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Abstract

Parvovirus B19 infection in gestation has been associated with severe fetal complica-
tions such as anemia, hydrops and fetal demise. Fetal infection in the first trimester 
poses the greatest risk for these complications, but infection during the third trimester 
is more common than previously appreciated and can be associated with severe com-
plications, ie fetal death in the absence of hydrops or classical clinical symptoms. Par-
vovirus B19 infection in infants has been associated with vasculitis and pathological 
changes in the central nervous system, which may cause stroke. We report a newborn 
infant with the rare combination of a recent central nervous system infection with 
parvovirus B19 and a Factor V Leiden mutation, who developed fetal stroke. Factor 
V Leiden mutation leads to activated protein C resistance and increases the risk for 
thromboembolism. In heterozygote carriers, as in our case, the risk for thromboem-
bolism is increased sevenfold. Thromboembolism occurs rarely in newborns with ac-
tivated protein C resistance, but may be precipitated by dehydration, asphyxia and 
infection. Although parvovirus B19 infection of the central nervous system may be a 
precipitant in neonatal and/or fetal stroke, it can also cause stroke independent of a 
thrombophilic mutation. In this case both causative factors may have coincided.
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Introduction

Human parvovirus B19 (B19V) is a small single stranded DNA virus with a size of 24 nm. 
B19V is a member of the family Parvoviridae and belongs to the Erythrovirus genus. About 
55–65% of women in the reproductive age have protective B19V-specific IgG antibodies. 
The remaining 35-45% is susceptible to infection. The rate of vertical transmission during 
maternal B19V infection is estimated at 33%. The risk of fetal complications, such as severe 
anemia, hydrops fetalis, and fetal demise, is greatest when infection occurs during the first 
22 weeks of pregnancy (1-3). The blood group P-antigen (Globoside antigen) serves as a 
receptor for B19V. This Globoside antigen is found on the villous trophoblast layer of the 
placenta, fetal erythroid precursor cells, myocardial cells and endothelial cells (1).
Few reports have been published on B19V infection with CNS involvement such as en-
cephalopathy and meningitis (4-6). B19V infection can cause cerebral vasculitis leading 
to stroke (7-9). Fetal B19V infection with cerebral complications has been reported in one 
case (10). 
Activated protein C (APC) is a natural anticoagulant inhibiting conversion of prothrombin 
to thrombin and of factor X to Factor Xa. APC resistance is caused by a mutation in the 
Factor V (FV)-gene, the FV Leiden mutation. In APC resistance, substitution of Arginine by 
Glutamine in the Factor Va molecule at the 506 position renders factor Va resistant to APC. 
APC-resistance has an autosomal dominant inheritance. It is the most common hereditary 
prothrombotic disorder in Caucasians and occurs in 25-40% of patients with a family histo-
ry of thrombosis. Both homozygous and heterozygous individuals can develop thrombo-
sis. In heterozygote carriers the risk for thromboembolism is increased sevenfold (11). APC 
resistance rarely manifests in the neonatal period (12). When thromboembolism occurs in 
newborns with the FV Leiden mutation additional acquired risk factors are usually present 
(13). Thromboembolism may be precipitated by dehydration, asphyxia and infection (14, 
15). In this case report we describe severe cerebral damage in a patient with a proven B19V 
infection in late third trimester and a proven APC resistance.

Case report

The mother was a 36-year-old gravida 3 para 1. At 39 weeks’ gestation she manifested a 
short period of fatigue and fever, without skin rash. There had been no contact with chil-
dren or adults with an erythematous rash. Two days before delivery the mother noted a 
reduction in fetal movements. At 41+3 weeks of gestation a 3250 g girl was born by vaginal 
delivery, complicated by meconium-stained amniotic fluid. Apgar scores were 7, 6, and 10 
after 1, 5 and 10 minutes. Eight hours after birth the infant developed respiratory insuf-
ficiency, due to meconium aspiration, and needed artificial ventilation. 
At 12 hours post delivery she had an epileptic seizure with signs of lateralization. The 
 serum glucose and electrolyte values were normal. Hemoglobin concentration was  
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Figure 1. Cerebral ultrasound images: (1a) coronal section through the occipital lobes and (1b) sagittal section 
through the left lateral ventricle, demonstrating large areas of increased echogenicity in the parietal and oc-
cipital white matter.

Figure 1a

Figure 1b
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Figure 2. T2-weighted transverse MR images (2a) and (2b) at supraventricular level, demonstrating extensive 
hemorrhagic white matter damage in the parieto-occipital regions and frontal regions, consistent with multiple 
venous infarctions. Also note diffuse increased signal intensity of the white matter.

Figure 2a. Figure 2b.

10.2 mmol/L, the white blood count had an IT (immature/ total neutrophil count) ratio of 
22%, and the platelet count was 170 x 109/L. C-reactive protein was 56 g/L. A gram stain 
and culture of the CSF were negative for pathogenic micro-organisms. Sepsis therapy was 
started (Amoxicillin and Gentamicin).  A phenobarbital loading dose was administered 
intravenously and cerebral function monitoring was initiated. The convulsions subsided. 
Clinical investigation demonstrated absence of motor activity on the right side of the 
body. Cerebral ultrasound examinations on the first day of life showed extensive echo-
densities in the cerebral white matter, the distribution and shape being suggestive of mul-
tiple venous infarctions (Fig.1). Doppler signals in the major cerebral arteries and in the 
sagittal and straight sinuses were normal. The lesions noted on cerebral ultrasound were 
confirmed with MR imaging on the third day of life. On conventional T1- and T2-weighted 
MR images multiple bilateral signal intensity changes in the frontal, parietal and occipital 
white matter were seen. On diffusion weighted images, signs of cytotoxic oedema were 
detected in these regions. In addition, on T2-weighted images, hyperintensity in the thala-
mus at the right side was seen. Otherwise, the MRI showed a normal myelination pattern, 
normal gyral development, no structural CNS abnormalities and no signs of hydrocepha-
lus (Fig. 2). The MR images were consistent with haemorrhagic infarctions in multiple vas-
cular regions of the brain. Additional investigations were based on a differential diagnosis 
of perinatal asphyxia, clotting disorders and congenital infections.
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Blood chemistry showed signs of neonatal asphyxia (with elevated creatinine and urea 
values and elevated liver enzymes). Hematological and initial coagulation studies were 
normal (prothrombin time 15.6 sec, activated partial thromboplastin time 27.7 sec, inter-
national normalized ratio (INR) 1.3 , fibrinogen 3.8 g/L, hemoglobin 10.2 mmol/L, platelets 
170 x 109/L). Extensive investigation of inherited clotting disorders showed an APC resist-
ance with a heterozygote FV Leiden mutation and normal protein-S and -C values, and a 
normal Factor VIII activity. The mother was also heterozygous for the FV Leiden mutation. 
Serologic screening for herpes simplex virus-, toxoplasma-, cytomegalovirus-, and rubella-
IgM was negative. Neonatal serum B19V specific IgG and IgM titers were strongly positive 
(sample/control value ratios of 2.3 and 9.5 respectively). The neonatal B19V viral load in 
cerebrospinal fluid was ten times higher than in serum (log 10.6 versus 9.7 copies/mL), 
indicating local replication of B19V. IgM in cerebrospinal fluid was 1.63, whereas IgG was 
negative, indicating a local immunological response to B19V infection. Maternal B19V spe-
cific IgM and IgG values were indicative of a recent infection (sample/control value ratios 
of 7.9 and 3.6 respectively). The maternal serum B19V viral load was log 7.9 copies/mL.
Because of the severe cerebral damage with unfavourable neurological prognosis, in-
tensive treatment was withdrawn, and the infant died shortly after. At autopsy, the brain 
showed small and large areas of hemorrhagic infarction in the white matter of both cer-
ebral hemispheres and the brain stem, which were several days to weeks old. Partially 
organized venous thrombi were found in both infarcted and non-infarcted areas through-
out the brain (Fig. 3). There were no signs of vasculitis or inflammation. Brain tissue was 
strongly positive for B19V DNA. 

Figure 3. Thrombosed vein in cerebral white matter and area of hemorrhagic necrosis and gliosis. Hematoxylin 
Eosin, magnification 10x. 
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Discussion

CNS involvement in cases of intrauterine parvovirus B19 infection is extremely rare, only 
three cases of B19V neonatal encephalitis / meningitis have been reported (at 23, 27, and 
36 weeks of gestation) (4, 10). B19V has also been associated with pediatric stroke (10, 8, 
and 9). Isumi et al. (10) demonstrated perivascular calcifications in the fetal cerebral cortex, 
basal ganglia, thalamus and germinal layer following congenital B19V infection. In the cer-
ebral white matter multinucleated giant cells were seen. Immunohistochemical techniques 
identified these cells as reactive microglial cells. B19V DNA could be detected in glial cells 
and endothelial cells and suggested that immature fetal blood vessels permit infection 
of B19V, leading to perivascular inflammatory changes. This phenomenon has also been 
reported in human placentas infected with B19V (1, 2 and 6). Magro et al. demonstrated 
that endothelial cells and surrounding mononuclear cells are the viral target of B19V (7). In 
a series of 12 pediatric cases of meningo-encephalitis caused by B19V, B19V-DNA was in-
variably detected in the CSF during infection. However, B19V was not detected in the brain 
tissue itself as in our case. Perivascular calcifications and infiltrates were noted throughout 
the brain. Following B19V CNS infection, signs of demyelination, abnormal white matter 
signal and cerebral atrophy have been seen on MRI and were accompanied by long-term 
neurological sequelae (4). Inflammatory cytokines IL-6, TNF-alfa, IFN-gamma, MCP-1 and 
GM-CSF may play an important role in the development of cerebral damage as their levels 
are raised in serum and CSF during B19V infection (4). Bilge et al. (16) described cerebral 
vasculitis and narrowing of cerebral arteries on MR-angiography in a pediatric patient with 
a prolonged B19V infection. Viral infection with B19V represents an independent risk fac-
tor for ischemic stroke in infants (8, 9). In the case reported here, fetal B19V infection prob-
ably occurred late in the 3rd trimester and caused only mild symptoms (fatigue and fever) 
in the mother. A very high B19V viral load could be demonstrated in maternal and neona-
tal blood samples and in the neonatal CSF. All neonatal brain tissues were B19V positive on 
PCR. Gliosis was noted, but no signs of vasculitis were seen at autopsy. 
The stroke work-up in our case demonstrated an APC resistance caused by a FV Leiden 
mutation. Both the newborn infant and her mother were found to be heterozygous carri-
ers of the FV Leiden mutation, which is associated with a sevenfold increased relative risk 
for thromboembolism. APC resistance has an autosomal dominant inheritance and occurs 
in 25-40% of patients with a family history of thrombosis. APC resistance is an important 
cause of fetal/neonatal thrombosis, which can be triggered by severe dehydration, as-
phyxia and infection (17, 18). In our case, the noted decrease in fetal movements two days 
before delivery, meconium stained amoniotic fluid at birth, the cranial ultrasound, MR im-
ages and the autopsy findings point to a fetal stroke in an otherwise uncomplicated preg-
nancy. Asphyxia did not contribute to any cerebral venous thrombosis as the MR images 
and pathological examination demonstrated areas of cerebral infarction predating the 
occurrence of perinatal asphyxia. Although both conditions alone could account for the 
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observed pathology and clinical picture, the absence of signs of vasculitis or inflammation 
in the brain suggests that, in this cases, the fetal stroke was probably due to the presence 
of heterozygous APC resistance and triggered by a fetal B19V infection. 
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