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Summary

Prenatal diagnosis of infectious diseases has been shown to be indispensable to confirm or exclude in utero infections due to
cytomegalovirus, rubella, toxoplasmosis, varicella, parvovirus and herpes simplex, and a multidisciplinary approach is needed. Our
report is on data obtained from 236 pregnant women at risk for the above-mentioned conditions. The specific IgM test suggested sero-
conversion in only 198 of these patients and 162 of them requested prenatal diagnoses by means of fetal blood sampling or amniocen-
tesis, or both. The results are encouraging but more work is required to optimize our diagnostic approach, i.e., monoclonal antibodies
and DNA probes with direct identification by means of choronic villi sampling, which we use for prenatal diagnoses of hemoglobinopa-

thy (DNA-genetic).
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Introduction

The microorganisms most frequently responsible for
congenital infertility are rubella virus, cytomegalovirus,
and toxoplasmosis gondi whereas hepatitis B, type II
herpes virus, parvovirus, varicella and HIV1&2 cause
prenatal infections based on the characteristics of trans-
mission [1]. For cytomegalovirus (CMV) the transmis-
sion to the fetus may occur with the primary infection but
may also result from reaction of a latent infection, and for
rubella and toxoplasmosis the involvement of the fetus
occurs only in primary maternal infections [2-5]. It
should be noted that in utero infection during reinfection,
unlike in cases of primary infection, rarely leads to
lesions at birth, where the fetus in the case of a formally
seropositive mother for CMV is considered “not to be at
risk” of pathological lesions related to these infections.
As aresult, while the findings — prior to pregnancy to tox-
oplasmosis gondii and rubella virus specific antibodies —
appear to suggest that fetal infections are no longer pos-
sible (or highly improbable). The findings of maternal
CMV antibodies prior to pregnancy do not exclude the
likelihood of reactivation with possible fetal infection,
which is detectable only through isolation of the virus
from the neonatal urine.

In fact, as far as CMV is concerned, prenatal diagnoses
are considerably more complex than those seen in rubella
and toxoplasmosis. In the case of the latter infection, the
finding of specific IgM in the mother during pregnancy
may safely be taken as evidence of primary infection.

In such cases, the serological investigation may be
extended to include fetal blood sampling by means of
fetoscopy or free needle aspiration (cordocentesis).
Determination of specific IgM in fetal serum is of criti-
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cal importance not only on account of the fact that mater-
nal IgM do not cross the placenta but also because the
low titre may be there for several months (up to 25
weeks) after the onset of infection [5-13]. Our present
report is based on our experience of prenatal diagnoses of
infectious disease at the Prenatal Diagnosis and Therapy
centre, College of Medicine University of Lagos.

Material and Method

Between December 1994 and December 2004 a total of 236
pregnant women were referred to our centre for confirmation by
serological diagnoses of a possible rubella virus,
cytomegalovirus, and herpes simplex infections in pregnancy
(rubella, CMV, toxoplasmosis, varicella, and herpes simplex
type 11, parvovirus and syphilis).

Serological diagnosis in all women was carried out using the
immunoenzymatic method ELISA for IgG and IgM antibodies
and immunofluorescence in those with positive results. Serum
titering for specific [gM was always preceeded by serum
absorption with IgG carrying latex particles to eliminate the
rheumatic factor.

In patients in which the findings of specific IgM indicated the
possibility of seroconversion occurring in pregnancy, serologi-
cal investigations were extended to the fetus with fetal blood
sampling, amniotic fluid sampling and sometimes fetal urine.
Prior to antibody titering in fetal samples, fetal IgM was sepa-
rated on columns to eliminate any possible interference in the
diagnostic assay of the IgG derived mostly from the mother.

Results

Out of the 236 patients investigated the specific IgM
test suggested seroconversion in 162 cases. Seventy of
these patients requested prenatal diagnoses by means of
fetal blood samples or amniocentesis or both.

There were 21 positive fetal blood IgM samples out of
48 for rubella, 38 positive fetal blood IgM out of 64 for
CMY, one positive fetal blood IgM out of six for herpes
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simplex type II, three positive fetal blood IgM out of six
for toxoplasmosis, four positive fetal blood IgM out of 12
for varicella, and two positive fetal blood IgM out of 21
for syphilis and one fetal blood IgM out of five for par-
vovirus. Amniotic fluid IgM was also positive for all
those with fetal blood IgM positivity samples (Table 1).

Table 1.— Prenatal diagnosis of rubella, cytomegalovirus
(CMV), toxoplasmosis, varicella, herpes simplex I, syphilis
and parvovirus (n = 236).

Rubella  CMV  Toxoplasmosis Varicella  Herpes Syphilis  Parvovirus

simplex 1T
Total female
patients 63 91 18 29 8 21 6
Maternal
IgM (+) 48 o4 6 12 6 21
Fetal IgM (+) 21 38 3 4 1 2 1
Discussion

Our results of the 236 pregnant women investigated to
rule out involvement of rubella virus, CMV, varicella
virus, herpes simplex type II, toxoplasma gondii, syphilis
and parvovirus infections revealed that only 68.64% had
a recently acquired maternal infections thus confirming
the reports of others [14, 15]. In this report, in cases
where infections were demonstrated in pregnant women,
further investigations of fetal blood samples and amniotic
fluid samples were carried out. It was possible to demon-
strate fetal infection in 70 (29.7%) cases and thus allow-
ing continuation of pregnancy in the rest which led to
normal condition of the neonates at delivery thus support-
ing our preliminary results and those of other authors [8,
10-13, 18-21].

Our results show that there is a high occurrence of con-
genital rubella, CMV, toxoplasmosis, Varicella zoster,
Herpes simplex, syphilis and parvovirus in our environ-
ment, and antenatal screening programme should be
introduced and encouraged.

Our results are encouraging but more work is required
to optimize our diagnostic approach, i.e. monoclonal
antibodies and DNA/RNA with direct identification by
means of cordocentesis, amniocentesis and chorionic villi
sampling to rule out possible placentitis involving the
pathogens [7, 8].

Acknowledgement

We thank Prof. H.C. Wolgang Holzgreve, Freiburg
(Germany), Prof. P. Miny, Basel (Switzerland), Prof. J. Horst,
Muenster (Germany) and DAAD/Germany and DFG/Germany
for training of the first author.

References

[1] Alford C.A. Pass R.F.: “Epidemiology of chronic congenital and
perinatal infection of man”. Clin. Perinatal., 1981, 8, 397.

[2] Remington J.O., McLeod R., Desmonts G.: “Toxoplasmosis”. In:
Remington J.S., Klein J.O. (eds.). Infectious Diseases of the Fetus
and Newborn Infants”. Philadelphia W.B., Saunders 1995, 140.

[3] Peckham C., Logan S.: “Screening for toxoplasmosis during preg-
nancy”. Arch. Dis. Child., 1993, 68, 3.

[4] Lequien P., Thieuleux M.: “The cytomegalovirus in perinatal med-
icine”. Presse Med., 1985, 14, 2187.

[5] CederQvist L.L., Abdel-Latif N., Meyer J., Doctor L.: “Fetal and
maternal humoral immune response to cytomegalovirus infec-
tion”. Obstet. Gynaecol., 1986, 67, 214.

[6] Schluter W.W., Reef S.E., Redd S.C., Dykewicz C.A.: “Changing
epidemiology of congenital rubella syndrome in the United
States”. J. Infect. Dis., 1998 178, 636.

[7] Rodeck C.H., Nicolaides K.H.: “The use of fetoscopy for prenatal
diagnosis and treatment”. Semin. Perinatal., 1983, 7, 118.

[8] Holzgreve W., Miny P.: “Chorionic villi sampling with an
echogenic catheter: experiences of the first 500 cases”. J. Perinat.
Med., 1987, 15, 244.

[9] Holzgreve W., Miny P.: “Chorionzottendiagnostik”. Weinheim,
VCH Publishers, 1987.

[10] Morgan-Capner P., Rodeck C.H., Nicolaides K.H., Cradock-
Watson J.E.: “Prenatal detection of rubella-specific IgM in fetal
sera”. Prenat. Diag., 1985, 5, 21.

[11] Nicolaides K.H.: “Cordocentesis”. Clin. Obstet. Gyneacol., 1988,
31, 123.

[12] Isada N.B., Berry S.M.: “In utero diagnosis of congenital infec-
tion”. In: Gonik B (ed.) Viral Diseases in Pregnancy. New York,
Springer-Verlag, 1994, 34.

[13] Berry S.M.: “Cordocentesis”. In: Evans M.I., Johnson M.P.
Moghissi K.B. (eds.). Invasive outpatient proceeding in reproduc-
tive medicine, Philadelphia, Lippincott-Raven, 1997, 35.

[14] Cesbron J.Y., Capron A., Ovlaque G., Santoro F.: “Use of a mon-
oclonal antibody in a durable-sandwich ELISA for detection of
IgM antibodies to toxoplasmosis gondii major surface protein”. J.
Immun. Method., 1985, 83, 151.

[15] Remington J.S., Arauja F.G., Desmonts G.: “Recognition of differ-
ent toxoplasmosis antigens by IgM and IgG antibodies in mothers
and their congenital infected newborn”. J. Infec. Dis., 1985, 152,
1020.

[16] Kravetz J.D., Federman D.G.: “Toxoplasmosis in pregnancy”.
Amer. J. Med., 2005, 118, 212.

[17] Volpi A., LaTorre R.: “Malattie infettive in gravidanza: valuta-
zione costo-beneficio di uno screening di massa”. Atti del 64° con-
gresso SIGO. Monduzzi Ed. 1986, T2 1503.

[18] Ajayi G.O.: “Prenatal diagnosis and therapy”. In: Okonofua F.,
Odunsi K. (eds.). Comparative Obstetrics and Gynaecology for
Developing Countries. WHARC, 2003, 387.

[19] Ajayi G.: “Prenatal diagnosis of inhereted diseases and therapy”.
In: Agboola A. (ed.). Textbook of Obstetrics and Gynaecology for
Medical Students, 2™ edition. Ibadan, Heinemann Educational
Books, 2005, 388.

[20] Terry G.M., Ho-terry L., Warren R.C., Rodeck C.H., Cohen A.,
Rees K.R.: “First trimester prenatal diagnosis of congenital
rubella: a laboratory investigation”. Br. Med. J., 1986, 292, 930.

[21] Ajayi G.: “Maternal infection in pregnancy”. In: Agboola A. (ed.).
Textbook of Obstetrics and Gynaecology for Medical Students, 2™
edition. Ibadan, Heinemann Educational Books, 2005, 309.

Address reprint requests to:

G.0. AJAYI, M.D.

Department of Obstetrics & Gynecology
College of Medicine/University of Lagos

P. M. B. 12003 Surulere, Lagos (Nigeria)
e-mail: prenataldiagnosiscentre @yahoo.com



