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The recent observation that parvovirus infection during pregnancy can cause spontaneous abortion1 has 
raised concern among many pregnant women, particularly when there is an epidemic of erythema 
infectiosum in the community. This article reviews the pertinent scientific information and suggests 
management guidelines for physicians who are confronted with this problem.  

Erythema infectiosum, or fifth disease, is the commonest manifestation of parvovirus B19 infection.2,3 It 
usually presents as a mild febrile illness with a maculopapular rash of variable intensity. The early rosy to 
bright red "slapped cheek" appearance may be overlooked. Eventually a lacy, net-like erythema develops 
that may affect the face, arms and trunk. In adults the rash is less common, but infection may involve the 
joints.4  

The discovery of parvovirus B19 was reported in 1975.5 In addition to being the agent of erythema 
infectiosum it is the primary cause of aplastic crisis in people with chronic hemolytic anemia6 and can lead 
to spontaneous abortion or still-birth.7,8 The occurrence of mild, nonexanthematous or asymptomatic 
infections is especially common among children.3,9 Serologic surveys have shown that parvovirus B19 
infection is common, 30% to 60% of adults having antibody to the strain.9  

Role in hydrops fetalis and stillbirth 

Hydrops fetalis and stillbirth were first reported in association with parvovirus B19 infection in 1984. Since 
then approximately 170 cases of B19 infection in pregnancy have been described.10-19 The infection was 
diagnosed through seroconversion, the detection of IgM-specific antibody in the mother's serum or the 
detection of B19 DNA in fetal tissue.  



The risk of fetal death from intrauterine infection was estimated to be less than 3%;19 the risk did not 
correlate with gestational age at the time of infection or with the presence or absence of symptoms in the 
mother. Cases of maternal infection and subsequent fetal death were reported in each of the three 
trimesters. Stillbirth occurred 1 to 12 weeks after maternal infection.8,10,14,15  

The fetal histopathologic features were similar in all the reports of fetal death, showing evidence of severe 
erythroblastic reaction consistent with an intrauterine viral infection.13 Intrauterine hemolysis was indicated 
by iron deposits in the liver.13  

The incidence of congenital malformations after maternal infection is no higher than the expected rate in 
the general population.19 Thus, parvovirus B19 appears to be more embryocidal than teratogenic; this 
concept is further supported by case-control studies in which the incidence of parvovirus antibody was no 
greater among more than 300 infants with congenital anomalies than among healthy infants.10  

The mechanism by which parvovirus causes hydrops fetalis and stillbirth is unknown. However, the virus 
has a predilection for rapidly dividing cells such as erythrocyte progenitor cells.20 The increased number of 
these cells in patients with chronic hemolytic anemia may facilitate parvovirus B19's replication and cause 
aplastic crisis.6 The relatively high proportion of erythrocyte progenitor cells in the fetus may also explain 
the hemolysis and anemia as well as the fetal edema and hydrops fetalis. A recent report has suggested that 
an elevated maternal serum a-fetoprotein level may be a useful marker for fetal aplastic crisis in cases of 
intrauterine parvovirus B19 infection.18  

Recommendations 

There are no known measures to treat or control parvovirus B19 infection, and there are only limited data 
on the effect of this infection in pregnancy. Physicians who counsel pregnant women concerned about such 
infections should be advised as follows.  

?? Because of the high prevalence of parvovirus B19 IgG among adults, most pregnant women are not 
at risk for parvovirus infection, even during an epidemic of erythema infectiosum.  

?? Serologic tests for parvovirus antibody are not commercially available and remain research tools. 
Therefore, individual risk cannot be assessed.  

?? If a pregnant woman has symptoms of erythema infectiosum, with or without arthropathy, 
parvovirus B19 infection should be suspected. Information concerning the fetal outcomes in the 
small number of reported cases of infection in pregnancy should be provided. However, the risk of 
adverse effects on the fetus cannot be completely assessed because of the small number of cases.  

?? Therapeutic abortion is not indicated, because the intrauterine infection is more embryocidal than 
teratogenic.  

?? Management guidelines for pregnant women with symptomatic infection have not been formally 
evaluated. Monitoring of maternal serum for elevated levels of a-fetoprotein may indicate fetal 
aplastic crisis.18 A preliminary study has suggested that fetal loss is unlikely if the level stays within 
normal limits.18 If the levels are increased, then serial ultrasonography may be useful to detect 
hydrops fetalis. In cases of hydrops fetalis fetal blood samples may reveal the severity of the 
aplastic crisis; if severe, in-utero transfusions or early delivery and transfusions may be beneficial, 
although this has not been tested.  

?? Exclusion from school or isolation of children with symptomatic erythema infectiosum is not 
recommended, because the virus is rarely detected in symptomatic patients.2,3 Patients are infectious 
during the viremia, which occurs a week before the symptoms appear. In contrast, respiratory 
isolation precautions are suggested for patients in hospital with aplastic crisis and chronic hemolytic 
anemia, because the virus is commonly detected during the acute phase of the aplastic crisis.6  



Conclusion 

Most pregnant women are not at risk for parvovirus infection because of immunity. If maternal infection 
does occur the outcome will likely be a healthy term infant, although hydrops fetalis and stillbirth may 
occur. There is no known specific treatment available to prevent fetal infection, and vaccines have not yet 
been developed. 

References 

1. Anand A, Gray ES, Brown T et al: Human parvovirus infection in pregnancy and hydrops fetalis. N 
Engl J Med 1987; 316: 183-186  

2. Anderson MJ, Jones SE, Fisher-Hoch SP et al: Human parvovirus, the cause of erythema 
infectiosum (fifth disease) [C]. Lancet 1983; 1: 1378  

3. Plummer FA, Hammond GW, Forward K et al: An erythema infectiosum-like illness caused by 
human parvovirus infection. N Engl J Med 1985; 313: 74-79  

4. Reid DM, Reid TMS, Brown T et al: Human parvovirus-associated arthritis: a clinical and 
laboratory description. Lancet 1985; 1: 422-425  

5. Cossart YE, Field AM, Cant B et al: Parvovirus-like particles in human sera. Lancet 1975; 1: 72-73  
6. Chorba T, Coccia P, Holman RC et al: The role of parvovirus B19 in aplastic crisis and erythema 

infectiosum (fifth disease). J Infect Dis 1986; 154: 383-393  
7. Brown T, Anand A, Ritchie LD et al: Intrauterine parvovirus infection associated with hydrops 

fetalis [C]. Lancet 1984; 2: 1033-1034  
8. Knott PD, Welply GAC, Anderson MJ: Serologically proved intrauterine infection with parvovirus. 

Br Med J 1984; 289: 1660  
9. Anderson LJ: Role of parvovirus B19 in human disease. Pediatr Infect Dis J 1987; 6: 711-718  
10. Mortimer PP, Cohen BJ, Buckley MM et al: Human parvovirus and the fetus [C]. Lancet 1985; 2: 

1012  
11. Wright EP, Dyson AJ, Alaily A: Infection with parvovirus during pregnancy [C]. Br Med J 1985; 

290: 241  
12. Brown T, Ritchie LD: Infection with parvovirus during pregnancy [C]. Ibid: 559-560  
13. Gray ES, Anand A, Brown T: Parvovirus infections in pregnancy [C). Lancet 1986; 1: 208  
14. Lefrere JJ, Dumez Y, Courouce AM et al: Intrauterine infection with human parvovirus [C]. Ibid: 

449  
15. Bond PR, Caul EO, Usher J et al: Intrauterine infection with human parvovirus [C]. Ibid: 448-449  
16. Weiland HT, Vermey-Keers C, Salimans MM et al: Parvovirus B19 associated with fetal 

abnormality [C]. Lancet 1987; 1: 682-683  
17. Woernle CH, Anderson LJ, Tattersall P et al: Human parvovirus B19 infection during pregnancy. J 

Infect Dis 1987; 156: 17-20  
18. Carrington D, Gilmore DH, Whittle MJ et al: Maternal serum alpha-fetoprotein — a marker of fetal 

aplastic crisis during intrauterine human parvovirus infection. Lancet 1987; 1: 433-435  
19. Kinney JS, Anderson LJ, Farrar J et al: Risk of adverse outcomes of pregnancy after human 

parvovirus B19 infection. J. Infect Dis 1988; 157: 663-667  
20. Blacklow NR, Cukor G: Parvoviruses. In Fields BN, Knipe DM et al (eds): Virology, Raven, New 

York, 1985: 411-414  

 

Infectious Diseases and Immunization Committee Members: Drs. Ann E. Hawkins (director responsible), 
Izaak Walton Killam Hospital for Children, Halifax; Ronald Gold (chairman), Department of Pediatrics, 
Hospital for Sick Children, Toronto; Noni E. MacDonald (principal author), head, Infectious Disease 
Service, Children's Hospital of Eastern Ontario, Ottawa; Scott A. Halperin, Department of Pediatrics, 



Izaak Walton Killam Hospital for Children, Halifax; Normand Lapointe, Department of Pediatrics, hôpital 
Sainte-Justine, Montreal; Barbara J. Law, Department of Pediatric Infectious Disease, University of 
Manitoba, Winnipeg; and Elaine L. Mills, Infectious Disease Service, Montreal Children's Hospital. 
Consultants: Drs. Jacqueline A. Carlson, Disease Control and Epidemiology Service, Ontario Ministry of 
Health, Toronto; Pierre Déry, Department of Pediatrics, Centre hospitalier universitaire de Sherbrooke, 
Sherbrooke, PQ, Victor Marchessault, executive vice-president, Canadian Paediatric Society, Ottawa; 
David W. Scheifele, Research Centre, British Columbia's Children's Hospital, Vancouver; and John R. 
Waters, director, Communicable Disease Control and Epidemiology, Alberta Department of Social 
Services and Community Health, Edmonton. American Academy of Pediatrics liaison: Dr. Stanley Plotkin, 
Division of Infectious Diseases, Children's Hospital of Philadelphia 

Last Updated: Tuesday, February 16, 1999.  
 


