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Universal Antenatal Screening for Hepatitis C

Abstract:

J Lambert, V Jackson, S Coulter-Smith, M Brennan, M Geary, TB Kelleher, M O’Reilly, K Grundy, N Sammon, M Cafferkey
Rotunda Hospital, Parnell St, Dublin 1

Abstract
The aims of this study were to pilot universal antenatal HCV screening and to determine the true seroprevalence of HCV
infection in an unselected antenatal population. A risk assessment questionnaire for HCV infection was applied to all
women booking for antenatal care over a 1-year period. In addition the prevalence of anti-HCV antibody positive
serology in this population was determined. Over the course of the year, 9121 women booked for antenatal care at the
Rotunda and 8976 women agreed to take part in the study, representing an uptake of 98.4%. 78 (0.9%) women were
diagnosed as anti-HCV positive, the majority of whom were Irish (60.3%) or from Eastern Europe (24.4%). 73% of
anti-HCV positive women reported one or more known risk factor with tattooing and a history of drug abuse the most
commonly reported. 27% (n=21) of anti-HCV positive women had no identifiable risk factors. Due to selective screening,
seroprevalence of HCV is impossible to accurately calculate. However the universal screening applied here and the high
uptake of testing has allowed the prevalence of anti-HCV among our antenatal population to be calculated at 0.9%. A
significant proportion (27%) of anti-HCV positive women in this study reported no epidemiological risk factors at the
time of booking and so were identified only as a result of universal screening. This provides persuasive evidence for
the inclusion of HCV testing with routine antenatal screening or at a minimum highlights the need for ongoing review
of selective screening criteria.

Introduction
Hepatitis C virus (HCV) is a blood borne virus spread through contaminated blood or bodily fluids.  First identified
in 1989, it has since emerged as a leading cause of liver cancer and liver transplants in Europe and the USA.  It is
estimated that 3% of the worldâ��s population is chronically infected with HCV and 3 to 4 million people are newly
infected annually.

1
 Acute infections are often asymptomatic and so, many cases are undiagnosed. Up to 75% of acute

infections progress to chronic infection and as such are at risk of progressive inflammatory liver disease, cirrhosis,
hepatocellular carcinoma and liver related death.

2
 The incidence of HCV in Ireland in 2010 was reported as 29 cases per

100,000.
3
 Most infections are attributable to the sharing of needles and other drug paraphernalia, with reported

prevalence rates of 66-69% among injecting drug users.
4,5

 Other modes of transmission include receipt of contaminated
blood products (pre-1992), occupational exposures, heterosexual and vertical transmission. The antenatal prevalence of
HCV infection in Europe ranges from <1% to 2.5%. With the introduction of routine screening of blood/blood products
for HCV, vertical transmission is now the dominant mode of transmission in children. Transmission can occur either
late in pregnancy or at the time of delivery and is largely dependent on maternal viraemia.

6,7
 Vertical transmission

rates of between 5 and 15% have been reported.

Previous studies at the Rotunda revealed a vertical transmission rate of approximately 6.4%.
8
 However higher vertical

transmission rates of up to 40% have been recorded in HIV co-infected mothers.
At the Rotunda Hospital, selective screening for HCV is carried out on perceived â��high riskâ�� women (Table 1) and
as such true seroprevalence rates in the antenatal population arenâ��t known. Studies elsewhere have shown that
selective screening fails to identify all HCV women â�� perhaps up to 50%.

9
 The aim of this study is to pilot universal

antenatal screening for HCV and to determine the seroprevalence in our antenatal population and the associated risk
factors for infection. This information will underpin future screening strategies for HCV in antenatal and other Irish
populations.

Methods
From June 2007 to June 2008, all women booking for antenatal care were offered an anti-HCV antibody test as part of
their routine antenatal screening. Each woman was provided with an information leaflet, consent form and a risk
assessment questionnaire. Once signed consent was obtained, the booking midwife completed the risk assessment
questionnaire and the anti-HCV antibody test was requested (Abbot AxSym Analyser v3.0).  All positive samples were
sent to the National Virus Reference Laboratory for confirmation, PCR genotyping and viral load determination. Women
with positive serology were informed of results and counselled by the Infectious Disease Liaison Midwife. Each woman
was referred to adult Infectious Disease/Hepatology services for further assessment and arrangements were made for
paediatric follow-up. Univariate associations between categorical variables were explored using the chi

2
 or Fisherâ��s

exact test.  Multivariate analysis was performed using logistic regression.  All tests were 2-tailed; p<0.05 was
considered significant (analyses performed using SPSS v18).

Results
Over the course of the year 9121 women booked for antenatal care and 8976 women agreed to take part in the study,
representing an uptake of 98.4%. Seventy-eight women in the cohort tested positive for anti-HCV antibodies giving a
seroprevalence rate of 0.9%.  RT-PCR analysis was carried out on 67/78 positive samples. Of these 43 (64%) were
positive for HCV-RNA. Viral loads were available in 23/78 and 6 (26%) of these women had viral loads greater than
1x106 copies/mL.  Genotype was available for 14/78 samples only. The most prevalent genotype was 1B (6/14) followed by
1A (4/14). Among the 78 anti-HCV positive women, one woman was also co-infected with hepatitis B, while two women were
co-infected with HIV.

The majority of anti-HCV positive women were Irish (60.3%) (Table 2).  Most women (72.8%) cited one or more risk
factor for HCV infection. The most frequently disclosed risk factors were tattooing (47.4%), injecting drug use and
other drug use (e.g. cocaine, cannabis) (Table 3). 27% of the anti-HCV positive women had no identifiable risk factor
for infection. Over half (57%) of these women were from Eastern European countries. Univariate analysis revealed a
significant association between several risk factors (incl. tattooing, injecting or other drug use, a current/ex
partner infected with HCV or a current/ex partner with a history of IDU) and anti-HCV antibody status (p<0.001). In
multiple regression only injecting drug use and tattooing remained significantly associated with anti-HCV status
(p<0.001 and p<0.05 respectively).

Discussion
This large single centre study has enabled an accurate assessment of HCV antibody prevalence in the Irish antenatal
population. The calculated seroprevalence rate of 0.9% is similar to that found in other studies and is close to the
1% seroprevalence threshold recommended for the introduction of universal screening.

9,10
 The high participation rate in

the study (98.4%) also indicates that universal screening is acceptable to the majority of women. It is well known
that maternal viraemia is associated with an increased risk of vertical transmission.

11,12
 Almost two thirds of women

tested here were viraemic and 6/23 had a viral load greater than 10
6
 copies/mL, putting them in the higher risk

category for mother to child transmission.

The majority of HCV infections occurred in Irish women. Almost a quarter of infections were in women from Eastern
European countries â�� a dramatic increase on the findings of an earlier review where <1% of HCV infections were
represented by this group.

8
 This difference is likely a reflection of the changing demographics of Ireland in recent

years rather than a change in HCV epidemiology. Of particular note however is that that almost two thirds of the
Eastern European women had no identifiable risk factor for HCV infection. The high prevalence of HCV in Eastern Europe
is well documented, with incidence rates of acute infection of between 2.3 and 9.0 per 100,000 population recorded in
1997.

13
 Available information on the risk factors for infection indicates nosocomial transmission plays a major role in

these countries. Diagnostic or other treatment procedures in hospitals were cited as a source of infection in 59-65%
of cases in Poland, 59% in Latvia and 46% in Lithuania.

13
 A study of 711 HCV positive patients conducted in Bucharest
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revealed parenteral procedures in hospitals accounted for 49.8 % of HCV infections, while surgery and blood
transfusions account for 21.2% and 14.5% respectively.

14

As expected, illegal drug use emerged as a significant risk factor for infection. However over a quarter of the HCV
positive women in this study had no identifiable risk factor at the time of booking for antenatal care. In the absence
of any self reported risks, it is possible that other risk factors such as heterosexual transmission need to be
considered. To date the role of heterosexual transmission in the epidemiology of HCV remains controversial. One study
calculated a heterosexual transmission rate of 5% in monogamous spouses of patients with chronic HCV infection and
viraemia. However exclusion of spouses with differing genotypes and/or additional independent risk factors for
infection, the interspousal transmission rate was only 1.25%.

15
 In contrast another study suggested heterosexual

transmission was the contributing risk factor in 8% of HCV infections in an antenatal cohort.
8
 In this cohort 24% of

HCV positive women revealed a current/ex partner was positive for HCV. In all but 1 case additional risk factors were
disclosed, making conclusions about the role of sexual transmission difficult. HCV antenatal screening policies vary
greatly across Europe; one review of 31 centres revealed an almost equal distribution of centres practicing universal
screening, selective screening and no screening at all.

16
 However the epidemiology of infection across Europe is

constantly changing due to immigration from endemic areas and so prevalence data needs to be constantly reviewed to
estimate the current and future burden of HCV infection and ensure appropriate policies are in place.

17,18

At present the Rotunda hospital like many other maternity hospitals, operates a selective screening policy based on
disclosed risk factors; however the data presented here reveals the shortcomings of this policy. Universal screening
is recommended in populations where the prevalence rate is e1%. Others have discussed the pros and cons of selective
testing.

19,20
  Relying on self-reported risk behaviours and the underestimation of the importance of other risk factors

such as heterosexual transmission and nosocomial transmission in high prevalence countries, means a significant
proportion of cases will invariably remain undiagnosed under the current guidelines. This could have potential health
implications for both mother and child.

21
 While pregnancy management for HCV positive women is no different than for

non-infected women (except if HIV co-infected), reports on the risks of obstetrical complications due to maternal HCV
status are varied. In one US study, infants born to HCV positive mothers had an increased risk of low birth weight,
being small for gestational age and admission to the NICU.

22
 In contrast a smaller Irish study failed to show any

increase in risk between infants born to HCV positive women versus a control group.
23

Although there are currently no treatment options available in pregnancy to minimise the risk of vertical
transmission, timely identification of infection will permit interventions to limit/reduce the risk of progression of
liver disease e.g. avoidance of hepatotoxic medications and alcohol. Diagnosis also enables active immunisation
against other types of infective hepatitides. In addition it has been suggested that the postpartum period is an
optimal time to initiate treatment as the loss of pregnancy induced immunosuppression post delivery leads to decreased
HCV RNA titres.

24,25
 Early referral of mothers to treatment programmes could potentially eradicate their HCV so that

future unborn children are not at risk of this infection. The provision of antenatal care can represent a unique
opportunity to test women who otherwise may not have sought testing. While the prevalence of HCV noted here is below
the recommended threshold for implementation of universal screening, the high proportion of HCV positive women with no
epidemiological risk factors is cause for concern.  Although the possibility of non-disclosure of perceived
â��negativeâ�� or â��unacceptableâ�� behaviours cannot be excluded, the data presented here provides persuasive
evidence for the inclusion of HCV testing with routine antenatal screening or at a minimum highlights the need for
ongoing review of the selective screening approach.
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