Abstract

Primary and secondary infection with human parvovirus
B19 in pregnant women in South Africa

B.D.SCHOUB, N.K.BLACKBURN, S.]JOHNSON, J.M.McANERNEY

A study of human parvovirus B19 infection in
1 967 pregnant women of all races in Johannesburg
revealed an overall prevalence of 24,9% for IgG
antibodies and 3,3% for IgM antibodies. Of the 64
IgM-positive sera indicating active infection, 62
were resistant to urea denaturation. No differ-
ences in the prevalence of IgG antibodies between
population groups were observed, but active infec-
tions, as demonstrated by IgM antibodies, were
significantly more prevalent in black than in
white, coloured or Asian mothers.
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uman parvovirus B19 has been causally asso-
ciated with erythema infectiosum (fifth disease)
in children, arthralgia and arthritis in adults,
transient aplastic crises in subjects with chronic haemo-
lytic anaemia and severe chronic anaemia in immuno-
deficient patients.! Infection during pregnancy may lead
to fetal loss, especially during the second trimester,
because of severe anaemia of the ferus with resulting
congestive cardiac failure and hydrops fetalis. The
transplacental transmission rate has been estimated at
33% and the risk of fetal death at 9%.?
The determinants of immunity to human parvovirus
B19 have not as yet been established. Secondary infec-
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tion due to reactivation or reinfection may occur as
demonstrated by infection of 1 of 4 IgG-positive volun-
teers following experimental inoculation with the virus.’
The avidity test which demonstrates the resistance of
specific IgG antibodies to denaturing agents such as 8M
urea, has been used to distinguish primary (less avid)
from reactivation infections or reinfections (more avid
IgG antibodies) with viruses such as rubella,* cyto-
megalovirus®’ and varicella.®

Subjects and methods

A total of 1 967 antenatal clinic attenders at Johannes-
burg Hospital was tested for IgG and IgM antibodies to
parvovirus B19 by means of a commercial kit (Meccont
GmbH, Hamburg). Babies born to IgM-positive
mothers were investigated clinically and serologically
both at birth and at 6 weeks. IgM-positive maternal sera
were further tested for IgG avidity with 8M urea as
described previously.®

Results

Of the 1 967 specimens, 489 (24,9%) and 64 (3,3%)
were positive for IgG and IgM respectively. Of the 64
IgM-positive specimens only 2 (3%) had low-avidity
IgG antbodies consistent with a primary infection, the
remaining 62 having high-avidity IgG antibodies sug-
gesting reinfection. The primary infections occurred in 1
black and 1 coloured subject.

The distribution of the IgG- and IgM-positive sera
among the different population groups is shown in
Table 1. No significant difference in IgG prevalence was
found between the groups (P = 0,43), whereas the
prevalence of IgM antibodies was significantly higher in
the black group than in the white, coloured or Asian
groups (P < 0,0001, Fisher’s exact test). No significant
differences were found between the latter three groups
(P = 0,45; y*-test).
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TABLE L
Prevalence of anti-B19 antibodies in different race groups
1gG-positives IgM-positives

No. tested No. % 95% Cl No. % 95% ClI
Black 637 180 28.3 248-31,8 39 6,1 42-8,0
White 943 236 25,0 222-278 20 21 1,2-3,0
Coloured 158 37 234 16,8 - 30,0 4 25 0,1-4,9
Asian 151 38 252 18,3-32,1 1 0,7 0,6-2,0

Because of administrative and logistical difficulties,
as well as that of delivery occurring elsewhere, only 20
babies of the 62 IgM-positive, secondarily infected
mothers were available for clinical examination and the
taking of blood specimens. None of these was positive
for IgM antibodies, although 6 were positive for IgG
antibodies; the remaining 14 were IgM- and IgG-nega-
tive. Unfortunately, blood specimens could not be
obtained from the babies of the 2 IgM-positive mothers
with primary infection. All the babies were clinically
normal at birth, as were those who returned after 6
weeks for examination. One IgM-negative baby had a
vasculitic skin rash which resolved spontaneously and
for which no cause could be found.

Discussion

Human parvovirus B19 infection has been demon-
strated in a number of developed countries throughout
the world with adult prevalence rates varying from 30%
to 60%.' However, few prevalence investigations have
been carried out in developing countries. In a study of
urban and remote rural populations in northern Brazil’
the B19 parvovirus seroprevalence in the urban popula-
tion of Belem was found to be similar to that of the
developed countries (42,6%), while it was considerably
lower among the remote rural tribes (4,7 - 10,7%). In
an African study prevalences of 58,4% and 55,0% were
found in Malawi and Mauritius respectively, compared
with a very low prevalence of 2,2% on remote
Rodriguez Island.* The 24,9% prevalence of parvovirus
B19 antibodies in our sample was lower than the
50 - 60% reported for Malawi and Mauritius and also
somewhat lower than figures from developed countries.
However, there were no significant differences between
population groups in this regard; this is not the case
with other airborne viral pathogens, such as measles,
where infection is significantly greater in the more over-
crowded conditions associated with the poorer socio-
economic status of the black population in South Africa.
Nevertheless, the prevalence of IgM antibodies indica-
tive of secondary infection was significantly greater in
the black sample when compared with the other popula-
ton groups.

The vertical transplacental transmission rate has
been estimated at 33%.? The rate of transmission in our
study could not be established as B19 IgM in infant
blood is a poor method of diagnosing intra-uterine
infection® and the babies were not followed up beyond 1
year of age to detect loss of maternal antibodies.
However, none of the 20 infants examined at birth

showed any signs of anaemia or any other evidence of
intra-uterine infection. This is consistent with other
reports of a low risk (9%) for fetal loss or damage from
parvovirus infection in pregnancy.”> Thus therapeutic
termination of pregnancy and routine antenatal screen-
ing have not been indicated for parvovirus infection.
From our study it is clear that the majority of active
infections in pregnancy are not primary but secondary
infections, given the presence of avid antibodies resistant
to denaturation with 8M urea. It has been well estab-
lished that reactivation infection with cytomegalovirus,
or reinfection with rubella, carries a substantally lesser
risk of feral infection and fetal damage than primary
infection.>"® Further prospective investigations of par-
vovirus infection in pregnancy with the avidity test to
distinguish primary from secondary infection, should be
carried out to ascertain whether the relatively uncom-
mon primary infection carries a greater risk of fetal
infection and damage.
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