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Is antenatal screening for rubella and cytomegalovirus
justified?

B. D. SCHOUB, S. JOHNSON, J. M. McANERNEY, N. K. BLACKBURN,
F. GUIDOZZI, D. BALLOT, A. ROTHBERG

Abstract Altogether 2 250 asymptomatic pregnant women
attending an antenatal clinic were investigated for
serological evidence of past exposure to rubella
and cytomegalovirus (CMV) as well as for active
primary infection or reinfectionJreactivation. Only
7 (0,3%) active rubella infections were diagnosed,
none of them primary. Similarly, out of 132
patients with active CMV, only 5 primary infec
tions (3,8%) were diagnosed; the vast majority 
127 (96%)- had reactivation infections. No con
genital rubella infections were detected, while the
transplacental transmission rate for CMV was
6,4%. None of the infants followed up was clinical
ly affected at birth or at 6 months. No racial differ
ences in seroprevalences for CMV or rubella
immunoglobulin were observed, but immunoglob
ulin antibody prevalence to CMV was significantly
lower in the white group. From this study there
appeared to be no indication for routine antenatal
screening for CMV in asymptomatic mothers.

S Afr Med J 1993; 83: 108-110.

~
utine screening tests for rubella and cytomegalo

virus (CMV) infections in pregnancy are carried
ut with some regularity in many obstetric prac

tices in this country. Concern about congenital infection
with fetal damage or loss as a result of antenatal infec
tions with either of these viruses is not unjustified. In the
USA, despite excellent vaccine coverage, the incidence
of rubella and congenital rubella syndrome increased
twofold in 1989 and an additional threefold in 1990,1
after having been virtually eliminated up to 1985.' In
South Africa outbreaks of rubella still occur regularly in
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spring and early summer and may be extensive.' From
13% to 23% of women of childbearing age of all popu
lation groups lack antibodies and are susceptible to
infection4

" and, even in the presence of pre-existing anti
bodies, reinfection may cause fetal infection and dam
age"" CMV is the commonest of all congenital viral
infections in man, occurring in about 1% of all newborn
infants throughout the world.' Longitudinal follow-up of
infected infants has demonstrated that some 5% of them
have typical cytomegalic inclusion disease and a further
5% have atypical involvement which may manifest later
in developmental, sensory or intellectual deficiencies. 9

In this study a cohort of asymptomatic pregnant
women attending the antenatal clinic at Johannesburg
Hospital were screened for rubella and CMV, and
infants born to immunoglobulin M (IgM)-positive
mothers wer.e examined at birth and at 6 months for
clinical and laboratory evidence of infection with either
virus. The objective of this investigation was twofold: (z)
to determine the prevalence of exposure to these agents
and to assess serological evidence· of active infection
(primary/reinfection/reactivation) and transmission of
infection to the infant; and (iz) to assess the potential
benefit of routine antenatal screening of asymptomatic
women for rubella and CMV.

Subjects and methods
A total of 2 250 asymptomatic pregnant women attend
ing the antenatal clinic at Johannesburg Hospital were
tested serologically for rubella and CMV. Blood speci
mens were subsequently taken from infants born to
rubella and CMV IgM-positive mothers. These infants
were also examined clinically at birth and CMV IgM
positive infants were booked for a repeat examination at
6 months of age when an audiological examination was
also carried out. Informed consent was obtained from
all the mothers taking part in the study, which was also
approved by the University Senate Committee for
Research on Human Subjects. There were no refusals to
participate.

Blood specimens were centrifuged and sera separated
at the National Institute for Virology. Sera were tested
for IgM and IgG antibodies to both rubella and CMV
using commercial enzyme-linked immunosorbent assay
(EUSA) kits (M A Bioproducts, Virginia) according to
the manufacturers' instructions. Sera found to be posi
tive for IgM, either for rubella or CMV, were then fur-
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ther tested for avidity of their IgG antibodies.
Commercial IgG £USA kits were used for both viruses
but an 8M urea wash step was incorporated, as
described in an earlier study.lO Briefly, the wells of the
EUSA plate were rinsed rwice with an 8M urea solution
after the initial incubation of patients' sera with antigen;
they were then left to soak in the solution for 3 minutes
to remove low-affinity antibodies. The wells were then
washed with standard rinse buffer and the test contin
ued as per manufacturers' instructions. An avidity index
(AI) was calculated as follows:

AI = absorbance reading after urea wash x 100.
absorbance reading without urea wash

AI values of less than 30% were interpreted as indi
cating primary infection and those of over 50% as reac
tivation infection (for CMV) or reinfection (for rubella).
Indeterminate results between 30% and 50% were re
tested. Statistical analysis was by means of the X' test.

with IgM-positive blood and high-avidity IgG antibodies
suggesting reactivation infection). Of these sera 6 were
IgM- and IgG-negative, and 38 IgM-negative and IgG
positive; 2 were both IgM- and IgG-positive and I was
IgM-positive and IgG-negative. Thus serological evi
dence of intra-uterine infection was found in 3 of the 47
sera examined (6,4%). All the babies, however, were
clinically normal at birth and 3 babies examined at 6
months were clinically and audiologically normal.

Administrative and logistical difficulties, as well as
deliveries occurring elsewhere, were reasons why only 3
of the 7 babies from rubella IgM-positive mothers, only
47 of the 127 reactivation IgM-positive mothers and
none of the primary IgM-positive mothers were avail
able for clinical examination and the taking of blood
specimens at birth.

Discussion
TABLE!.

Distribution of rubella IgM antibodies by race group

Rubella IgG antibodies were detected in 2 780 of 2 992
specimens tested (92,9%) (additional specimens above
and beyond the original 2 250 were tested for rubella
IgG up to 20 September 1991). Active infection, as
indicated by IgM positivity, was found in 7 of 2 250
specimens (0,3%), none of which had AI values consis
tent with primary rubella infection. The distribution of
IgM positivity with regard to race among the 2 160
specimens for which race details were provided is shown
in Table I. No significant difference in IgM prevalence
was noted between the four race groups. Blood speci
mens were obtained from 4 of the 7 infants born to
IgM-positive mothers; all were IgM-negative but IgG
positive. All infants were clinically healthy at birth.

Of the 2 250 specimens tested for CMV infection,
1 952 (86,8%) were positive for IgG antibodies and 132
(5,9%) for IgM. Of the 132 IgM-positive sera, 5 (3,8%)
had low IgG antibody avidity indicative of primary
infection. Thus primary infection was diagnosed in only
5 of the 2 250 (0,2%) specimens. Two of the primary
infections were in white and 3 in black subjects. The
distribution of IgG and IgM positivity among the race
groups is shown in Table n. No significant differences
in prevalence were observed between the races for CMV
IgM although seroprevalence for CMV IgG was signifi
cantly lower in white women (P < 0,0001). Blood speci
mens were obtained from 47 infants (all from mothers

• Cl = confidence intervals.

Results

The susceptibility to rubella in only 7% of women tested
was considerably lower in this antenatal study than \n
previous South African studies. Those studies showed
seronegativity in 18% ·of male and 12% of female uni
versity students,' 18,4% of laboratory specimens from
women of childbearing age" and 11,1 - 15;4% of rural
black pubenal schoolgirls in the northern Transvaal. I I

Active infection was very uncommon in this cohon 
only 7 cases were detected by IgM serology from the
total of 2 250 tested (0,3%) and all of these were the
result of reactivation infection according to avidity test
ing. All the mothers were asymptomatic and none of the
infants tested had clinical or serological evidence of con
genital infection. This relatively extensive rubella survey,
while providing useful prevalence data, did not detect
any cases of congenital rubella syndrome. As in an ear
lier study of university students, where no significant
difference in distribution of rubella seropositivity was
found between the races,' in this antenatal study no sig
nificant difference in distribution of active IgM-positive
rubella infections was observed between the races.

The findings for CMV were similar to those for
rubella. Thus, IgG seropositivity was detected in 87% of
all mothers tested. Acute IgM-positive primary infection
was found in only 5 out of 132 mothers who tested posi
tive for CMV (3,8%); the great majority 127 (96%) had
reactivation infection where fetal damage as a result of
congenital infection is far less likely to occur. ',1' In the
final analyis, only 5 cases of primary CMV infection in
pregnancy were detected after screening 2 250 mothers,
but none of these infants was available for evaluation at
birth. The rate of transmission of infection, 6,4%, is
considerably lower than the 30 - 40% reponed from the
UK,13 although the number of infants examined in our
study was small and not all susceptible babies were test
ed. Stagno et al. 12 found that women from lower socio
economic groups have significantly higher prevalences of
CMV antibodies. In our smdy, seroprevalence for CMV
IgG was significantly lower in white women although
there was no significant difference in active infection as
indicated by IgM positivity.

0,1 - 0,7
0-0,8

0,5 - 1,1

95% CI*%

0,3
0,4
0,6

o

21761
4/1058
1/172
0/169

p= 0,7805

No. positive

Black
White
Mixed descent
Asian

TABLE 11.
Distribution of CMV antibodies by race group

IgG IgM

No. positive % 95% CI* No. positive % 95%Cr

Black 757/761 99,5 99 - 100 58/761 7,6 5,7 - 9,5
White 775/1058 73,7 70,6 - 76,0 57/1058 5,4 4,0 - 6,8
Mixed descent 171/172 99,4 98,3 - 100,5 10/172 5,8 2,3 - 9,3
Asian 163/169 96,4 93,6 - 99,2 7/169 4,1 1,1 -7,1

p= < 0,0001 p= 0,1605

• Cl = confidence intervals.
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Conclusion
It is apparem from this study that routine screening of
asymptomatic pregnant mothers is unlikely to detect
active primary rubella or CMV infection, and was rarely
of benefit in preventing fetal damage caused by congeni
tal infection. Routine CMV screening of asymptomatic
women in pregnancy is therefore not reco=ended,
although there may still be a place for routine rubella
screening. On the other hand, when indicated, labora
tory tests for rubella or CMV should, of course, be car
ried out to confirm or exclude infections in pregnant
mothers who come into comact with either virus or
develop clinical symptoms consistent with rubella or
CMV infections. However, serological evidence of pri
mary or reactivation CMV is not an indication for ter
mination of pregnancy1' bur may be of value in alerting
the paediatrician to the possibility of early or delayed
symptomatic infection of the infant.
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Morbidity from falciparum malaria in NatallKwaZulu

P. N. SONI, B. L. SHARP, s. NGXONGO, v. GATIDRAM

Abstract PlasInodiUlll falciparwn Inalaria is endemic in the
northern KwaZulu areas of South Africa. The
clinical Inorbidity produced by this parasite has
not been studied since the institution of the pre
sent Inalaria control prograInIne. Fifty-nine
patients were prospectively studied at a peripheral
clinic during the peak Inalaria season; SYInptOInS
and signs of the infection, parasite loads,
haeInoglobin values and leucocyte counts were
recorded in all patients. Haemoglobin and leuco
cyte counts were also measured in 37 control sub
jects without malaria. The commonest SYInptOInS
were persistent headache (100%), rigors (98%) and
Inyalgia (93%). None of the patients presented
with coma, pulmonary oedema, hypoglycaemia or
algid malaria. SplenoInegaly was found in 49%,
hepatomegaly in 20% and Inental confusion in 5%
ofpatients. Mean parasite load was 1,71% and 57%
of patients had parasite loads of<I%. Anaemia of
< 10 g/dl was significantly more frequent (P <
0,0001) in the patient group than in the control
group. Leucopenia (white cell count < 4,0 x 10'n)
was present in 12 of 50 patients in whom it was
measured compared with 2 controls (P =0,0175).
The results show a wide range of morbidity, with-
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out severe complications as presenting manifesta
tions. SYInptomatic infection in the presence of
low parasite loads suggests that there may be little
or no immunity in this population.

S Afr MedJ T993; 83: 110·112.
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e impact of malaria is felt most in Africa. Here

the climate, poverty, poor sanitation, and igno
rance provide ideal conditions for the parasite to

breed. 1 Malaria is endemic in all countries of tropical
Africa, where the prevalance rate in children exceeds
50% in most areas, with Plasmodium falciparum malaria
accounting for between 80% and 99% of cases. 1 More
than 1 million children die each year from P. falciparum
malaria in Africa alone, I where the problem has been
aggravated by mosquito resistance to a wide range of
insecticides and the parasite's resistance to chemothera
peutic agents.2

Falciparum malaria is endemic in the northern
KwaZulu areas of South Africa.' The morbidity pro
duced has not been smdied in this region since 1931
when Swellengrebel et al.' found a high prevalence as
well as a high parasite load in residents of this region
before the institution of the present malaria control pro
gramme. Malaria has been a notifiable disease in the
RSA since 1958 and all dwellings in the endemic malar
ia area have been subject to the annual intra-domiciliary
application of DDT. The malaria control programme in
NatallKwaZulu as a whole is considered to be highly
effective.' This is illustrated by the low malaria case
fatality rate and low incidence between 1976 and 1985.
The agricultural and industrial development of large


