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Hepatitis B and Hepatitis C-Positive Pregnancies
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STUDY AIMS: This study aims to examine management practices for HIV-positive, HBV-positive and
HCV-positive pregnancies over 1997-2002 in Edinburgh, UK, and the effects the diseases have on
pregnancy outcomes. RESULTS: Equally for HIV, HBV, and HCV, 50% of the diagnoses were made
before pregnancy while the other 50% were detected and diagnosed through antenatal testing. Of the
17 HBV-positive pregnancies 31.6% of the women were highly infectious at delivery and 57.9% were
carriers with low infectivity. Of the 17 HIV-positive pregnancies 47.1% of the women had an
undetectable viral load and 17.6% were unrecorded at delivery. All 17 HIV-positive pregnancies
received ART in varying regimes, 15 (88.2%) were on combination therapy, one delivered vaginally and
no women breastfed. All neonates of HBV-positive mothers received immunoglobulin and vaccination
and were then breastfed. There were no specific interventions for HCV. Only one study child out of the
38 pregnancies became infected, and this was with HIV. CONCLUSION: Routine screening identifies
women with no obvious risk factors, and interventions are largely accepted and effective at reducing
vertical transmission. HIV therapy is individually tailored and increasingly uses several agents.
Moreover, there is a movement towards allowing low viral load HIV-positive women to deliver
vaginally. There are no interventions recommended for HCV infectivity alone. The difficulty collecting
information illustrates that no adequate tracking system of infected pregnant women exists.
Recommended is the creation of a formal database that includes standardized information such as the
viral load of HIV or HCV at delivery, so that outcomes of intrapartum management can be more
effectively assessed. No comment can be made on virus-related pregnancy complications, as study
numbers are too small for statistically valid data.
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INTRODUCTION
Human Immunodeficiency Virus (HIV), hepatitis B

(HBV) and hepatitis C (HCV) are important blood-
borne viruses with significant morbidity and mortality
and proven vertical transmission(1,2,3). Until recently

HIV and HBV were only tested for in those patients
perceived to be at risk of exposure. However, with
growing understanding of how and when vertical
transmission occurs, and proven interventions to reduce
this, routine optional antenatal screening was
introduced in 1999 to identify infected women with no
obvious risk factors.* To whom correspondence should be addressed: 11 Sciennes Gdns,

Edinburgh, EH9 1NR. Email: wends@doctors.org.uk
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Human Immunodeficiency Virus
HIV has a high morbidity and mortality resulting in

significant treatment and care costs. Although
incurable, antiretroviral agents can increase the life
expectancy of those infected by slowing viral
replication and lowering viral load in the body before
irreversible damage to the immune system occurs (4).
Via this mechanism they then reduce the chances of the
transmission to a child of an infected woman during
pregnancy or labour. However, high viral turnover and
mutation rates lead to drug resistance and therefore the
use of several drug categories is becoming common
practice. As resistance grows within the HIV infected
population, methods to reduce transmission are
becoming ever more important.

Globally women account for 47% of those living with
HIV,5 and they are becoming increasingly infected. The
vertical transmission rate is 15-40% (6),and is influenced
by preterm delivery (7), prolonged membrane rupture
(>4 hours) (7), advanced disease, high viral loads and
breastfeeding (1,8,9).

Antenatal diagnosis allows time for management
planning producing a greater chance of undetectable
viral loads at delivery, and identifies infected women
without obvious risk factors before symptomatic
presentation. Each year over 300 HIV infected women
give birth in the United Kingdom, two thirds of which
are in London(8). This produces an HIV infection rate
of <3/10,000 pregnancies(9).

Children who become infected during birth progress
to symptomatic HIV and AIDS at a faster rate without
treatment (8-10years) (1). However, universal screening
allows at-risk children to be followed up for early
diagnosis and treatment, providing a greater prospect of
years of healthy normal development (2).

In 1994 the first regime to reduce vertical
transmission was developed. The aim was to lower
maternal viral load, avoid neonatal contact with infected
maternal fluids and treat any transmitted virus. Large
multi-centre, randomised, placebo-controlled trials of
antiretroviral therapy (ART) and several meta-analyses
of large prospective studies into mode of delivery show
that antenatal, intrapartum and neonatal ART, a
Caesarean delivery and abstinence from breastfeeding
reduces the vertical transmission rates to <5%
(8,9,10,11,12). Due to the success of this management,
routine screening was introduced in Scotland with an
aim to get 90% of pregnant women to accept the tests to
therefore identify 80% of HIV infected women by mid-
2003 (6).

When diagnosing HIV in the child of an infected
mother, the standard enzyme linked immunosorbent
assay (ELISA) test for IgG is not suitable until after 18
months of age due to transplacental passage of maternal

antibodies. Therefore a polymerase chain reaction
(PCR) for viral RNA is used in the early months
alongside health checks in follow-up. A confidential
voluntary surveillance system of these children is in
place over the UK (the Collaborative HIV Paediatric
Study of UK and Ireland or CHIPS) from which
transmission rates and disease progression statistics are
taken.

Hepatitis B Virus
HBV infection can cause serious disease including

liver failure, cirrhosis and hepatocellular carcinoma.
The infection can be asymptomatic but around 10% of
infected adults, and 90% of infected neonates, become
long-term carriers with a 25% lifetime risk of cirrhosis
(13). Due to rising drug addiction and immigrant
populations, chronic carriers are more frequently seen
in the UK (14). Co-infection with HIV makes HBV a
more severe disease, resulting in prolonged illness,
more complications, and a larger number of chronic
carriers. 

Without treatment, vertical transmission is 10-20%
and linked to infectivity (3) and perhaps foetal exposure
in threatened abortion or pre-term labour. Immunization
is a successful and safe procedure used for many at risk
populations throughout the world, and in some areas, is
now part of the routine vaccination protocol. For post-
exposure protection (including infants born to infected
women), vaccination and IgG is available with 90%
efficacy if given within 12 hours (13). After this time,
breastfeeding is not contraindicated (15) and the general
practitioner completes the vaccination programme.

Selective screening of those "at risk" during
pregnancy fails to identify 30-50% of infected women,
and because the interventions are simple to implement,
universal screening has been introduced.

Hepatitis C Virus
Like HBV, HCV can be a serious disease, with up to

80% of those infected becoming chronic carriers and
20% of those developing cirrhosis over 20 years.16
However, unlike HBV, there is no vaccination for HCV. 
Due to a long asymptomatic incubation, estimating
prevalence of HCV in the population is difficult.
Available data does suggest that approximately 3% of
the world's population is infected with HCV (with about
2.5% of Europeans)(16) and one large Italian study
found that 2.4% of pregnant women had anti-HCV
antibodies with 72% of them positive for HCV-RNA
(17) The group most at risk of contracting HCV are the
intravenous drug abusers with up to 90% infected in
some studies (16,18), and again, co-infection with HIV
worsens the prognosis with more rapid progression to
liver failure (19). 
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Originally HCV was managed with Caesarean section
and avoidance of breastfeeding, but recent clinical trials
show no benefit from this,18,20,21 and currently the
risk of vertical transmission is <5%20. However this is
increased if the mother is viraemic for HCV (20,22,23).
Therefore, while HCV is readily detectable and
arguably prevalent in some areas, the low transmission
rates and the lack of effective interventions to reduce
the rate further, make routine screening inappropriate at
present. Despite this, when infected with HCV and HIV,
not only does the risk of HCV transmission double (20),
but transmission of HIV increases also (20). This makes
HIV management issues even more critical and so,
patients "at risk" of having HCV (for example IV drug
abusers), are often tested for this virus when pregnant.

AIMS
This article aims to look retrospectively at a cohort of

HIV, HBV and HCV-positive pregnancies from 1997 to
2002 in Edinburgh, to study the interventions
implemented in their management. Current information
about the diseases and recommendations or ideas
pertaining to their management will be explored,
alongside data collected from the study case records
including: timing of diagnosis, uptake of planned
interventions, and pregnancy outcomes (post-partum
haemorrhage, gestation, birth-weight and infectious
status of the child).

METHODS
Inclusion criteria were HIV, HBV and HCV infected

women, previously and newly diagnosed, who gave
birth to a live infant from 1st September 1997 to 31st
August 2002 (a total of 5 years) at the Royal Infirmary
of Edinburgh and later, when the hospital moved sites,
the New Royal Infirmary of Edinburgh.

Several selection methods were used to find patients.
Previously diagnosed women who had antenatal viral
loads measured, and patients newly diagnosed in
pregnancy were found by a virologist in laboratory
antenatal records. The midwife specifically looking
after the HIV and HBV-positive pregnancies had
created a list of names that was utilised. A paediatrician
following up the children of these pregnancies helped
the midwife to work back from the children's names she
had, to their mother's. Finally, from the women found
by the above methods, the computer system in the
obstetric department was used to identify any other
pregnancies over the selected time period.

The obstetric records of these patients were collected
and pre-selected data were gathered from them. Data
not included were pregnancies resulting in miscarriage
or termination, women who moved out of Edinburgh to
deliver, notes that could not be found and women who

could not be traced from their child's name (often the
family name would be changed after delivery). Many of
the HCV cases relied on this trace-back method, as
there is no other database of affected pregnancies, and
thus, many HCV affected pregnancies could not be
identified for inclusion. However, most of the known
HIV and HBV-positive pregnancies were included in
the study.

RESULTS
Study Groups

Table 1 displays the numbers of pregnancies, number
of affected women and numbers of deliveries for each
viral group.

Timing of diagnosis 
Each pregnancy of each woman was counted as an

Table 1. Number of pregnancies in each disease category

Disease Number of Number of Number of Infants
pegnancies women sets of twins delivered

HIV-positive 17 16 2 19
(total)

HBV-positive 17 15 0 17
(total)

HCV-positive 7 7 0 7
(total)

HIV-, HBV- 0 0 0 0
positive    

HIV-, HCV- 3 3 0 3
positive   

HBV-, HCV- 0 0 0 0
positive   

HIV-, HBV- 0 0 0 0
& HCV-
positive   

Total 38 35 2 40

1. Twin pregnancies were counted as one pregnancy but two infants.
2. Three women had more than one pregnancy during the time period:
each pregnancy counted as a separate event but the women were only
counted once.
3.  As women coinfected with HIV and HCV were counted in both the
HIV (total) and HCV (total) groups;
the overall total number of pregnancies =
HIV(total)+HBV(total)+HCV(total)-HIVandHCV.
4.  Two HIV-positive women were Hep B core antibody positive but
Hep B surface antigen negative (therefore having resolved HBV) and
so were classed as HIV-positive only.
5. One woman with HIV also had HCV but, even though she was not
viraemic at delivery, she was included in the co-infected HIV and
HCV group.
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individual event. For each virus, approximately half of
the cases, 9 of 17 HIV cases, 7 of 17 HBV cases and 4
of 7 HCV cases, were prenatal diagnoses and the
remaining, with the exception of one case of HBV, were
picked up during antenatal testing. The diagnosis of this
case of HBV was only made after delivery when a
paediatrician questioned the need for neonatal
vaccination for HBV due to the mother's country of
origin (Senegal).

Interventions for HIV infectivity.
No two pregnancies to HIV-positive women were

managed exactly the same way (Table 2). All women
received antenatal antiretroviral therapy, however, the
combinations of agents used and the timing of its
initiation varied. Also only 35.5% received the
recommended zidovudine infusion during labour.
Reasons for these treatment variations included
previous drug regimens of the women involved, their
resistance patterns and their viral loads during
pregnancy.

For 15 of the 19 infants born to infected women,
treatment was recorded, and the most commonly used
agent was zidovudine (Table 2). However, prescription
length differed from three to six weeks, and
combination therapy was used occasionally.

Overall, ART recommendations for HIV-positive
pregnancies were followed but with individual tailoring,
resulting in 15 (88.2%) of the 17 pregnancies receiving
combination therapy.

All but one of the HIV women delivered by
Caesarean section (Table 3): 12 were elective because
of the infection, with or without a history of previous
sections, and 4 required an emergency procedure for
spontaneous labour, twins, or placenta praevia.

Prolonged membrane rupture has been linked to
increased rates of vertical transmission, however, with
limited patient numbers, there is difficulty calculating
averages for this. Following recommendations, none of
the HIV-positive women breast-fed.

Interventions for Hepatitis B infectivity.
The majority (70.5%) of deliveries for HBV-positive

women were vaginal (Table 3). Reasons recorded to
explain the use of Caesarean sections were mainly
obstetric, however, in contrast to recommendations at
the time, one woman, with low infectivity, was stated to
have had a section partly because of her HBV status.

Following recommended protocol, all neonates
received immunoglobulin and the initial vaccination
dose at birth, and all then went on to be breastfed. The
remaining vaccination doses were to be given at one and
six months by the child's general practitioner.

Interventions for Hepatitis C infectivity
Of the 4 women infected solely with HCV, 3

Table 2: Antiretroviral therapy for HIV

During Pregnancy During Labour Neonatal
MonoTherapy Combination Therapy IV infusion Mono-therapy Combination Therapy Undiscolsed

Number 2(11.8) 15 (88.2) 6 (35.5) 9 (47.4) 6 (31.6) 4 (21.1%)
(% of total)

Drugs used Zidovudine Zidovudine Zidovudine Zidovudine Zidovudine
(descending Lamivudine Nevirapine Nevirapine
order of use) Nevirapine Lamivudine

Nelfinavir Abacavir
Abacavir Nelfinavir
Stavudine
Didanosine

Table 3. Delivery Routes

Delivery HIV-positive HBV-positive HCV-positive HIV-, HCV
(total) (total) (total) p o s i t i v e

Route (total)

Spontaneous 1 (5.9%) 9 (52.9%) 3 (42.9%) 0
Vertex

Forceps 0 3 (17.6%) 0 0

Elective 12 (70.6%) 2(11.8%) 2 (28.6%) 2 (66.7%)
Caesarean

Emergency 4 (23.5%) 3 (17.6%) 2 (28.6%) 1 (33.3%)
Caesarean

Total Number 17 17 7 3
of deliveries

1. Pregnancies to women co-infected with HIV and HCV were
counted in [HIV-positive (total)], [HCV-positive (total)] and [HIV and
HCV-positive (total)] categories
2.  As there were no women with HIV plus HBV or HBV plus HCV
or HIV plus HBV plus HCV, these categories are omitted from the
table
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delivered vaginally (Table 3). The reason stated for the
use of Caesarean for the other delivery was based on
obstetric as opposed to infectious grounds. The women
co-infected with HIV and HCV all received Caesareans.
Women with HCV only were advised to breastfeed, and
for reasons not stated, only one of the 4 decided to do so.

Infectivity of the mother at delivery
Vertical transmission risks are associated with a high

HIV or HCV viral load or "highly infectious" HBV
(3,9,18). Highly infectious HBV is diagnosed by a
positive titre for hepatitis B-e antigen (HBeAg) and a
negative titre for the antibody to the e antigen (HBeAb),
therefore the virus is actively replicating without an
adequate immune response. Measuring viral load at
delivery can also be used to assess the efficacy of the
antenatal management of HIV.

The aim of antiretroviral therapy is to achieve an
undetectable viral load at delivery (<50 copies/ml) and
this was achieved in 8 of the 17 pregnancies (47.1%).
Unfortunately, three of the deliveries had no viral load
recorded, and ART did not achieve maximal effect for
one woman who delivered with a high viral titre of
254,000 copies/ml. The numbers are too small to know
if the timing of treatment initiation influences viral load
at delivery. 

For HBV 6 of the 17 deliveries (31.6%) were highly
infectious at delivery (see above for criteria), and the
remaining 11 (57.9%) were carriers with low infectivity
(HBeAg negative and HbeAb positive). The criteria for
having resolved HBV is a positive titre for hepatitis B
core antibody (HbcAb) and a negative titre for hepatitis
B surface antigen (HBsAg) showing previous infection.
Two women had resolved HBV but because they were
not infectious, they were not included in the HBV
infected study group.

There is no routine measurement of HCV viral load,
and therefore the data could not be included.

Infective status of the child
Of the 19 children born to HIV-positive women in

this study, 7 currently have indeterminate infectious
status (too young at the study conclusion to reliably
determine a diagnosis), 11 are HIV-negative (antibody
negative on at least two occasions) and only one was
found to be infected in follow-up but is asymptomatic
on ART at 18 months (Table 4). It was not possible at
the time of writing this article to determine the delivery
route of this child.

As the General Practitioner follows-up children born
to HBV-positive women, the precise number of
transmissions is unknown; however, from the sources
approached there are no known cases.

Children born to mothers infected with HCV are

followed up by the same paediatrician as the HIV cases,
but receive no interventions. There are no reported
neonates with HCV.

Table 4. Infectious status of the children

Status HIV HBV HCV

Positive 1 (5.4%) 0 0
Negative 11 (57.9%) 17 (100%) 17 (100%)
Indeterminate 7 (36.8%) 0 0

Total 19 17 7

Table 5. Pregnancy Outcomes

Outcome HIV- HBV- HCV- HIV- and 
positive positive positive HCV 
only only only positive

Average 36 39 36 38
delivery
gestation (wks)

Numbers 5 NB 3 1 0
preterm includes
(<37 weeks) 4 twins

Average 439 415 288 483
blood loss
for delivery 
(ml)

Number 2 3 0 1
with PPH
(postpartum
heamorrhage)
(>500ml)

Number 1 1 0 1
with signi-
ficant PPH
(>1000ml)

Average 2644 3266 2258 2697
birthweight (3589 without
(g) twins)

Number 4 0 2 1
with low NB all twins
birth weight
(<2500g at term)

Number of 7 3 1 1
infants =4 twins =2 preterm     =1 preterm =1 
requiring +1 premature +1 meconium
time in neo- +2 withdrawal
natal unit 
and why

1.  For HIV there were 17 pregnancies, resulting in 19 infants (ie 2
twin pregnancies).
2.  Multiple pregnancies result in earlier delivery and smaller infants.
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used. By utilising agents with different sites of action
(often by using two NRTIs with or without a Protease
inhibitor or non-NRTI1) there is less selection pressure
for a resistant strain and control is more effective. The
choice of which agents to use within a combination
regimen depend on the resistance patterns of the virus
within each patient, the tolerability of the side effects
produced and the pattern of interactions between the
drugs. For these reasons, the ART regimen must be
individualised for each patient, and revised if necessary
throughout treatment.

In this study 88.2% of the pregnant women received
combination ART which is in line with current
recommendations(1), and because of this, nearly half of
the deliveries were with an undetectable viral load.
As the use of any drug during pregnancy raises concern
about the safety to the developing unborn child, there
have been studies into the outcomes of in utero
exposure to ART. Although more research into the long-
term effects of ART is needed, two large multi-centre,
randomised, double-blind, placebo-controlled cohorts
of in utero exposure to zidovudine and combination
therapy, found no associated risk of adverse short or
long term outcomes(24,25).

Due to the efficacy of combination therapy, which
results in so many women with the ideal undetectable
viral load at delivery, there is now increasing discussion
about the need for Caesarean sections to avoid infant
contact with maternal fluids. By avoiding surgical
intervention, risks and recovery times for the mother are
reduced and she also gains more choice and
empowerment over the birth of her child. While most
women in this study received either an elective or
emergency section, there was one mother who was
allowed a vaginal delivery because she had
undetectable virus. This may reflect the transfer of these
academic discussions into clinical practice, however
there are no clear studies to support the safety of these
proposals yet.

While the avoidance of breastfeeding may not be
appropriate in developing countries where the
availability of safe water and affordable formula feed
mean that mortality and morbidity from infection
outweighs the benefits of avoiding HIV contraction, in
the UK this is generally not the case. All HIV-positive
women should be advised not to breastfeed their child,
despite receiving neonatal ART. In this study, no women
breastfed.

Very encouragingly there was only one reported case
of vertical transmission over the 5 years, and because
the infective status of the mother was known, the child
was diagnosed asymptomatically thus allowing optimal
ART management, resulting in a healthy, active child at
18 months of age.

Effect on pregnancy
On planning this study it was hoped that information

about the effect of these viruses on various pregnancy
outcomes could be assessed, however it soon became
apparent that study numbers were not large enough to
take into account confounding factors and calculate
valid statistical data. The averages for the measured
outcomes are included in Table 5 for interest.
Overall, average gestation and birth weight for non-twin
pregnancies were adequate and no major adverse
outcomes linked to the viruses could be noted.

DISCUSSION
The aims of this article were to look back over

pregnancies affected by HIV, HBV and HCV (or any
combination) from September 1997 to August 2002 and
study their management. It also hoped to look at the
effects these viruses had on various pregnancy
outcomes and review current understanding about
recommendations for the management of these virus. 

Human Immunodeficiency Virus
Because HIV is currently incurable, reducing the

spread is a vital part of management on a global scale.
Vertical transmission from mother to unborn child is
one area that can readily be addressed with effective
interventions(8,9,10,11,12).  Because of this, universal
antenatal screening for HIV was recently introduced
with an aim to identify previously unrecognised
infected pregnancies and allow appropriate
management(6). From the start of September 1997 until
the end of August 2002 informed estimates put the
number of deliveries in Edinburgh at around 32,000.
From these, 17 HIV infected pregnancies to 16 women
that resulted in 19 live infants were identified. Around
half of these pregnancies were known about before the
booking appointment for antenatal care, and the
remainder were detected via the routine antenatal
screening. It is encouraging to see that the HIV
screening is working in its aim to identify previously
unknown infections.

While there was no clear pattern to the choice of
antiretroviral agent or when it was initiated, there was
100% uptake of ART in some form for the pregnancies.
There are many reasons as to why therapy differed from
patient to patient. Historically zidovudine (a nucleoside
reverse transcriptase inhibitor or NRTI) was the first
anti-HIV drug to be introduced. Initially it was used as
monotherapy in the management of HIV in pregnancy
and is still used as an infusion during labour to reduce
intrapartum transmission(7), and for neonatal treatment
after delivery. But due to the high replication and
mutation rates of HIV, resistance is a growing concern.
Because of this, combination ART is increasingly being



HIV/HBV/HCV-Positive Prognosis 141Vol. 7  No. 2

In summary, the current antenatal screening is
effective in detecting unrecognised infected women.
While treatment was individualised, the management
recommendations of antenatal and neonatal ART, a
caesarean delivery and the avoidance of breastfeeding
were followed in this study. Because of these measures
there was only one reported case of vertical
transmission, and the child remained well on ART.

Hepatits B Virus
HBV can be a serious condition with risks of cirrhosis

and hepatic failure. There is a 10-20% risk of vertical
transmission(3) which can be virtually eliminated by
passive-active immunization (administering a dose of
IgG and following the vaccination schedule) within 12
hours of delivery(13). Because of this, HBV testing is
part of the antenatal screening protocol.

There were 17 pregnancies to 15 women producing
17 live infants in Edinburgh over the study period. Over
half of the pregnancies were diagnosed by screening,
and there was 100% uptake of the interventions offered
up to the initial vaccination. This shows that, like HIV
screening, testing for antenatal HBV is effective in
detecting unidentified infected pregnancies. The safe
and effective interventions are readily accepted and
although there is no central follow-up of these children,
there have been no reported cases of vertical
transmission in Edinburgh over the study's duration.

Hepatitis C Virus
HCV can also be a serious condition but unlike HBV

there is no vaccination currently available. The major
risk factor for its contraction is intravenous drug abuse,
and its prevalence in that population may be
high(16,18). Due to a long asymptomatic period,
calculating the overall prevalence is difficult, but
estimates put 2.5% of the European population
infected(16).

Risk factors for paediatric infection include mother-
to-child transmission and transfusion or transplantation
of infected fluids or tissues(2,16). Since the routine
screening of blood products and organs for HCV in
1991(2), the mother-to-child route will become an ever
more significant risk factor. Currently the vertical
transmission risk is <5%(20), but that is increased in
proportion to levels of viraemia at delivery(20,22,
23).However, as caesarean delivery and avoiding
breastfeeding does not reduce this risk(18,20,21)
routine screening is not recommended.

One amendment to this recommendation is co-
infection with HIV. Not only does the rate of HCV
transmission increase, but also the risk of contracting
HIV is raised(20). This means that when HIV-positive
women are at risk of having HCV, testing is

recommended as the HIV management issues become
even more important.

This study found only 7 pregnancies to 7 women
producing 7 live singleton infants, which is probably a
small proportion of the actual number of HCV infected
pregnancies over that time period as cases could only be
selected from women already diagnosed or those
deemed as at risk, who therefore received a HCV test
during their antenatal care. The other route used to find
candidates was via the children born to infected mothers
who were known to a specialist paediatrician. This route
was not productive however as the list did not include
the mother's name, and often the children would have
changed family names since delivery. 
As a caesarean delivery is not recommended for HCV
infection alone, it is encouraging to see that no woman
was given a surgical delivery for HCV infectious status
alone.

One aim of the study was to assess the infectivity of
the mother at delivery, but as there was no standard viral
load documentation this was not possible. Although
useful for research purposes, routine HCV viral loads
for HCV-only infected women would not change the
management of the pregnancy. Therefore HCV viral
load testing cannot be recommended as part of the
antenatal care package.

There were no reported cases of vertical transmission
in the children born to the women of this study.

Secondary Findings
Due to small study numbers, it was not possible to

account for confounding influences on pregnancy
outcomes and therefore it was inappropriate to take
statistical data from these results. In the developing
world, intrauterine HIV is associated with low birth
weight and prematurity (14), however, averages for
gestation and birth weight were not below the normal
ranges in this study. In a developed country such as the
United Kingdom this may be due to several factors: the
high level of medical input resulting in low viral loads;
the management of infections related to HIV; good
nutrition during pregnancy or a combination of these.
Despite not being able to acquire statistical data for
pregnancy outcomes, a number of interesting secondary
findings became apparent.

Firstly, the pool of knowledge about these viruses is
continually growing. As such, the understanding of
when and how transmission occurs, and what
interventions influence this, result in recurrent updating
of management recommendations.

Secondly, the difficulties met trying to find cases to
include in this study illustrate that there is currently no
adequate tracking system of HIV, HBV and HCV
infected pregnancies in Edinburgh. This will be due, in
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part, to the low prevalence of these conditions in the
population, unlike areas such as London where HIV,
especially, is much more frequent. 

Despite having several limitations, this study does
illustrate important points in management and areas for
further research such as vaginal delivery in HIV and
long-term antenatal ART. Where these infections are
less common, awareness should be raised about the
need for service organisation to allow evaluation and
improvement.
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