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Viral threats to the fetus and mother: 
Parvovirus and varicella

Diagnostic and management strategies for 2 common viral infections that 
can produce considerable consequences during pregnancy

Margarita Berwick, MD, and Patrick Duff, MD

We review 2 important viral infec-
tions in this article. One, parvo-
virus, poses a major threat to the 

fetus. The second, varicella, poses less risk 
to the fetus but significantly greater risk to 
the mother. We focus on the epidemiology, 
clinical presentation, diagnosis, and man-
agement of each infection.

Parvovirus infection and its 
risks to the fetus
CASE #1 Pregnant teacher exposed to  
fifth disease
A 28-year-old primigravid woman at 16 weeks’ 

gestation works as an elementary school 

teacher. Over the past 3 weeks, she has been 

exposed to 4 children who had fifth disease. She 

now requests evaluation because she has mal-

aise, arthralgias, myalgias, fever of 38.2°C, and 

a fine lacelike erythematous rash on her trunk, 

arms, and cheeks.

• What is the most likely diagnosis?

• What diagnostic tests are indicated?

• Is her fetus at risk?

Epidemiology of parvovirus
Parvovirus B19 is a small, single-stranded 
DNA virus. It is highly contagious and is 
transmitted primarily by respiratory drop-
lets. Transmission also can occur via infected 
blood, for example, through a blood transfu-
sion. The incubation period is 10 to 20 days. 
Among adults, the individuals at greatest risk 
for infection are those who have close con-
tact with young children, such as parents, 
day-care workers, and elementary school 
teachers. With sustained exposure in the 
household or classroom, the risk of sero-
conversion approaches 50%.1 Approximately 
50% to 60% of reproductive-aged women 
have evidence of prior infection, and immu-
nity is usually lifelong.

Clinical manifestations
The classic presentation of parvovirus infec-
tion is erythema infectiosum, also called fifth 
disease. This condition is characterized by a 
“slapped cheek” facial rash, malaise, myal-
gias, arthralgias, and low-grade fever. A fine 
lacelike rash often develops over the torso. In 
adults, the characteristic rash may be absent, 
and the most common presentation is a flu-
like illness with joint pains.1,2 In children and 
in adults with an underlying hemoglobinop-
athy, parvovirus can cause transient aplas-
tic crisis, and patients present with signs of 

Dr. Berwick is Chief Resident, 
Department of Obstetrics and 
Gynecology, University of Florida 
College of Medicine, Gainesville.

Dr. Duff is Professor, Maternal-Fetal 
Medicine, Division of Maternal-Fetal 
Medicine, Department of Obstetrics 
and Gynecology, University of Florida 
College of Medicine, Gainesville.

The authors report no financial relationships relevant 
to this article.

doi: 10.12788/obgm.0227

Parvovirus and 
fetal risks
this page

Varicella in 
pregnancy
page 46

Testing algorithm
page 47

CONTINUED ON PAGE 46



Infectious Disease CONSULT

FAST 
TRACK

46  OBG Management  |  October 2022  |  Vol. 34  No. 10 mdedge.com/obgyn

a severe anemia, such as dyspnea, pallor,  
and fatigue.

Although parvovirus infection usually 
poses no serious risk in otherwise healthy 
children and adults, it can cause major fetal 
injury when the pregnant woman is infected 
early in pregnancy. The principal manifes-
tation of fetal infection is hydrops. Hydrops 
primarily results when the virus crosses the 
placenta and attaches to the P antigen on 
the surface of red cell progenitors in the fetal 
marrow, causing an aplastic anemia with 
resultant high-output congestive heart fail-
ure. The virus also may directly injure the 
fetal myocardium, thus exacerbating heart 
failure. Other manifestations of congeni-
tal parvovirus include thrombocytopenia  
and hepatitis.3

The severity of fetal injury is inversely 
proportional to the gestational age at the 
time of maternal infection. When primary 
maternal infection occurs in the first trimes-
ter, the frequency of fetal hydrops is 5% to 
10%. If infection develops in weeks 13 to 20, 
the risk of hydrops decreases to 5% or less. If 
infection develops beyond week 20, the inci-
dence of fetal hydrops is 1% or lower.2

Diagnostic steps
Appropriate diagnostic evaluation for a preg-
nant woman with exposure to parvovirus or 
clinical manifestations suggestive of parvovi-
rus infection is outlined in FIGURE 1.

If infection is confirmed, serial ultra-
sound monitoring should be performed on a 
weekly to biweekly basis for 8 to 12 weeks, as 
delineated in FIGURE 2 (page 48). Extended 
surveillance is necessary because the incu-
bation period in the fetus is longer than that 
in the mother.

As the fetus develops anemia, periph-
eral tissues become hypoxic, leading to reflex 
peripheral vasoconstriction and increased 
cardiac output. At the same time, reduc-
tion in the number of fetal red blood cells 
decreases blood viscosity. The combina-
tion of these changes results in an increase 
in blood flow to the fetal brain, which can 
be detected by measuring the peak sys-
tolic velocity of flow in the middle cerebral 

artery (MCA PSV) with Doppler ultrasound 
imaging (FIGURE 3, page 49). The increase in  
MCA PSV parallels the decrease in fetal 
hematocrit and precedes the development 
of hydrops. In fact, signs of fetal hydrops do 
not usually develop until the fetal hematocrit 
falls to 15 to 20 vol%.

Management may necessitate 
intrauterine transfusion
Although some cases of fetal hydrops may 
resolve spontaneously, most authors agree 
that intrauterine transfusion is essential. In 
most instances, only a single intrauterine 
transfusion is necessary. In some fetuses, 
however, the infection is so prolonged and 
the anemia so severe that 2 to 3 transfusions 
may be required.

Infants who survive the intrauterine 
transfusion usually have an excellent long-
term prognosis. However, isolated case 
reports have documented neurologic mor-
bidity and prolonged transfusion-dependent 
anemia.4 In light of these reports, we recom-
mend that a third trimester ultrasound exam 
be performed to assess fetal growth and eval-
uate the anatomy of the fetal brain. For the 
fetus with abnormal intracranial findings on 
ultrasonography, fetal magnetic resonance 
imaging is indicated.5

CASE #1 Diagnosis is probable parvovirus
The most likely diagnosis in this case is ery-

thema infectiosum. This diagnosis can be con-

firmed by identifying positive immunogloblulin M 

(IgM) antibody and by detecting parvovirus in 

the maternal serum by polymerase chain reac-

tion. Given the gestational age of 16 weeks, the 

risk of serious fetal injury should be less than 

5%. Nevertheless, serial ultrasound examina-

tions should be performed to assess for signs 

of fetal anemia.

Varicella exposure in pregnancy
CASE #2 Pregnant woman exposed to 
chickenpox has symptoms
Two weeks ago, a 32-year-old woman (G3P2002) 

at 24 weeks’ gestation was exposed to a neigh-

bor’s child who had chickenpox. The patient has 

Although parvovirus 
infection usually 
poses no serious 
risk in otherwise 
healthy children and 
adults, it can cause 
major fetal injury 
when the pregnant 
woman is infected 
early in pregnancy
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In adults with 
varicella, 2 serious 
and potentially 
life-threatening 
complications can 
occur: encephalitis 
and viral pneumonia

no history of natural infection or vaccination. 

She now has a fever of 38.6°C, malaise, head-

ache, and a diffuse pruritic vesicular rash on her 

trunk and extremities. She also is experiencing a 

dry cough and mild dyspnea.

• What diagnostic tests are indicated?

• What treatment is indicated?

• What risk does this condition pose to the 

fetus?

Epidemiology of varicella
Varicella (chickenpox) is caused by the DNA 
varicella-zoster virus, an organism that is a 
member of the herpesvirus family. The dis-
ease occurs predominantly in children, and 
the infection is transmitted by respiratory 
droplets and by direct contact. Its incubation 
period is short (10–14 days), and it is highly 
contagious. More than 90% of susceptible 
close contacts will become infected after 
exposure to the index case. Like other her-
pesviruses, the varicella virus can establish 
a latent infection and then become manifest 
years later as herpes zoster (shingles).5,6

Clinical manifestations
Patients with varicella usually have prodro-
mal symptoms and signs that include mal-
aise, fatigue, arthralgias, myalgias, and a 
low-grade fever. Varicella’s pathognomonic 
manifestation is a pruritic, macular rash 
that starts on the face and trunk and then 
spreads centripetally to the extremities. The 
lesions typically appear in “crops” and evolve 
through several distinct phases: macule, 
papule, vesicle, pustule, ulcer, and crust.5

In children, varicella is manifest almost 
entirely by mucocutaneous lesions. In 
adults, however, 2 serious and potentially 
life-threatening complications can occur. 
Approximately 1% of infected adults develop 
encephalitis and about 20% develop viral 
pneumonia, often accompanied by a severe 
superimposed bacterial pneumonia.5

When maternal infection develops in 
the first half of pregnancy, approximately 
2% of fetuses will have evidence of congeni-
tal infection, usually manifested by circular, 
constricting scars on the extremities. These 

FIGURE 1  Parvovirus testing algorithm

Abbreviations: IgG, immunoglobulin G; IgM, immunoglobulin M.

IgG positive,  
IgM negative

Suspected exposure 
to parvovirus

Obtain parvovirus B19 
IgG and IgM

IgM positive IgG and IgM negative

Repeat IgG and IgM  
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Proceed with fetal 
evaluation and 

monitoring

Patient is immune, no 
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If still negative,  
infection is unlikely

If either IgG or IgM are 
positive, proceed with 

fetal evaluation
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lesions typically occur in a dermatomal dis-
tribution. Spontaneous abortion and fetal 
death in utero also have been reported, but 
fortunately they are quite rare. When mater-
nal infection occurs beyond 20 weeks of ges-
tation, fetal injury is very uncommon.7

Interestingly, when maternal infection 
occurs at the time of delivery or shortly there-
after (from 5 days before until 2 days after 
delivery), neonatal varicella may develop. 
This infection may take 3 forms: dissemi-
nated mucocutaneous lesions, a deep-seated 
visceral infection, or severe pneumonia. In 
the era before the ready availability of antivi-
ral agents, the case fatality rate from neonatal 
varicella was approximately 30%.5

Diagnosis is clinical
The diagnosis of varicella usually is estab-
lished on the basis of clinical examination. 
It can be confirmed by identification of anti–
varicella-zoster IgM.

Management includes assessing 
immunity
If a patient is seen for a preconception appoint-
ment, ask her whether she has ever had vari-
cella or been vaccinated for this disease. If 
she is uncertain, a varicella-zoster immuno-
globulin G (IgG) titer should be ordered. If the 
IgG titer is negative, denoting susceptibility 
to infection, the patient should be vaccinated 
before she tries to conceive (see below).8

If a patient has not had a preconception 
appointment and now presents for her first 
prenatal appointment, she should be asked 
about immunity to varicella. If she is uncer-
tain, a varicella-zoster IgG assay should be 
obtained. Approximately 75% of patients 
who are uncertain about immunity will, in 
fact, be immune. Those who are not immune 
should be counseled to avoid exposure to 
individuals who may have varicella, and they 
should be targeted for vaccination immedi-
ately postpartum.5,9

If a susceptible pregnant patient has 
been exposed to an individual with varicella, 
she should receive 1 of 2 regimens within 72 
to 96 hours to minimize the risk of maternal 
infection.5,9,10 One option is intramuscular 
varicella-zoster immune globulin (VariZIG), 
125 U/10 kg body weight, with a maximum 
dose of 625 U (5 vials). The distributor of this 
agent is FFF Enterprises in Temucula, Cali-
fornia (telephone: 800-843-7477). A com-
pany representative will assess the patient’s 
eligibility and deliver the drug within 24 
hours if the patient is considered eligible. An 
alternative prophylactic regimen is oral acy-
clovir, 800 mg 5 times daily for 7 days, or oral 
valacyclovir, 1,000 mg 3 times daily for 7 days.

If, despite prophylaxis, the pregnant 
woman becomes infected, she should imme-
diately be treated with 1 of the oral antiviral 
regimens described above. If she has evi-
dence of encephalitis, pneumonia, or severe 
disseminated mucocutaneous infection, or 

FIGURE 2  Fetal monitoring and treatment algorithm  
for cases of suspected fetal parvovirus infection

Suspected fetal  
parvovirus infection

Serial Doppler  
MCA PSV monitoring  

for 8-12 weeks

MCA PSV <1.5 MoM MCA PSV ≥1.5 MoM 
or hydrops

Continue with 
monitoring. Stop 

8-12 weeks following 
maternal infection

Percutaneous  
umbilical blood 

sampling

Severe anemia or 
hydrops

Intrauterine 
transfusion

Abbreviations: MCA PSV, middle cerebral artery peak systolic velocity; MoM, multiples of the median.
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if she is immunosuppressed, she should be 
hospitalized and treated with intravenous 
acyclovir, 10 mg/kg infused over 1 hour every 
8 hours for 10 days.

Ultrasonography is the most valuable 
test to identify fetal infection. Key findings 
that suggest congenital varicella are fetal 
growth restriction, microcephaly, ventriculo-
megaly, echogenic foci in the liver, and limb 
abnormalities. There is no proven therapy for 
congenital varicella.

When a patient has varicella at the time 
of delivery, she should be isolated from her 
infant until all lesions have crusted over. In 
addition, the neonate should be treated with 
either VariZIG or an antiviral agent.5,9

Prevention with varicella vaccine
The varicella vaccine (Varivax) is a live-virus 
vaccine that is highly immunogenic. The vac-
cine is now part of the routine childhood 
immunization sequence. Children ages 1 to 
12 years require only a single dose of the vac-
cine. Individuals older than 12 years of age 
require 2 doses, administered 4 to 6 weeks 
apart. The vaccine should not be adminis-
tered during pregnancy. It also should not be 
administered to individuals who are severely 
immunocompromised, are receiving high-
dose systemic steroids, have untreated 
tuberculosis, or have an allergy to neomycin, 
which is a component of the vaccine. The 
vaccine does not pose a risk to the breast-
feeding infant.11

CASE #2 Hospitalization is recommended for 
this patient
The patient in this case developed acute varicella 

pneumonia as a result of her exposure to the 

neighbor’s child. The diagnosis can be con-

firmed by demonstrating a positive varicella-

zoster IgM and by obtaining a chest x-ray that 

identifies the diffuse patchy infiltrates charac-

teristic of viral pneumonia. Because this is such 

a potentially serious illness, the patient should 

be hospitalized and treated with intravenous 

acyclovir or valacyclovir. Antibiotics such as cef-

triaxone and azithromycin may be indicated to 

treat superimposed bacterial pneumonia. Given 

the later gestational age, the fetus is at low risk 

for serious injury. ●
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FIGURE 3  Doppler middle cerebral artery 
velocity waveform in a fetus at  
27 weeks 2 days

Increase in middle cerebral artery velocity caused 
by decrease in blood viscosity secondary to 
decreased number of red blood cells and peripheral 
vasoconstriction from hypoxia.


