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Objectives. To determine the epidemiology of human immunodeficiency
virus infection among pregnant women and the neonatal outcomes in Hong
Kong.
Design. Retrospective observational study composed of two parts: record
review of pregnant women and unlinked anonymous screening of cord blood
from neonates.
Setting. Two human immunodeficiency virus clinics and the Government
Virus Unit.
Participants. Female patients attending the two clinics who became pregnant
and neonates who underwent routine metabolic screening by the Government
Virus Unit between 1992 and 1999.
Main outcome measures. The outcomes of neonates born to women who
had human immunodeficiency virus infection during pregnancy.
Results. Forty-one human immunodeficiency virus–related pregnancies were
recorded among 32 infected women. Fifteen pregnancies were terminated,
of which 14 were in women who knew their infection status before conception.
Twenty-six pregnancies continued to term, resulting in 26 live births. Twelve
babies were born to women who knew their infection status before delivery.
One baby was confirmed to be infected. Six women were given zidovudine
for prophylaxis against vertical transmission and none of the babies were
infected at birth. Of the remaining 14 human immunodeficiency virus–related
pregnancies, the mothers’ status became known only at a later date and
nine (64.3%) babies were confirmed to be infected at the age of 18 months or
older. The rate ratio of giving birth to an infected baby was 8.18 from mothers
who did not know their status antenatally. Unlinked anonymous screening
showed that the seroprevalence rate for human immunodeficiency virus
in pregnant women was 0.032% (1/3125) in Hong Kong in 1999.
Conclusions. Human immunodeficiency virus–related pregnancy is not rare
in Hong Kong and the majority of infected mothers were not identified and
treated. Detection of these pregnancies will be invaluable for the prevention
of mother-to-child transmission. Universal antenatal screening of human
immunodeficiency virus antibody is proposed as an effective strategy.
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Introduction
According to the Joint United Nations Programme on
human immunodeficiency virus (HIV)/acquired
immunodeficiency syndrome (AIDS), nearly 3 million
children’s lives have been claimed in the AIDS
epidemic, and another 1 million children are living with
HIV today.1 In countries like Hong Kong, where all
blood products are regularly screened and clean
syringes and needles are widely available, mother-tochild transmission (MTCT) is virtually the only source
of infection for children.
In Hong Kong, the cumulative number of people
with HIV infection was 1491 at the end of September
2000 and 487 (32.7%) people had developed AIDS.
Two hundred and fifty-four (17.0%) were female and
11 (0.7%) perinatal transmissions were reported. The
number of young women acquiring HIV infection in
Hong Kong continues to rise, as reflected by the steady
decline of the male to female reported HIV transmission ratio from 24.0:1 in 1990 to 2.7:1 in 1998 and
3.6:1 in 1999. In addition, more than three quarters of
the cumulative reported female HIV infections were
in women aged between 20 and 39 years.2
In 1994, interim findings from the landmark
Pediatric AIDS Clinical Trials Group Protocol 076
Study indicated that the use of zidovudine (AZT)
significantly reduced MTCT of HIV by two thirds.3
This was followed by other studies that either elucidated the risk factors associated with transmission
or evaluated alternative interventions to prevent
MTCT.4-9 It is imperative that these scientific findings
be translated into standard clinical practice if their full
impact on public health is to be realised.
A survey was conducted at the two largest HIV
clinics in Hong Kong—the Special Medical Clinic at
Queen Elizabeth Hospital (SMC-QEH) and the Special
Preventive Programme of the Department of Health
(SPP-DH)—which treat more than 95% of HIV-infected
336
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patients, and the unlinked anonymous screening (UAS)
of cord blood from neonates in Hong Kong were
determined to ascertain the local situation. Based on
the results of these surveys, an appropriate prevention
strategy is proposed.

Methods
This was a retrospective observational study composed
of two parts. The first part was a retrospective review
of all records from the SMC-QEH and SPP-DH, which
provided care to the majority of local people with HIV
infection. Case records of female patients who had a
history of pregnancy between October 1992 and
December 1999 were reviewed. The age of the women
during pregnancy, ethnicity, obstetric history, mode
of delivery, and HIV status were ascertained. The
women’s medical histories including antiretroviral
therapy and antiretroviral prophylaxis to prevent
MTCT were also noted. The babies’ clinical outcomes
were obtained from the relevant paediatric units if
possible. The baby’s HIV status was defined as positive
only if the anti-HIV antibody remained positive when
the child was 18 months or older. Linked data on the
number of HIV infections diagnosed in mothers and
children with vertically acquired HIV were collected.
As those babies already known to have been infected
with HIV and hence their mothers (captured in
retrospect) were included in the analysis, the results
would be unavoidably biased towards a higher vertical
transmission rate among the group in which the
diagnosis of HIV infection was made after the babies
were born. Result analysis should be put in perspective
with this constraint.
The second part of the study was a seroprevalence
survey of HIV infection among pregnant women
proceeding to live birth, derived from unlinked surveys
using cord blood for metabolic screening of neonates.
All positive results were confirmed by Western blot
analysis. Samples were collected and analysed from
1990. A specific month in each year was usually

Human immunodeficiency virus in pregnant women

selected and cord blood samples from babies delivered
in both public and private health care sectors were
collected for analysis. Babies delivered in obstetric
units that perform their own metabolic screening were
not included. There are an estimated 50 000 to 60 000
annual deliveries in Hong Kong. It could be assumed
that ≥60% of the total number of deliveries in the
studied month were included in the survey.
The results were analysed by descriptive statistics
and significance testing was performed with the
assistance of computer programme EPI INFO 6
(Windows version 6, Epidemiology Program Office
of the Centers for Disease Control and Prevention,
Geneva, Switzerland).

Results
Linked data retrospective record review
Forty-one HIV-related pregnancies were recorded
between the two clinics. The number of HIV-positive
women involved was 32. The ethnicity of the 32 women
is shown in Fig 1. Thai and Chinese women accounted
for about 80% and the others were Indonesian, Filipino,
Burmese, and Portuguese. The mean age of the women
was 25.2 years.
The outcomes of the HIV-related pregnancies were
divided into two groups: termination of pregnancy and
full-term pregnancy. Fifteen pregnancies ended in
termination and 93.3% (14/15) of the women knew
their HIV status before becoming pregnant. Twentysix HIV-infected women continued their pregnancies
with 26 babies born. There were no twin pregnancies
or stillbirths.

6%

Chinese
Thai
Portuguese
Burmese
Indonesian
Filipino

3%

6%
6%

34%

45%

Fig 1. Ethnicity of pregnant women infected with
human immunodeficiency virus: retrospective
record review

Twelve babies were born to women who knew
their HIV status before delivery. Only one baby was
confirmed to be HIV-positive. Nine (75%) babies were
confirmed to be HIV antibody–negative at the age of
18 months. Two (16.7%) babies were lost to followup (one could not be traced and one returned to
Thailand). Zidovudine was given to six mothers and/
or infants for prophylaxis against vertical transmission
and all six babies were confirmed to be HIV antibody–
negative at the age of 18 months. After 1994, when
the results of the Pediatric AIDS Clinical Trials Group
Protocol 076 study were released, there were nine HIVrelated pregnancies of whom six women accepted AZT
prophylaxis. Assuming all of the women would have
been offered AZT prophylaxis, the acceptance rate was
66.7%. An additional baby was given postbirth AZT,
although the baby’s HIV status is not known as there
was no further follow-up for assessment.
Of the other 14 HIV-related pregnancies, the
mothers’ HIV status was not known before delivery.
Their HIV infection was discovered either when their
children presented with symptomatic HIV-related
diseases, the women developed opportunistic infections, or their partners were found to be seropositive
after delivery. Of the 14 births, nine (64.3%) babies
were confirmed to be HIV-positive at the age of 18
months following HIV antibody testing, two were
confirmed to be HIV-negative, one was lost to followup, and the remaining two babies were still younger
than 18 months. Eight of the nine babies could be
traced, and three were tested because they had
symptoms of the disease, four because their mothers
were found to be HIV-positive or had died of
AIDS-related complications and one because the father
was found to be HIV-positive. One child died of
lymphoma and one had disease that was complicated
by neurological problems. The clinical course and
outcome of eight of the children were earlier reported
by Chiu and Lau.10 The results are summarised in
Fig 2.
Assuming that the children who were lost to followup or were undergoing evaluation were all negative
for HIV infection, the rate ratio of having an HIVpositive baby was 7.71 (9/14÷1/12) for the group of
women who did not know their HIV status before
delivery (P=0.005). However, if the babies lost to
follow-up or undergoing evaluation were excluded
for analysis, the rate ratio would be 8.18 (9/11÷1/10)
[P=0.002]. If it was assumed that all children with
an undetermined HIV status were positive, then the
rate ratio would be 3.43 (12/14÷3/12) [P=0.006]. The
results are shown in Table 1.
HKMJ Vol 7 No 4 December 2001
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Babies born to HIV*-infected mothers
26

Babies born with mothers’ HIV-positive
status known after birth
14 (53.8%)

Babies born with mothers’ HIV-positive
status known before delivery
12 (46.2%)

HIV-positive babies
1 (8.3%)

HIV-negative babies
9 (75%)
[6 were given
zidovudine for
prophylaxis against
mother-to-childtransmission of HIV]

HIV-positive
babies
9 (64.3%)

Taking antiretroviral drugs
6
* HIV

Died
2

Babies with unknown HIV status
2 (16.7%)

HIV-negative
babies
2 (14.3%)

Neurological problems
1

Unknown HIV
status
1 (7.1%)

Pending HIV
status
2 (14.3%)

Unknown
1

human immunodeficiency virus

Fig 2. Outcomes of babies born to human immunodeficiency virus–positive mothers
Table 1. Outcomes of babies born to human immunodeficiency virus–positive mothers
Mother’s status known or
unknown before delivery

No. of known cases (n=12)
No. (%)

No. of unknown cases (n=14)
No. (%)

1 (8.3)
9 (75.0)
2 (16.7)

9 (64.3)
2 (14.3)
3 (21.4)

Outcome of baby
Human immunodeficiency virus–positive
Human immunodeficiency virus–negative
Unknown/pending

The HIV status of the partners was known to be
positive for 27 pregnant women, negative for nine, and
uncertain for five. Twenty-one pregnancies were
supervised by the obstetric units in the public sector
and no information was available for the remaining 20
pregnancies.

who did not know they were infected when they were
pregnant, hence no preventive methods could be adopted.

Unlinked data prevalence survey
The number of samples collected and the positivity
rate is summarised in Table 2. The prevalence rate was
1 in 3125 (0.032%; confidence interval [CI], 0.00080.1837%) in 1999 and 1 in 3031 (0.033%; CI, 0.00080.1782%) in 1998. The local total live births were
50 513 in 1999 and 53 356 in 1998.

Table 2. Unlinked anonymous screening of human
immunodeficiency virus antibody of cord blood
samples from 1990 to 1999

Discussion
Local analysis
In this retrospective observational survey, most of the
vertically acquired HIV infection came from mothers
338
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The lower rate for prophylaxis against MTCT may
be explained by the fact that most of the pregnant
women known to be HIV-positive would have been

Year
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

No. of neonates screened
(No. of HIV-positive case)
933
5253
5796
4532
4762
4648
3968
3331
3031
3125

(0)
(0)
(0)
(0)
(0)
(1)
(1)
(0)
(1)
(1)

Human immunodeficiency virus in pregnant women

advised to terminate the pregnancy. Before the use of
AZT3 (and later combined antiretroviral treatments for
maximum viral suppression4), improved obstetric care,
use of caesarean section, and replacement feeding to
reduce the risk of MTCT of HIV to ≤5%, termination
of pregnancy was likely to be the only option for HIVpositive pregnant women.
The foetal outcomes for the women who knew their
HIV status when they were pregnant were better than
for those who did not know their HIV status. The
reasons were due to AZT prophylaxis, cautious
perinatal management with or without caesarean
section, and advice against breast-feeding. The
transmission rate was >50% for the women who did
not know their HIV status, which was higher than
expected for developed countries (15%-20% transmission rate is expected without intervention11). This
could be explained by the fact that the women in this
study were a highly selected group because they had
an already infected baby.
Detailed information of the personal characteristics
of individual women was not complete in this study so
risk correlation was not possible. Apart from the fact
that more women of non-Chinese origin than of
Chinese origin were affected, no particular risk factors
associated with a higher risk of being an HIV-positive
mother were identified. Most of the mothers were
not identified as being at risk for HIV infection during
the antenatal visits. Similar results were found by
Tse et al12 in a prospective study of universal antenatal
screening by opt-out mechanism at a local regional
hospital in 1999.
There are several limitations to this survey. It was
a retrospective survey involving two centres and was

250

Results of the UAS of cord blood for neonates
showed a steady trend during the past 5 years. Although
the results were subject to some degree of error because
of the low local prevalence rate, they reflected the true
scenario, since results from the prospective study12 and
the voluntary reporting system (four reported vertical
transmissions occurred in 19992) were consistent with
one another. We cannot be complacent, however, as
heterosexual transmission has now emerged as the most
important route of transmission (69.3% in 1998 and
59.2% in 1999) and women of reproductive age
accounted for more than one sixth of the total reported
HIV infections (2.9% in 1990, 19.0% in 1998, and
17.8% in 19992). The summaries of trends are shown
in Fig 3.2
Lessons to be learned from the United Kingdom
In December 1992, The Department of Health in the
UK issued guidelines that recommended offering every
pregnant woman voluntary confidential antenatal HIV
testing in areas of high prevalence, such as London,
and to women at increased risk, such as injecting drug
users and certain ethnic groups (notably Africans). In
1994, Holland et al13 reported the findings of anonymous newborn serosurveys in three Thames regions
from June 1988 to December 1993, in which 729 105

Reported human immunodeficiency virus cases
Transmission via heterosexual contact
Females: age 20-39 years
Perinatal cases

200
No. of patients

not territory-wide. The completeness of the case
reporting and the total number of woman involved
could not be ascertained. Some important information,
such as the stage of HIV infection, the exact number
of pregnancies after contracting the virus, the proportion of women being taken care of in the private
sector, and the disease course of the infected babies
was not always available. Some of the missing information was supplemented by UAS and prospective
studies, such as that conducted by Tse et al.12
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Fig 3. Trends in reported human immunodeficiency virus transmission in Hong Kong
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neonatal blood samples were tested. The proportion
of HIV-infected women who were identified before
delivery was 16.9%, but less than half of these women
were diagnosed during pregnancy. Indeed, there had
been a continual decrease in the percentage of women
identified during pregnancy from 10.5% in 1990,
15.2% in 1991, and 5.7% in 1992, to 3.9% in 1993.
The author concluded that despite increased emphasis
on antenatal testing for HIV in areas of high prevalence,
the number of undiagnosed women delivering babies
continued to rise and alternative strategies for offering
antenatal HIV testing had to be considered.13
A national survey on the epidemiology and detection of HIV among pregnant women in the UK from
1988 to 1996 was conducted by Nicoll et al.14 The
number of births to HIV-positive mothers was determined by UAS using residual dried blood spot samples
remaining after metabolic screening of newborn
infants. The results are summarised in Fig 4.
There were 1459 HIV-positive births, of which only
122 (8.4%) were detected by the screening policy—
77% of births were to HIV-positive mothers who were
not diagnosed with antenatal screening. The situation
was similar for London and the rest of the UK (except
Scotland) with respect to the percentage of HIV
diagnosed before or during pregnancy. Data from
voluntary confidential reporting by obstetricians,
paediatricians, other clinicians, and microbiologists
showed that 128 children with AIDS were thought to
have acquired HIV via vertical transmission from their
mothers. The authors concluded that the level of
diagnosis among pregnant women had not improved
since the recommendation made by the Department of
Health in 1992.14
In August 1999, the Department of Health in the
UK revised the recommendations and targets aiming
Births to HIV-positive mothers
1459

HIV status known
before birth
340 (23%)

HIV status not
known before pregnancy
122 (8%)

HIV status not
known before birth
1119 (77%)

HIV status known
before pregnancy
218 (15%)

Fig 4. Epidemiology and detection of human
immunodeficiency virus among pregnant women: UK
national survey, 1988-1996
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to reduce MTCT of HIV were set up to achieve a
national objective of reducing the number of babies
with HIV acquired from an infected mother during
pregnancy. The recommendations and targets are
summarised as follows.15 All health authorities were
to attain the following targets by 31 December 2000:
(1) all pregnant women are to be offered an HIV test
as an integral part of their antenatal care; (2) an
increased uptake of antenatal HIV testing to a minimum of 50%; and (3) to increase uptake by a further
15% in those health authorities with effective
monitoring systems in place and already achieving
50% or more HIV screening. By 31 December 2002,
all health authorities should achieve an increase
in uptake of antenatal HIV testing to 90%, so that
80% of HIV infected pregnant women are identified
during antenatal care.
In short, universal screening is to be offered in an
opt-out manner to all pregnant women and to be
implemented in areas with low prevalence (the 1996
HIV figures among mothers were 0.19% in London,
0.025% in Scotland, and 0.016 in the rest of the UK).
Strategies in countries other than the United Kingdom
Since August 1994, the US Public Health Service
recommended AZT to reduce perinatal HIV transmission and, in July 1995, routine HIV counselling
and voluntary prenatal testing was recommended.
Some states (for example, Arkansas and New York
State) have even passed legislation stating that health
care providers should test all pregnant women for
HIV.16,17 Many other European countries have adopted
universal antenatal screening. For instance, France,
where by law all pregnant women are offered HIV
testing, has been especially successful at reducing the
rate of paediatric AIDS. It is interesting to know that
the European Study Group on Antenatal Testing, under
the aegis of the European Union, has produced a consensus document and recommendation, re-emphasising
the point that such testing was not only in the interests
of the babies but also of the asymptomatic women.18
Some Asian countries/cities, including Malaysia
and Shen Zhen, have adopted routine antenatal
screening for prevention of MTCT of HIV.19 Taiwan
has also been working towards a similar strategy.
Comparison between Hong Kong and other countries
In Hong Kong, a selective approach, by which women
with identifiable high-risk behaviour attending an
antenatal clinic would be advised to have HIV antibody testing, has been adopted during the past few
years. As in the UK, however, only a small number of

Human immunodeficiency virus in pregnant women
Table 3. Comparison of human immunodeficiency virus prevalence among pregnant women in Hong Kong, the
UK, and Malaysia
Screening type (year)

Hong Kong

Unlinked anonymous screening
1996

1998
1999

0.033%
0.032%

Voluntary antenatal testing
1998
1999

0.055%

pregnant women were tested and only a few of the
HIV-positive women were identified by this approach.
This observation has been verified by a prospective
study conducted at the Kwong Wah Hospital, in which
5597 women attending the antenatal clinic were
recruited for HIV testing by an opt-out approach.12
Ninety-seven percent of the women accepted HIV
antibody testing after routine antenatal advice
(including HIV testing). Three women were found to
be HIV-positive, none of whom could have been
identified by the selective approach since they did not
practice high-risk behaviour.
The prevalence of HIV in Hong Kong is comparable
to that in Scotland and higher than in areas other than
London in the UK. The UK Department of Health has
already adopted a universal testing strategy. This
approach has been shown to be cost-effective even in
the low prevalence area of the Midlands, provided there
is a high uptake. No more than 3.5 extra minutes were
spent counselling each individual woman.20 Learning
from this experience, we strongly advocate adopting
universal antenatal screening (by an opt-out mechanism) in Hong Kong to prevent MTCT of HIV.
The local figures are also comparable to those of
Malaysia (Table 3), which has implemented universal
antenatal HIV testing by stages since 1998.19
Assuming there are approximately 60 000 deliveries
in Hong Kong every year, there will be 18 to 20 (60 000
x 0.032) deliveries to women affected by HIV. If 30%
is taken as the percentage of vertical transmissions,
there will be five to six babies born infected by HIV
each year. Alternatively, if 15% to 20% is taken as the
true transmission rate, the number of infected babies
born will be three to four each year. This figure is close
to the total number of reported cases of vertical
transmission in 1999. Pooling the data collected by
different methods, the estimated number of babies
infected by HIV will be between three and ten per year

UK

Malaysia

London 0.191%
Scotland 0.025%
Rest of UK 0.016%
Total 0.053%

-

-

0.035%
0.026%

(60 000 x 0.03 x 0.15; 60 000 x 0.055 x 0.3). Based on
the results of this survey and the estimations made, we
urge adoption of universal antenatal screening in the
local setting to face the challenge ahead.

Conclusions
Human immunodeficiency virus–related pregnancy
is not rare in Hong Kong. The majority of these pregnancies escape identification and treatment under the
current health care programme. Effective prophylactic
measures are available to prevent vertical transmission
of HIV. Detection of HIV-related pregnancies will
prove to be invaluable for the prevention of MTCT of
HIV. Universal antenatal screening for HIV infection
is therefore proposed as an effective and feasible
strategy.
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