgM to be pre-

sent, this may suggest recent infection.!” If stored blood is avail-
able from the woman, testing may confirm seroconversion. If

MANAGEMENT OF A PREGNANT WOMAN EXPOSED TO PARVOVIRUS B19 INFECTION

/

IgM —

J—

Hydrops

Refer to maternal-fetal medicine
specialist; consider fetal
blood sampling, transfusion

RECENTLY EXPOSED (OR SYMPTOMS)

Test for Parvovirus B19 1gG/IgM

lgG + IgG +/—

Likely past infection Possible recent infection* No past or recent

Recent maternal infection
diagnosed

Reassure Referral to
obstetrician and ultrasound

<  If hydrop! develops

IgG -
IgM —

|

infection

Counsel

\

No hydrops

Consider serial ultrasounds
for 8 to 12 weeks after
infection

*See “Management of Parvovirus B19 Exposure/Infection in Pregnancy,” text above.
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stored blood is not available, repeat blood work should reveal
an increasing parvovirus B19 IgG dtre if recent infection has
occurred (see * in figure). If the titre is not increasing, this may
represent an older infection (up to 6 months prior). Serologic
diagnosis with parvovirus B19 IgM alone for recent infection
may be difficult due to lab sensitivity for IgM being positive up
to 6 months after acute infection.

Women who do not have immunity need to be assessed
with regard to their exposure risk. Hand washing has been sug-
gested as a measure to decrease infection!® but not yet evalu-
ated. During an outbreak, parents of preschool and school
children as well as employees should be informed of the risk of
infection and its management. Each woman should be coun-
selled about her individual risk, based on her risk of infection,
gestational age, and other obstetrical considerations. The deci-
sion to leave work to try to minimize the risk of infection dur-
ing an outbreak of parvovirus B19 infection should be made
by the woman after discussion with her physician, family mem-
bers, public health officials, and employers, taking into account
her specific risk. As there is no evidence that susceptible women
reduce their risk of infection by leaving work, and one study
demonstrated no difference in infection rates between suscep-
tible pregnant school teachers who left the workplace and those
who stayed, ¢ it is not recommended that policies be pursued
to routinely send home women susceptible to infection.!®

If the woman has developed a recent infection, the virus
may be transmitted to the fetus and may cause nonimmune
hydrops. Therefore, it is recommended that these women be
referred to an obstetrician or maternal-fetal medicine special-
ist and that these women have serial ultrasounds to detect evi-
dence of hydrops for 8 to 12 weeks after infection, as the
development of hydrops may be delayed.!®1237484 There are
no randomized trials of the frequency of ultrasounds required;
however, most maternal-fetal medicine specialists perform
ultrasonographic assessment weekly or every 2 weeks.* These
follow-up ultrasounds could be limited to assessment of amnio-
tic fluid volume and evidence of hydrops (level II ultrasound
with documentation). As fetuses with hydrops tend to move
less, women should also be instructed to monitor fetal move-
ment daily.!% If there is a delay in establishing the woman’s
immunity status, one may wish to obtain serial ultrasounds for
the detection of hydrops, until this information regarding
immunity is available.>®

DIAGNOSIS OF FETAL INFECTIONS

Parvovirus B19 cannot usually be cultured in regular culture
media.! It can be identified histologically by characteristic
intranuclear inclusions or by the presence of viral particles by
electron microscopy.! Viral DNA may also be identified by
polymerase chain reaction (PCR) of amniotic fluid or fetal
blood by cordocentesis. The most reliable way to diagnose acute
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fetal infection is to detect in amniotic fluid or fetal serum viral
DNA by PCR or viral particles by electron microscopy. Clinic-
al use of these tests remains to be evaluated. Although there is
the possibility of diagnosing parvovirus B19 infection through
PCR on amniotic fluid obtained by amniocentesis, invasive
diagnosis of this condition is not required for all suspected or
confirmed maternal infections. If amniocentesis is performed
for a fetal indication, a PCR for parvovirus B19 can be request-
ed as part of the workup. The presence of viral particles, how-
ever, can only be seen during the viremic stage. The presence of
parvovirus B19 IgM in fetal blood cannot be depended upon
to make the diagnosis of fetal infection,” as the fetus does not
begin to make its own IgM until 22 weeks’ gestation. There
have been false negative results even when the fetus is beyond
22 weeks.!

Elevated maternal serum alpha fetoprotein (MSAFP) lev-
els have been associated with fetal parvovirus B19 infection in
several case reports;>>>3 but the one study>® found the associa-
tion between MSAFP and fetal infection to be weak and thus
it cannot be used as a reliable marker of fetal parvovirus B19

infection.!2

MANAGEMENT OF FETAL HYDROPS
Every pregnancy identified with fetal hydrops should be referred
to a tertiary care centre with a maternal-fetal medicine special-
ist. The current management of hydropic fetuses due to par-
vovirus B19 infection is somewhat controversial, but the
primary management tool is cordocentesis to assess fetal hemo-
globin and reticulocyte count, and intrauterine transfusion, if
necessary.!? If the fetus is term or near term, delivery should be
considered.!? If delivery is not imminently required, amnio-
centesis for lung maturity may be considered. The use of corti-
costeroids to accelerate lung maturity is not contraindicated.
For fetuses at younger gestational ages or with pulmonary
immaturity, the management options of expectant management
or intravascular transfusion!®!? have been proposed. There are
no randomized trials to evaluate the best management for
fetal hydrops caused by parvovirus B19 infection. The upper
limit of gestational age for transfusion is case and centre depen-
dent. Due to myocarditis, the degree of hydrops may not cor-
relate with fetal hemoglobin. Preliminary information has
suggested a possible role for Doppler assessment of umbilical
venous and middle cerebral artery flow velocities in the assess-
ment of fetal anemia.>>>8 Further research is needed in this area.
A summary of case reports of intravascular transfusion for
fetal hydrops due to parvovirus B19 infection revealed a fetal
mortality rate of 11%.! In all 18 cases, the fetal hemoglobin
was less than 8 g/dL, and most had severe hydrops. Twenty
cases were treated expectantly, with serial ultrasounds noting a
fetal mortality of 26%. In those cases managed expectantly, this
management was chosen based on the fact that the hydrops
appeared to be mild or improving (based on ultrasound and/or
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cordocentesis).! Failey et 2/5° compared outcomes of expectant
management with intravascular transfusion, controlling for
severity of hydrops and gestational age, and found a greater
than 7-fold reduction in fetal death with intravascular trans-
fusion.>? In a survey of maternal-fetal medicine specialists
involving 539 cases of parvovirus B19-induced hydrops, death
occurred after intravascular transfusion in 6% of cases, and in

30% of cases without intravascular transfusion.*’

RECOMMENDATIONS

1. Pregnant women exposed to, or who develop symptoms
of, parvovirus B19 infection should be assessed to deter-
mine if they are susceptible to infection (nonimmune) or
if they have a current infection, by determining their
parvovirus B19 IgG and IgM status. (II-2A)

2. If parvovirus B19 IgG is present and IgM is negative, the
woman is immune and can be reassured that she will not
develop infection and that the virus will not adversely
affect her pregnancy. (II-2A)

3. If both parvovirus B19 IgG and IgM are negative (and the
incubation period has passed), the woman is not immune
and has not developed the infection. Although she may
wish to minimize further exposure, leave from the work-
place is controversial and is not routinely recommended.
Further studies are needed in this area. (III-B)

4. If a recent parvovirus B19 infection has been diagnosed
in the woman, then referral to an obstetrician or a mater-
nal-fetal medicine specialist should be considered (III-B).
The woman should be counselled regarding risks of fetal
transmission, fetal loss, and hydrops. Serial ultrasounds
should be performed up to 8 to 12 weeks after infection
to detect the development of hydrops (III-B). If hydrops
develops, referral to a maternal-fetal medicine specialist
should be made and consideration should be given to fetal
blood sampling and intravascular transfusion (II-2B).
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