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Infections in pregnancy may cause significant morbidity
and mortality through various different mechanisms in
pregnancy. Concerns with congenital infections are
focused on the possible vertical transmission of these
infections to the foetus, which may lead to various
forms of malformations, neuro-developmental delay
and long term childhood consequences (such infections
include syphilis, varicella, rubella, cytomegalovirus,
toxoplasmosis,
pavovirus
B19,
human
immunodeficiency virus). Other maternal infections
may adversely affect the course of the pregnancy,
leading to increased risks for miscarriage or preterm
delivery (such infections include listeriosis,
asymptomatic bacteriuria, vaginal bacterosis), or are
associated with possible severe neonatal sepsis
(examples include Gp B streptococcus infection or
colonisation, and genital herpes). The more common
infections in the antenatal period and recommendations
for screening are briefly discussed in this article.

Rubella
The aim of screening for rubella in pregnancy is to
identify susceptible women so that postpartum
vaccination may protect future pregnancies against
rubella infection and its consequences. Hence, rubella
screening does not attempt to identify current affected
pregnancies. There is also no treatment to prevent or
reduce mother-to-child transmission of rubella for the
current pregnancy. Vaccination during pregnancy is
contraindicated because of fears that the vaccine could
be teratogenic. However, in an evaluation of
surveillance data from the USA, UK, Sweden and
Germany of 680 live births to susceptible women who
were inadvertently vaccinated during or within 3
months of pregnancy, none of the children was born
with congenital rubella syndrome1.

Recommendation - Rubella susceptibility screening
should be offered early in antenatal care to identify women at
risk of contracting rubella infection and to enable vaccination
in the postnatal period for the protection of future
pregnancies.

Syphilis
The prevalence of syphilis in pregnant women is very
low in Hong Kong, but there were trends of a higher
incidence in new immigrants and non-resident mothers.
In pregnant women with early untreated syphilis, 70%
to 100% of infants will be infected and one-third will be

stillborn. The risk of congenital transmission declines
with increasing duration of maternal syphilis prior to
pregnancy. Full and timely treatment of syphilis in
pregnancy with penicillin has shown pregnancy
outcomes when comparable with untreated
seronegative women. Although erythromycin is useful
in the treatment of syphilis for non-pregnant women
who are allergic to penicillin, treatment of pregnant
women with erythromycin has been shown to be
ineffective in some cases2.

Recommendations - Screening for syphilis should be
offered to all pregnant women at an early stage in antenatal
care because treatment of syphilis is beneficial to the mother
and foetus.

Toxoplasmosis
No data specific to Hong Kong were available, but in
the UK, approximately 75% to 90% of pregnant women
are estimated to be susceptible to toxoplasmosis
infection. The prevalence of congenital toxoplasma
infection was reported to be approximately 0.3/1000 live
births in Denmark. A study in six European centres
identified undercooked meat and cured meat products
as the principal factor contributing to toxoplasma
infection in pregnant women3. The reported overall risk
of congenital toxoplasmosis with primary infection with
T. gondii increases from 6% to 26% from 7 to 15 weeks
of gestation and rising to 32% to 93% at 29 to 34 weeks
of gestation. Clinical manifestations of congenital
toxoplasmosis include inflammatory lesions in the brain
and retina and choroids that may lead to permanent
neurological damage or visual impairment. In contrast
to the risk of transmission, the risk of an infected infant
developing clinical signs of disease (hydrocephalus,
intracranial calcification, retinochoroiditis) is highest
when infection occurs early in pregnancy, declining
from an estimated 61% at 13 weeks to 9% at 36 weeks4.
Available screening tests to determine sero-conversion
cannot distinguish between infection acquired during
pregnancy or up to 12 months beforehand and women
who have acquired the infection before conception are
not at risk of foetal infection. For pregnant women with
a diagnosis of primary toxoplasma infection, it is
possible to multiply the risk of congenital infection by
the risk of signs among congenitally infected children to
estimate the risk to the foetus and to arrive at an
informed decision. Primary prevention of
toxoplasmosis with the provision of information about
how to avoid toxoplasma infection before or early in

9

Medical Bulletin
pregnancy should be given. Systematic reviews on the
effects of antiparasitic treatment (spiramycin alone,
pyrimethamine sulphonamides or their combination)
on women who acquire primary toxoplasmosis
infection during pregnancy showed inconsistent
treatment effects. The drugs are reported to be well
tolerated and non-teratogenic, although sulpha drugs
may carry a risk of kernicterus in infants and also of
bone marrow suppression in the mother and infant.
Although universal screening with antenatal treatment
reduced the number of cases of congenital
toxoplasmosis, an additional 18.5 pregnancies were
lost for each case avoided5. Other costs include the
unnecessary treatment or termination of uninfected or
unaffected foetuses. As an alternative, neonatal
screening aims to identify neonates with congenital
toxoplasmosis in order to offer treatment and clinical
follow up. The vast majority of congenitally infected
infants are asymptomatic in early infancy and would
be missed by routine paediatric examinations.
Neonatal screening is based on the detection of
toxoplasma-specific IgM and has been found to detect
85% of infected infants. There are no published studies
that have determined the effect of postnatal treatment.

Recommendation - Routine antenatal serological
screening for toxoplasmosis should not be offered because
the harms of screening may outweigh the potential benefits.
Pregnant women should be informed of primary prevention
measures to avoid toxoplasmosis infection such as washing
hands before handling food; thoroughly washing all fruit
and vegetables, including ready-prepared salads, before
eating; thoroughly cooking raw meats and ready-prepared
chilled meals; wearing gloves and thoroughly washing
hands after handling soil and gardening; and avoiding cat
faeces in cat litter or in soil.

Cytomegalovirus
Congenital infection is thought to occur in 3/1000 live
births6, and a small proportion of these babies would be
expected to have severe neuro-developmental problems
as a result. At present, antenatal screening for this
condition is thought to be inappropriate, as it is not
currently possible accurately to determine which
pregnancies are likely to result in the birth of an
infected infant, and which infected infants will have
serious sequelae. There is no currently available vaccine
or prophylactic therapy for the prevention of
transmission and no way to determine whether
intrauterine transmission has occurred.

Recommendation - The available evidence does not
support routine cytomegalovirus screening in pregnant
women and it should not be offered.

Asymptomatic Bacteriuria
Local data on the incidence of asymptomatic bacteriuria
are not available, but it occurs in around 2-5% of
pregnant women in the UK. Evidence from randomised
controlled trials designed to verify the benefits of
treatment amongst women with ASB indicates an
increased risk of preterm labour and pyelonephritis in
women with ASB7. Midstream urine culture has been
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used as the reference standard for diagnosis of ASB.
This has been shown to be superior to rapid tests such
as reagent strips, microscopic urinalysis, Gram staining,
urinary interleukin or enzymatic tests. A Cochrane
systematic review of 14 RCTs has shown that antibiotic
treatment reduced persistent bacteriuria during
pregnancy, reduced preterm delivery or low
birthweight babies, and reduced the development of
pyelonephritis 8 . Economic considerations also
supported the use of urine culture as a cost effective
means to prevent the wider cost consequences of ASB.

Recommendation - Pregnant women should be offered
routine screening for asymptomatic bacteriuria by midstream
urine culture in pregnancy. The identification and treatment
of the condition reduces the risks of preterm birth.

Hepatitis B and C Virus
The prevalence of hepatitis B surface antigen (HBsAg)
in pregnant women in HK has been found to range
from 6-10%. As many as 85% of babies born to mothers
who are positive for the hepatitis e antigen (eAg) will
become HBsAg carriers and subsequently become
chronic carriers, compared with 31% of babies who are
born to mothers who are eAg negative (RR 2.8) 9.
Mother-to-child transmission of the hepatitis B virus is
approximately 95% preventable through administration
of vaccine and immunoglobulin to the baby at birth10.
To prevent mother-to-child transmission, all pregnant
women who are carriers of hepatitis B virus need to be
identified by antenatal screening for screening for
HBsAg, HCV prevalence observed in most antenatal
populations ranges from 0.1 to 0.8%. The risk of motherto-child transmission is estimated to lie between 3% and
5%11. Although there is consistent evidence that the
risk of mother-to-child transmission of HCV increases
with increasing maternal viral load, whether caesarean
delivery could reduce perinatal transmission as
compared to vaginal delivery is uncertain. The clinical
course of HCV in infants who have acquired the disease
through mother-to-child transmission is also unclear,
and some infected children could subsequently become
HCV-RNA negative. Nevertheless, it is possible that
infected children may develop long-term clinical
outcomes. Upon confirmation of a positive screening
test, a woman should be offered post-test counselling
and referral to a hepatologist for management and
treatment of her infection.

Recommendation - Serological screening for hepatitis B
virus should be offered to pregnant women so that effective
postnatal intervention can be offered to infected women to
decrease the risk of mother-to-child transmission.
Pregnant women should not be offered routine screening for
hepatitis C virus because there is insufficient evidence on its
effectiveness and cost effectiveness.

Human Immunodeficiency Virus
HIV infection in HK pregnant population is reported to
be less than 1: 4200. Currently available HIV tests are
more than 99% sensitive and specific for the detection of
HIV antibodies. Available tests for HIV diagnosis in
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pregnant women include the EIA and Western blot
protocol, which is at least 99% and 99.99% sensitive and
specific. Interventions to reduce mother-to child
transmission of HIV during the antenatal period
include antiretroviral therapy, elective caesarean section
delivery and advice on avoidance of breast feeding after
delivery. The risk of infant mortality and maternal
death was found to be reduced with zidovudine
treatment compared with treatment with placebo
(infant mortality: OR 0.57, maternal death: OR 0.30). In
the absence of intervention, mother-to-child
transmission was reported to occur in 25.5% of
deliveries and was reduced to 8% with antiretroviral
treatment with zidovudine 12 . The combination of
interventions (i.e. combination antiretroviral therapy,
caesarean section and avoidance of breast feeding) can
further reduce the risk of transmission to 1%13. The use
of anti-retrovirals to reduce mother-to-child
transmission has resulted in resistant mutations, and
has raised concerns about the efficacy of anti-retroviral
treatment decreasing with time.

Recommendations - Pregnant women should be offered
screening for HIV infection early in antenatal care because
appropriate antenatal interventions can reduce mother-tochild transmission of HIV infection. A system of clear referral
paths should be established in each unit or department so that
pregnant women who are diagnosed with an HIV infection
are managed and treated by the appropriate specialist teams.

Group B Streptococcus
There is little organised antenatal screening for
maternal GBS carriage in Hong Kong and its prevalence
in Hong Kong is uncertain. The estimated incidence of
GBS carriage varied from 6.6% to 20% of mothers in the
USA. Maternal intrapartum GBS colonisation is a risk
factor for early onset disease in infants. The collection of
cultures between 35 and 37 weeks of gestation appears
to achieve the best sensitivity and specificity for
detection of women who are colonised at the time of
delivery, with swabs of both the vagina and rectum
provide the highest predictive value for identification14.
A comparison of screening methods (obtaining cultures
from all pregnant women versus identifying women for
intrapartum treatment through clinical risk factor
assessment) in a large study in the US found that the
risk of early-onset disease was more than 50% lower in
the universally screened group compared with those
screened by assessment of clinical risk factors to
identify candidates for intrapartum antibiotics 15 .
However, a systematic review of RCTs of intrapartum
antibiotics for the reduction of perinatal GBS infection
has not yet demonstrated an effect on neonatal deaths
from infection (Peto OR 0.12), although a reduction in
infant colonisation rate (Peto OR 0.10), as well as a
reduction in early-onset neonatal infection with GBS,
was observed 16 . With an assumption of 80%
effectiveness for the prevention of early-onset GBS
disease in infants with intrapartum antibiotics, for every
1000 women or more treated with intrapartum
antibiotics for GBS, 1.4 cases of early-onset disease may
be prevented.
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screening for group B streptococcus (GBS) because evidence
of its clinical effectiveness and cost effectiveness remains
uncertain. Clinical risk factors for intrapartum antibiotic
prophylaxis include previous baby affected with GBS, GBS
bacteriuria during current pregnancy, preterm labour (< 37
or < 35 weeks), prolonged rupture of membranes > 18 hours,
intrapartum fever and those in which GBS was detected
incidentally in the pregnancy. However, antenatal treatment
of maternal GBS colonisation is not recommended. There is
also no good evidence to support the administration of
antibiotic prophylaxis if GBS was detected in a previous
pregnancy, or in those undergoing elective caesarean section
without labour. Penicillin is the drug of choice and
clindamycin should be given if the woman is allergic to
penicillin17.

Asymptomatic Bacterial Vaginosis
The presence of bacterial vaginosis during pregnancy
varies according to ethnicity and how often a
population is screened. Local data are again lacking, but
in general Asian populations have a lower incidence
compared to North American populations18. Bacterial
vaginosis may be diagnosed by either the Amsel's
criteria (thin white-grey homogenous discharge, pH
greater than 4.5, release of 'fishy odour' on adding
alkali, clue cells present on direct microscopy) or
Nugent's criteria (Gram-stained vaginal smear to
identify proportions of bacterial morphotypes using a
scoring system), while culture of G. vaginalis is not
recommended as a diagnostic tool because it is not
specific. Cervical Papanicolaou tests have limited
clinical utility for the diagnosis of bacterial vaginosis
because of low sensitivity. Women with bacterial
vaginosis infection were found to be 1.85 times more
likely to deliver preterm than women without bacterial
vaginosis19. The higher risk of preterm birth remains in
women diagnosed with bacterial vaginosis early in
pregnancy even if the bacterial vaginosis spontaneously
recovers later in pregnancy20.
A systematic review of ten RCTs (n = 4249) found oral
or vaginal antibiotics to be highly effective in the
eradication of bacterial vaginosis in pregnancy when
compared with placebo or no treatment (Peto OR
0.21)21. Antibiotics used in the interventions included
oral metronidazole, oral metronidazole plus
erythromycin, amoxicillin, vaginal metronidazole cream
and intravaginal clindamycin cream. No significant
differences in the rates of preterm birth or perinatal
death were observed between the treated or untreated
groups. However, a reduction in risk of preterm
premature rupture of membranes was associated with
antibiotics (Peto OR 0.32)22.

Recommendation - Pregnant women should not be
offered routine screening for bacterial vaginosis because the
evidence suggests that the identification and treatment of
asymptomatic bacterial vaginosis do not lower the risk for
preterm birth and other adverse reproductive outcomes.

Recommendations - It is controversial whether all
pregnant women should be offered routine antenatal

11

Medical Bulletin
References
1. Revised ACIP recommendation for avoiding pregnancy after
receiving a rubella-containing vaccine. MMWR-Morbidity and
Mortality Weekly Report 2001;50:1117.
2. Hashisaki P, Wertzberger GG, Conrad GL, Nicholes CR.
Erythromycin failure in the treatment of syphilis in a pregnant
woman. Sexually Transmitted Diseases 1983;10:36-8.
3. Cook AJ, Gilbert RE, Buffolano W, Zufferey J, Petersen E, Jenum
PA, et al. Sources of toxoplasma infection in pregnant women:
European multicentre case-control study. European Research
Network on Congenital Toxoplasmosis. British Medical Journal
4. Dunn D, Wallon M, Peyron F, Petersen E, Peckham C, Gilbert R.
Mother-to-child transmission of toxoplasmosis: risk estimates for
clinical counselling. Lancet 1999;353:1829-33.
5. Bader TJ, Macones GA, Asch DA. Prenatal screening for
toxoplasmosis. Obstetrics and Gynecology 1997;90:457-64.
6. Preece PM, Tookey P, Ades A, Peckham CS. Congenital
cytomegalovirus infection: predisposing maternal factors.
Journal of Epidemiology and Community Health 1986;40:205-9.
7. Thomsen AC, Morup L, Hansen KB. Antibiotic elimination of
group-B streptococci in urine in prevention of preterm labour.
Lancet 1987;591-3
8. Smaill, F. Antibiotic treatment for symptomatic bacteriuria:
antibiotic vs. no treatment for asymptomatic bacteriuria in
pregnancy. Cochrane Database of Systematic Reviews 2002;(3):1-5.
9. Beasley RP, Trepo C, Stevens CE, Szmuness W. The e antigen and
vertical transmission of hepatitis B surface antigen. American
Journal of Epidemiology 1977;105:94-8.
10. Wong VC, Ip HM, Reesink HW, Lelie PN, Reerink-Brongers EE,
Yeung CY, et al. Prevention of the HBsAg carrier state in
newborn infants of mothers who are chronic carriers of HBsAg
and HBeAg by administration of hepatitis-B vaccine and
hepatitis-B immunoglobulin. Double-blind randomised placebo controlled study. Lancet 1984;1:921-6.
11. Ades AE, Parker S, Walker J, Cubitt WD, Jones R. HCV
prevalence in pregnant women in the UK. Epidemiology and
Infection 2000;125:399-405.

12

VOL.14 NO.3 MARCH 2009

12. Connor EM, Sperling RS, Gelber R, Kiselev P, Scott G, O'Sullivan
MJ, et al. Reduction of maternal - infant transmission of human
immunodeficiency virus type 1 with zidovudine treatment.
Pediatric AIDS Clinical Trials Group Protocol 076 Study Group.
New England Journal of Medicine 1994;331:1173-80.
13. Duong T, Ades AE, Gibb DM, Tookey PA, Masters J. Vertical
transmission rates for HIV in the British Isles: estimates based on
surveillance data. British Medical Journal 1999;319:1227-9.
14. Yancey MK, Schuchat A, Brown LK, Ventura VL, Markenson GR.
The accuracy of late antenatal screening cultures in predicting
genital group B streptococcal colonization at delivery. Obstetrics
and Gynecology 1996;88:811-5.
15. Schrag SJ, Zell ER, Lynfield R, Roome A, Arnold KE, Craig AS, et
al. A population-based comparison of strategies to prevent early
onset group B streptococcal disease in neonates. New England
Journal of Medicine 2002;347:233-9.
16. Smaill, F. Intrapartum antibiotics for group B streptococcal
colonisation. Cochrane Database of Systematic Reviews
1999;(3):1-5.
17. RCOG Green Top Guidelines No 36. Prevention of early onset
neonatal Group B Streptococcal disease. RCOG; November 2003.
18. Goldenberg RL, Klebanoff MA, Nugent R, Krohn MA, Hilliers S,
Andrews WW. Bacterial colonization of the vagina during
pregnancy in four ethnic groups. Vaginal Infections and
Prematurity Study Group. American Journal of Obstetrics and
Gynecology 1996;174:1618-21.
19. Flynn CA, Helwig AL, Meurer LN. Bacterial vaginosis in
pregnancy and the risk of prematurity: a meta-analysis. Journal
of Family Practice 1999;48:885-92.
20. Gratacos E, Figueras F, Barranco M, Vila J, Cararach V, Alonso
PL, et al. Spontaneous recovery of bacterial vaginosis during
pregnancy is not associated with an improved perinatal outcome.
Acta Obstetricia et Gynecologica Scandinavica 1998;77:37-40.
21. McDonald H, Brocklehurst P, Parsons J, Vigneswaran R.
Interventions for treating bacterial vaginosis in pregnancy.
Cochrane Database of Systematic Reviews 2003;(2):1-30.
22. Brocklehurst P, Rooney G. Interventions for treating genital
chlamydia trachomatis infection in pregnancy. Cochrane
Database of Systematic Reviews 2002;(3).

