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RISKS ASSOCIATED WITH HUMAN
PARVOVIRUS B19 INFECTION -- PART 1*

GENERAL INFORMATION

B19 was discovered in England in 1975 in scrum
specimens from healthy blood donors. Since its
discovery, B19 has been shown to be the
causative agent of erythema infectiosum (EI)
(also known as fifth disease) and is the primary
etiologic agent of transient aplastic crisis (TAC)
in patients with chronic hemolytic anemias. B19
has also been associated with fetal death (both
spontaneous abortions and stillbirths), acute
arthralgias and arthritis, and chronic anemia in
immunodeficient patients.

The virus belongs to the family Parroviridae,
which includes two genera of vertebrate viruses.
B19 is in the genus parvovirus, which includes
a number of animal parvoviruses such as the
canine parvovirus and feline panlcukopenia
virus. The parvoviruses tend to be species-
specific; only the adeno-associated parvoviruses
(members of the dependovirus genus) and B19
are known to infect humans. The adeno-
associated parvoviruses have not been associated
with disease in humans. B19 is a heat-stable
virus and can survive at 60 C (140 F) for up to
12 hours.

CLINICAL FEATURES OF B19 INFECTION

Erythema Infectiosum (Fifth Disease)

The most commonly recognized illness associated
with B19 infection is El. El is a mild childhood
illness characterized by a facial rash ("slapped
check" appearance), and a reticulated or lacelike
rash on the trunk and extremities. Reappear-
ance of the rash may occur for several weeks
following nonspecific stimuli such as change
in temperature, sunlight, and emotional stress.
Typically, the patient is otherwise well at rash
onset but often gives a history of mild systemic
symptoms one to four days before rash onset. In

*Condensed from: CDC. MMWR 1989; 38(6):81-8, 93-7.

some El outbreaks, pruritis has been a common
clinical feature. In addition to typical El, B19
infection has been associated with a variety of
other exanthems, including those that are ru-
bclla-like, vesicular, and purpuric.

Asymptomatic Infection

In outbreak investigations, asymptomatic infec-
tion has been reported in approximately 20% of
children and adults.

Arthropathy

In some outbreaks of El, arthralgias and arthri-
tis have been commonly reported. Infection may
produce a symmetrical peripheral polyarthropa-
thy. Joints in the hands are most frequently
affected, followed by the knees and wrists.
Symptoms are usually self-limited but may per-
sist for several months. Joint symptoms, more
common in adults, may occur as the sole manifes-
tation of infection.

Transient Aplastic Crisis and Severe Anemia

B19 is the primary etiologic agent causing TAC
in patients with chronic hemolytic anemias (eg,
sickle cell disease, hemoglobin SC disease,
hereditary spherocytosis, S-thalassemia, and au-
toimmune hemolytic anemia). It can also cause
TAC in other conditions in which increased red
cell production is necessary to maintain stable
red cell indices, as may occur in anemia due to
blood loss. Patients with TAC typically present
with pallor, weakness, and lethargy and may
report a nonspecific prodromal illness in the
preceding one to seven days. Few patients with
TAC report a rash. In the acute phase of the
illness, patients usually have a moderate to
severe anemia with absence of reticulocytes, and
bone marrow examination shows a hypoplastic or
an aplastic crythroid series with a normal my-
eloid series. Recovery is indicated by a return of
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reticulocytes in the peripheral smear approxi-
mately seven to ten days after their disappear-
ance. TAC may require transfusion and hospi-
talization and can be fatal if not treated promptly.

B19 Infection in Immunodeficient Patients

A B19-related severe chronic anemia associated
with red cell aplasia has been described in
patients on maintenance chemotherapy for acute
lymphocytic leukemia, patients with congenital
immunodeficiencics, and patients with human
immunodeficiency virus (HIV)-related immu-
nodeficiency. It is not yet known how often B19
causes chronic anemia in immunodeficient pa-
tients or which patients are most susceptible to
this complication of infection. Chronic B19
infection should, however, be included in the
differential diagnosis of chronic anemia in the
immunodeficient patient.

Infection in the Pregnant Woman

Intrauterine infection and fetal death

In most of the reported B19 infections
occurring during pregnancy, the fetus has not
been adversely affected. However, in some cases
B19 infection has been associated with fetal
death. The risk of fetal death attributable to
parvovirus infection following documented ma-
ternal infection (B19 IgM-antibody-positive) is
not known, but preliminary results of one study
from the United Kingdom suggest that it is <10%.
Antibody studies of liveborn infants and
hybridization studies of fetal tissues indicate
that less than one third of maternal infections
arc associated with fetal infection in this study.

Results from an ongoing study in the United
States also suggest that B19-attributable fetal
deaths are infrequent (CDC, unpublished data).
In this study, fetal loss has so far occurred in
two (4.1%) of 49 women followed to term. It is
not known whether the two fetal deaths were
caused by B19 infection.

When the antibody status of the woman is
unknown, estimates of the risk of fetal death
after exposure must take into account the rate
of susceptibility in the population and the risk
of infection after the exposure. For example, by
taking these factors into account, the upper limit
estimate of the risk of fetal death would be <2.5%
after exposure to household members with
documented infection (<0.1 risk of fetal death x

0.5 rate of susceptibility x 0.5 rate of infection
x 100; see sections on Epidemiologic Features of

B19 Infection: Prevalence and Transmission)
and <1.5% after prolonged exposure at schools
with widespread El among students (<0.1 risk of
fetal death x 0.5 rate of susceptibility x 0.3 rate
of infection x 100). The upper limit risk estimate
of fetal death after other types of exposure (eg,
schools with limited El among students) is likely
to be substantially less.

Congenital anomalies

Since some of the animal parvoviruses are
teratogens, the possibility that infection may
also be associated with congenital anomalies in
humans is a concern. However, there is no
evidence that the rate of congenital anomalies
following B19 infection exceeds background
rates. 1319-associated congenital anomalies have
not been reported among several hundred live-
born infants of B19-infected mothers. One
aborted fetus with eye anomalies and histologic
evidence of damage to multiple tissues born
to a 1319-infected woman has been reported.
An anencephalic fetus was reported in a 1319-
infected woman, but the timing of infection
made it unlikely that B19 contributed to the
defect.

PATHOGENESIS

The pathogenesis of the rash in El is unknown,
but the rash may be immune-complex-mediated.
The other, more serious manifestations of B19
infection are related to the propensity of the
virus to infect and lyse crythroid precursor cells
and interrupt normal red cell production. In a
person with normal hematopoicsis, B19 infec-
tion produces a self-limited red cell aplasia
that is clinically inapparent. Transient leuko-
penia, lymphocytopenia, and thrombocytopenia
have also been reported with B19 infection in the
normal host.

In patients who have increased rates of red
cell destruction or loss and who depend on
compensatory increases in red cell production to
maintain stable red cell indices, B19 infection
may lead to TAC. Patients at risk for TAC
include those with chronic hemolytic anemias
and those with anemias associated with acute or

chronic blood loss. In immunodeficient persons,
B19 infection may persist, causing chronic red
cell aplasia, which results in chronic anemia;
chronic neutropenia has also been described.

B19 DNA-positive
in 20 fetal deaths;
pathologic findings

tissues have been reported
in all 17 cases in which
were described, the fetuses
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had nonimmunologic hydrops fetalis. The pre-
cise pathogenesis of fetal death remains
unclear. Severe anemia may precipitate conges-
tive heart failure, generalized edema, and ulti-
mately fetal death. The fetus may be particularly
vulnerable to Bl9 infection because red cell
survival is short, and the red cell volume is
rapidly expanding. Severe anemia, B19 vire-
mia, and cytologic changes in erythroid precur-
sor cells have been described in fetuses just
before death. Chronic infection may occur in the
fetus (one fetus was viremic for at least four

weeks). In one case report, infection of myo-
cardial cells was noted, suggesting that direct

e damage to myocardial tissue may also contribute
to the disease process in the fetus.

A EPIDEMIOLOGIC FEATURES OF B19
INFECTION

Prevalence

B19 infection occurs worldwide. Infection with
B19 can occur throughout the year, in all age
groups, during outbreaks of El, or as sporadic
cases. B19 infection is most frequently recog-
nized during outbreaks of El in schools. These
outbreaks often begin in late winter or early
spring and may continue until school recesses
for the summer. The level of El activity in a
community varies from year to year; periods
of increased activity lasting several years are
generally followed by several years of decreased
activity. The reported seroprevalence ranges
from 2% to 15% in children I to 5 years old, 15%
to 60% in children 5 to 19 years old, and 30% to
60% in adults.

Incubation Period

Studies of secondary illness in households
suggest that the incubation period for clinical El
and TAC is usually 4 to 14 days but can be as long

as 20 days. In volunteer studies, rash illness
occurred 17 to 18 days after inoculation.

Transmission

B19 DNA has been found in respiratory secre-
tions in viremic patients, which suggests that
these secretions are involved in transmission. In
studies of human volunteers, serum and respi-
ratory secretions became positive for B19 DNA
5 to 10 days after intranasal inoculation (during
the prodromal illness). By the time of onset of
rash or arthralgia, serum specimens had been
negative for I to 5 days. B19 has not been
detected in the respiratory secretions and only

rarely in the serum of patients after onset of El.
In contrast, acute serum specimens are often
positive for B19 DNA in patients when they
present with TAC; serum specimens are usually
negative by 7 days after onset of illness. The
presence of B19 DNA in serum or respiratory
secretions presumably correlates with infectious-
ness; thus, patients with El are probably past the
period of greatest infectiousness, while patients
with TAC are likely to be infectious during the
course of their illness.

The presence of IgG antibody correlates with a
lower risk of infection. This decreased risk has
been suggested in volunteers who were experi-
mentally inoculated with B19: four of five IgG-
negative but only one of four lgG-positive vol-
unteers developed serologic evidence of infec-
tion. The lgG-positive volunteer who became
infected had low levels of IgG antibody
before challenge and had a lower titer and
shorter duration of viremia than had the four
infected volunteers who were lgG-negative.

The virus is transmitted effectively after close
contact exposures. The secondary attack rate for
infection among susceptible household contacts
of patients with TAC or El is about 50%. In
school outbreaks, 10% to 60% of students may
develop El. In outbreaks in which student
involvement is widespread, preliminary data
suggest 20% to 30% of susceptible (IgG-
antibody-negative) staff may develop serologic
evidence of B19 infection during the course of
the outbreak (CDC, unpublished data).

In outbreak settings, it is not known whether the
primary mode of transmission involves direct
person-to-person contact, fomites, large-particle
droplets, or small- particle droplets. The virus
can also be transmitted parenterally by transfu-
sion of blood or blood products. and vertically.
from mother to fetus. Transmission rarely occurs
during transfusion with single-donor blood prod-.
ucts but is common during treatment with clot-
ting-factor concentrates, even after steam- or
dry-heat treatment of the clotting factor concen-
trate. Tattooing was suspected as the source of
B19 transmission in two instances.
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NEW MMWR TELEPHONE SYSTEM

On February 1, 1989, an electronic routing serv-
ice for telephone calls relating to the Alorbidiiy'
and AMorlali i l'eekly' Report (MMWR) series of
publications was activated in Editorial Services,
Epidemiology Program Office, Centers for Dis-
ease Control. If this new telphone feature is
successful, it will allow staff to respond more
efficiently to inquiries relating to the MMWR
(including questions about types and sources of
subscriptions, requests for information about
material already published, and questions re-
garding submitting and scheduling material for

publication), while minimizing the occasions on
which the caller must be placed on hold or
transferred to another staff member. Although
the inquiry routing service is electronically
based,.a caller may elect at any. point in the
routing cycle to request that a staff member come
on the line to assist him/her.

The telephone number for the recently installed
MMWR telephone inquiry routing service is (404)
332-4555.
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