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Neonatal severe anemia caused by parvovirus
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Background: Human parvovirus B19 may cross the
placenta and result in fetal infection, morbidity and
death. We present here a case of newborn infant with
severe anemia who died from human parvovirus B19
infection.

Methods: Analysis was made based on the clinical
presentations. According to the case history, physical and
laboratory findings, neonatal severe anemia induced by
parvovirus B19 infection was suggested; autopsy and
pathological examination were performed on the infant
subsequently.

Results: The hemoglobin level was significantly low
at 19 g/L. The infant died after emergency treatment
and was subjected to autopsy. The diagnostic nuclear
inclusion for parvovirus B19 infection were observed in
the marrow, liver, spleen, and placenta under the light
microscope.

Conclusion: Clinical presentation and pathological
studies all indicated that the infant was infected with
parvovirus B19.
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Introduction
arvovirus B19 (B19 virus) is the smallest single
Pstrand linear DNA virus in animal viruses, which
is the only strain of parvovirus that is pathogenic
in humans. Since Anderson and colleagues identified
B19 as the cause of erythema infection in 1983,
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parvovirus B19 infection has received more and more
attention and has become one of the hot topics in
medical research. In the present report, we described
a case of newborn infant with severe anemia caused
by parvovirus B19 infection, who was admitted to our
hospital in 2002.

Case report

A 2500 g female infant was born to a 27-year-old
mother, Gravida 3 Para 2 by emergency cesarean
section at 39-week gestation because of intrauterine
distress. With Apgar score of 2 at 1 minute, the infant
received resuscitation with mask ventilation, intubation,
and cardiac compression in the delivery room. Half an
hour later, Apgar score was 4, and she was transferred
to neonatal intensive care unit (NICU) on account of
low reaction, systematic pallor and weak respiration.
The placenta was complete but pale and edematous; the
umbilical cord was also edematous and not around the
neck. Amniotic fluid was clear.

The mother's first gestation failed in stillbirth with
unknown reasons, the second one was spontancously
aborted after pregnancy for 2 months, and the third
(i.e., the fetus mentioned in the paper) was conceived
before normal menstrual onset. The mother complained
of wheal-like skin rash during the onset of pregnancy
but denied history of raising cat or dog. There was no
significant family history or relevant inherited diseases.

Physical examination on the newborn showed
systematic pallor and low body temperature; the infant
was in coma and with no reactions even with tracheal
intubation. No adenopathy, jaundice or skin rash was
found. The newborn had a head circumference of 34
cm and body length of 49 cm. Moist rales were found
in both lungs; heart rate was 98/min. Heart sounds were
dull and low-pitched, without significant murmurs. The
abdominal wall was tender. Liver was palpated about 3.0
cm under the right costal margin and 4.0 cm under the
xiphoid. The spleen was untouched. Shifting dullness
was negative and bladder region was dull on percussion.

The laboratory findings showed significantly low
levels of hemoglobin (19 g/L; normal range: 170-200
g/L) and red blood cells (0.46 x 10"/L; normal range:
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6.0-7.0 x 10"*/L), but high levels of the total white blood
cells (56 x 10°/L; normal range: 15.0-20.0 x10°/L) and
blood sugar (13 mmol/L; normal range: 1.5-6 mmol/
L). The fetal hemoglobin (hemoglobin F) in maternal
blood was less than 3%. Red blood cell acid elution test
was negative. The newborn's blood type was the same
as the maternal one of type "O" and Rh positive. So
the neonatal hemolytic anemia caused by blood type
incompatibility was excluded.

The condition of the newborn was severe even
after receiving intubation, mechanical ventilation, fluid
replacement, and treatment with vasoactive agents. Lots
of transparent fluid was withdrawn from the cannula.
After only 2 hours of hospital stay, the newborn died
with cardiorespiratory arrest during the emergency
treatment. She was then subjected to autopsy.

Anatomic diagnosis and pertinent findings at
postmortem were as follows. Bleeding points on plasma
membrane in the lungs were found. Both lungs were
edematous, the liver and both kidneys were enlarged
and pale. Congestive heart failure was indicated with
generalized visceral enlargement and pallor. Pleural
cavities, abdominal cavity and pericardial cavity were
filled with yellow fluid. Lienal acinus decreased and
poorly developed.
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Fig. 1. Placenta capillaries filled with intranuclear inclusions. The
nuclei have a marginated, slightly irregular band of darkly staining
chromatin, and the center of the nucleus is lighter in color and appears
to have a smooth, glassy texture with hematoxylin and eosin staining
(original magnification x 400).
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Fig. 3. Characteristic giant pronormoblasts observed in splenic sinus
and extramedullary hematopiesis (original magnification x 400).

Microscopically, placental capillaries were filled
with intranuclear inclusions by hematoxylin and
eosin staining. The nuclei of cells had a marginated,
irregular band of darkly stained chromatin, and the
center of the nucleus was lighter in color and appeared
to have a smooth, glassy texture. Pulmonary hyaline
membrane was formed on the surface of pulmonary
alveoli and lung vascular spaces were filled with
nucleated red blood cells and typical intranuclear
inclusions. The inclusion bodies were also seen within
intermediate erythroblast nucleus of medullary cavitas,
hematopoietic sinus, splenic sinus, and extramedullary
hematopoiesis focus (Figs. 1-4).

The characteristics and specific findings on
histological examination from the liver, spleen,
sternum and placental tissue indicated intrauterine
B19 infection. The B19 infection resulted in the failure
of hematopoiesis and clinical presentations of severe
anemia, pulmonary edema and hyaline membrane
disease.

Discussion
Parvovirus B19 could infect fetus via the placenta, or lead
to fetal hydrops, congenital anemia, abortion, immature
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Fig. 2. Lung vascular spaces filled with nucleated red blood cells
and typical intranuclear inclusions shown with ematoxylin and
eosin staining (original magnification x 200).

Fig. 4. Characteristic giant pronormoblasts in the bone marrow
(original magnification x 400).
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labor, stillbirth, or congenital malformations.””

Parvovirus B19 is a member of the erythrovirus
genus parvoviridae family'* which includes similar
simian viruses” propagating best in erythroid
progenitor cells. Infection with B19 virus is global,”
and infection rates are similar in the United States,
Europe, and Asia. The virus is spread by respiratory
droplets, household contacts, blood products and
maternal-neonatal transmission. The infection rate of
B19 is varied with region, season, age, vocation and
immune state, which are commonly seen in children
and pregnant women. The reported positive rates of
serum B19 IgG antibody in pregnant women or those
at child-bearing period are 16%-81%, those of IgM
antibody in recent B19 virus infection 1.0%-5.0%, and
those of transplacental transmission 24%-33%. The
overall risk of abnormal outcome is approximately 5%
to 10%.”” The infection is occupation-dependent and
age-dependent; the infection rates in the populations
who are day-care workers in kindergartens, teachers in
primary schools, and medical workers are significantly
higher than those in others. The infection risk will
increase by 5 times for those who have a daily contact
with children."” Because of the high infection rates
and high risks, these populations should be detected,
especially for the pregnant vocational women.

BI19 virus infection in fetus can cause fetal hydrops
and congenital anemia, accounting for 10%-20% of
all nonimmunologic hydrops fetalis cases."" The
pathogenesis of the anemia induced by persistent B19
viral infection is mainly associated with the damage
of erythroid cells in hematopoietic tissues. The only
known natural host cell of parvovirus B19 is the
human erythroid progenitor” This extraordinary
tropism was first demonstrated in tissue culture,
where a small amount of parvovirus B19 markedly
inhibited colony formation by early and especially by
late erythroid progenitors without affecting myeloid
colony formation."”” Schwarz et al™” in 1991 confirmed
by the immunohistochemical method that the target
cell of BI9 virus is nucleated red blood cells. Soon
after, with the molecular cloning recombination
technique, Brown et al™” also identified that the cell
receptor of B19 virus was P antigen (globoside),
revealing the biological pathogenic basis of B19 virus.
P antigens can be seen not only on the surface of
erythroid precursors and red cells, but also on some
megacaryocytes, endothelial cells, some types of
placental cells, liver and myocardial cells of the fetus.
Rare persons, whose erythrocytes lack P antigen, are
not susceptible to infection with parvovirus B19."¥
The secondary immune response of body contributes
to the diversified clinical manifestations.””’ Because of
the immature fetal immune system, especially before
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the 20th week of pregnancy, B19 virus invading into
body will multiply in a large quantity. Fetal damage
appears to be similar to that in patients with aplastic
crisis, in whom erythrocytes have a reduced life span.
Intrauterine infection is persistent and characterized
by severe anemia, hypoxia, high-output cardiac failure,
and death. In addition, B19 virus can invade the liver,
resulting in hepatic functional disorder or even hepatitis
and hepatic fibrosis; it can also invade cardiac muscle,
causing myocarditis. The basis of persistent parvovirus
infection is a defect in immunoglobulin production.®

Laboratory tests for the diagnosis of B19 infection
are not available yet. Anti-B19 IgM and IgG antibodies
detection is a way to diagnose B19 infection in an
affected fetus. Fetal hydrops or anemia along with
specific IgM in maternal serum provides strong
presumptive evidence of intrauterine B19 infection,
and collection of fetal specimens may involve undue
additional risk to the fetus without a significant
increase of the diagnostic yield."” DNA detection is
necessary for those who suffer from immune deficiency
and persistent infection because in whom, antibody
production is absent or minimal. Hybridization of
nucleic acid and polymerase chain reaction (PCR)
techniques can be applied to detect maternal blood,
bone marrow, cord blood and embryonic tissue, which
are widely used and known for their high specificity, by
which the infection of B19 in specific target cells can
be detected rapidly and accurately.”"”

Routine histological studies can play an important
role in the diagnosis of B19 infection."” Finding the
characteristic intranuclear inclusions in nucleated
erythroid cells in the formalin-fixed placenta or fetal
tissues stained with hematoxylin and eosin provides
strong presumptive evidence of intrauterine BI19
infection. With hematoxylin and eosin staining, the
nuclei have a marginated, slightly irregular band of
darkly stained chromatin, and the center of the nucleus
is lighter in color and appears to have a smooth, glassy
texture. This is called diagnostic nuclear inclusion."*"”
The cytopathic effect of infection of erythroid progenitor
cells with B19 virus is manifested as that of giant
pronormoblasts (lantern cells).”’ Giant pronormoblasts
are the precursors of erythroid cells with a diameter of
25 to 32 um, large eosinophilic nuclear inclusion bodies,
and cytoplasmic vaculization, and occasionally, "dog-
ear" projections.”"™ Affected cells are observed within
the lumen of vessels in any organ, or in the parenchyma
in sites of extramedullary hematopoiesis, chiefly in the
liver, spleen and placental tissue."”

In this patient, the characteristical and specific
findings of giant pronormoblasts on histological
examination from the liver, spleen, sternum and
placental tissue were consistent with intrauterine B19
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infection. Detection of B19-IgM and B19-DNA in
maternal blood, cord blood and neonatal blood was not
performed because of the infant's critical condition.

In most cases, parvovirus infection does not
require specific therapy.”® No methods are available
for prediction of the prognosis of the infected fetus. For
pregnant woman who has been diagnosed to have B19
infection, whose serum a-fetoprotein level should be
monitored and the fetal condition should be examined
with ultrasonography. Follow-up should be continued
for 12 weeks after mother's final diagnosis of virus
infection."” For persistent B19 infection, effective
therapy consists of immunoglobulin infusion at a 5- or
10-day course at a dose of 0.4 g per kilogram of body
weight.”! Fetal hydrops may resolve spontaneously.
Intrauterine  blood transfusion has been used
successfully but the risk is high. Vaccine phase I trials
have shown promising results, and Phase II trials are
planning.”” Effective vaccines are available for animal
parvoviruses, but their safety is still under evaluation.
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