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To inform proposed changes in hepatitis C virus (HCV)
screening guidelines in the United States, we assessed the
cost-effectiveness of HCV antenatal rescreening for women
without evidence of HCV during a prior pregnancy, using a pre-
viously published model. Universal HCV rescreening among
pregnant women was cost-effective (incremental cost-effective-
ness ratio, $6000 per quality-adjusted life-year) and should be
recommended nationally.
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A consequence of the opioid epidemic in the United States (US)
is the rise of hepatitis C virus (HCV) among people of repro-
ductive age. HCV among pregnant women doubled nationally
from 2009 to 2014, to approximately 0.7% [1, 2]. Highly effec-
tive HCV direct-acting antiviral treatments are available, yet
many remain undiagnosed.

Prenatal HCV testing presents an opportunity to increase di-
agnosis among women in the US. For many women, pregnancy
is a rare time in contact with healthcare and insurance coverage,
providing a critical opportunity for reaching this population.
Two recent studies found HCV screening in pregnant women
to be cost-effective, yet neither examined rescreening at sub-
sequent pregnancies [3, 4]. New US Preventive Services Task
Force guidelines recommend a one-time screen for all adults
aged 18-79 including pregnant women, but note there is lim-
ited information on how pregnancy changes the need for ad-
ditional screening, calling for additional research in this area
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[5]. Proposed draft Centers for Disease Control and Prevention
(CDC) guidelines recommend universal HCV screening (in-
cluding rescreening) for pregnant women [6]. The Society
for Maternal-Fetal Medicine and the American College of
Obstetricians and Gynecologists guidelines only recommend
risk-based screening for HCV among pregnant women [7].

To inform HCV screening policy and practice, we assessed
the cost-effectiveness of offering HCV antenatal rescreening for
women in the US previously screened during a prior pregnancy
and without evidence of past HCV exposure, followed by treat-
ment after pregnancy.

METHODS

Overview

We used a previously published [4] economic model of HCV
screening among pregnant women to assess the cost-effective-
ness of HCV antenatal rescreening among pregnant women
previously screened during a prior pregnancy and without ev-
idence of past HCV exposure in the US, followed by treatment
after pregnancy, compared to background community risk-
based screening. We take a public sector healthcare payer per-
spective and include long-term health benefits among pregnant
women only. We assume no treatment restrictions by fibrosis
stage at baseline.

Model

We utilized a previously published natural history cohort
Markov model of HCV progression and treatment among
pregnant women attending antenatal clinics [4]. We simulated
a closed cohort of women previously screened during a prior
pregnancy who showed no evidence of past HCV exposure and
who present for rescreening at a subsequent pregnancy. We as-
sumed all individuals become diagnosed upon progression to
decompensated cirrhosis or hepatocellular carcinoma due to
clinical severity. We incorporated loss to follow-up; individ-
uals lost to follow-up were eligible for community retesting.
Individuals whose treatment failed were not re-treated.

Cost-effectiveness Methods

Cost (in 2019 US dollars [$]) and health utilities (in quality-
adjusted life-years [QALYs]) were attached to each health state,
discounted 3% per year. Due to parameter uncertainty, prob-
abilistic uncertainty analysis was performed with parameters
randomly sampled from distributions (Supplementary Table
1), generating 10 000 parameter sets. We calculated mean incre-
mental cost-effectiveness ratios (ICERs, $/QALY gained, mean in-
cremental costs divided by mean incremental QALY), assessing
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cost-effectiveness under a willingness to pay (WTP) threshold of
$50 000 per QALY gained.

Model Parameterization

All parameters, sampling distributions, and references are
shown in Supplementary Table 1. We assumed a starting pop-
ulation of women at their second pregnancy, given the average
total fertility rate of 1.7 births per women in 2018 [8]. Therefore,
the baseline population included pregnant women with an av-
erage age of 30 (mean age of 27 at first pregnancy [8], plus
3 years average interpregnancy interval [9]). No data are avail-
able on HCV prevalence among pregnant women who had a
previous negative HCV antibody screen at their first pregnancy.
We therefore estimated prevalence by multiplying the estimated
proportion of pregnant women with injecting drug use (IDU)
by the estimated HCV chronic prevalence among women who
had screened anti-HCV negative in their prior pregnancy but
remained at ongoing risk of HCV (derived using a static inci-
dence model; see Supplementary Materials). At baseline, we as-
sumed a mean 1.25% of pregnant women with IDU risk [10],
17 per 100 person-years HCV primary incidence among fe-
male people who inject drugs (PWID), 38% spontaneous clear-
ance rate among women, and a 3-year interpregnancy interval,
generating a mean chronic HCV prevalence among women at
rescreening of 0.36%. As all screened HCV antibody-negative
at their previous pregnancy, we conservatively assume all in-
fected women were at Metavir FO stage. We assumed a 75%
per year loss to follow-up after diagnosis based on data from
pregnant women on opiate substitution therapy [11]. Female
stage-specific transition rates were obtained from published
studies (Supplementary Table 1). Individuals who achieved sus-
tained virological response (SVR) with FO-F3 fibrosis had no
further progression, while those with more advanced disease
progressed at a reduced rate. We assumed an SVR rate of 95%
and $25 000 per treatment course plus treatment delivery costs
(Supplementary Table 1).

Sensitivity Analyses

Due to uncertainty, we performed 2-way sensitivity analyses
varying the prevalence of IDU among pregnant women at a
subsequent pregnancy who had no evidence of HCV exposure
at a prior pregnancy (from 0.25% to 1.5%) and interpregnancy
interval (1-4 years). This resulted in chronic HCV prevalences
between 0.03% and 0.5% (Supplementary Table 2). We addi-
tionally explored 1-way sensitivity analyses on fibrosis progres-
sion rates (0.95/year vs 0.11/year at baseline) and treatment
eligibility based on state-based Medicaid reimbursement pol-
icies (restricted until Metavir stage F1 or beyond [F1+] and F2
or beyond [F2+], vs no restrictions at baseline). In the treatment
restriction scenarios, individuals were eligible for treatment
upon progression if remaining linked to care. We additionally
assessed cost-effectiveness of risk-based rescreening during

pregnancy, assuming 34%-64% of women with IDU will not be
screened with this strategy [12, 13].

RESULTS

Universal HCV rescreening for pregnant women was associ-
ated with incremental costs of $47 (95% confidence interval
[CI], $10-$91) and an incremental increase in QALY of 0.008
(95% CI, .001-.015) per pregnant woman screened compared
to background risk-based screening (Supplementary Table
3), assuming a mean 1.25% prevalence of IDU and 3-year
interpregnancy interval (leading to a chronic HCV preva-
lence of 0.036%). Rescreening was cost-effective compared to
background screening, with a mean ICER of $6000 per QALY
gained, falling below the WTP threshold of $50 000 per QALY
gained for 100% of simulations.

Due to uncertainty and heterogeneity regarding prevalence
of injecting and interpregnancy interval (which leads to un-
certainty in chronic HCV prevalence at rescreening), Figure 1
shows how cost-effectiveness varies both by prevalence of IDU
and interpregnancy interval. Screening remained cost-effective
for the lowest prevalence of IDU (0.25%) and interpregnancy
interval (1 year) examined. Results were additionally robust to
lower fibrosis progression rates (Supplementary Table 4) and
treatment restrictions by fibrosis status. In settings with F1+ fi-
brosis restrictions (Supplementary Figure 1A), rescreening was
cost-effective under a $50 000 WTP with intepregnancy interval
<3 years and IDU prevalence >0.75%, or interpregnancy in-
terval < 2 years and IDU prevalence > 0.5%. All scenarios fell
under a $100000 WTP except the lowest birth interval (1 year)
and lowest IDU prevalence (0.25%). In settings with F2+ fi-
brosis restrictions (Supplementary Figure 1B), rescreening was
cost-effective under a $50000 WTP with interpregnancy in-
terval <3 and IDU prevalence > 1%, or interpregnancy interval
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Figure 1. Incremental cost-effectiveness ratio of universal rescreening of preg-
nant women compared to background community risk-based screening with varied
prevalence of injecting drug use among pregnant women and various interpregnancy
intervals. Abbreviation: QALY, quality-adjusted life-year.
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< 2 years and IDU prevalence >0.75%. Finally, a strategy of
risk-based rescreening during pregnancy was more cost-ef-
fective, but less effective because of the substantial propor-
tion of high-risk women not tested through current practice
(Supplementary Table 5).

DISCUSSION

Our analysis indicates that universal HCV rescreening among
pregnant women in the US without evidence of past HCV ex-
posure during a prior pregnancy is cost-effective. As HCV
prevalence among women with evidence of past HCV exposure
during a prior pregnancy will likely be much higher than among
those without evidence of past exposure (due to ongoing un-
treated chronic infection and potential reinfection), rescreening
of all pregnant women during subsequent pregnancies is likely
cost-effective.

Our results were robust to variations in prevalence of
ongoing risk, as well as interpregnancy interval. As such,
our analysis supports the proposed draft CDC guidelines,
which recommend universal HCV screening of pregnant
women at every pregnancy, regardless of ongoing risk
[6]. This would reduce logistical complications as pro-
viders would not need to determine screening history.
Our study is the first to assess cost-effectiveness of HCV
rescreening among pregnant women, supporting studies
showing that HCV screening in pregnant women is cost-ef-
fective [3, 4]. While our sensitivity analysis indicates that
risk-based rescreening is more cost-effective than universal
rescreening, it is much less effective (50% fewer QALYs
gained) as a large proportion (34%-64%) [12, 13] of high-
risk women are not screened during pregnancy, leading to
many missed diagnoses.

Our study has limitations. First, there is uncertainty in the
prevalence of IDU (and relatedly, HCV prevalence) among
pregnant women without past evidence of HCV, yet our ana-
lyses indicated that results were robust to these uncertainties.
Epidemiological studies are warranted to determine HCV prev-
alence among this group. Second, we do not simulate changing
insurance eligibility over time. In some non-Medicaid expan-
sion states, women can lose their insurance 30 days after giving
birth, which could limit uptake of treatment, unless treatment
during pregnancy is safe, which could reduce loss to follow-up.
Third, we incorporate benefits among pregnant women only,
neglecting potential benefits to children, which could increase
cost-effectiveness. Finally, we neglect the risk of reinfection and
treatment as prevention benefits. However, our modeling shows
that in settings with 50% chronic prevalence among PWID, like
the US, early treatment of people with ongoing IDU prevents
0.2-0.8 infections per treatment, despite reinfection [14]. As
such, including reinfection and prevention benefits would in-
crease cost-effectiveness.

In conclusion, universal HCV screening of pregnant women
at each pregnancy (including rescreening) in the US is cost-ef-
fective and should be recommended nationally.
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