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Abstract
We aimed to assess the pregnancy outcome in women with chronic HCV who had 
negative pregnancy test prior to the anti- HCV course and had unintended pregnancy 
while on HCV treatment. Hundred patients with a mean age of 30 ± 6.7 y were 
included and advised to withhold antivirals and continue follow- up in viral hepati-
tis and obstetrics centres till delivery. All patients received a 12- weeks regimen of 
anti- HCV [sofosbuvir plus daclatasvir (SOF/DCV): n = 95, SOF/DCV plus ribavirin: 
n = 3, and paritaprevir/ritonavir/ombitasvir plus ribavirin: n = 2]. Only nine patients 
completed the full antiviral course against medical advice, and 91 stopped between 
on- treatment weeks 4 and 8. Eighty- eight patients delivered full- term babies, eight 
had preterm babies and two had abortions. Of the nine patients who completed the 
full course of DAAs, seven (77.8%) delivered normal babies, attended their post- 
treatment week 12 visit, and all (100%) achieved sustained virological response. No 
major antiviral- related adverse events were reported.
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1  | INTRODUC TION

Chronic Hepatitis C virus infection (HCV) is a major healthcare problem 
that affects about 70 million people worldwide.1 Vertical transmission 
of HCV can occur in 5%- 17% of HCV pregnant women.2 Direct- acting 
antivirals (DAAs) are currently the treatment of choice for HCV.3 In late 
2018, Egypt successfully screened about 50 million adults for HCV in a 
large national screening campaign and treated over 1 million patients. 
This campaign used a locally manufactured sofosbuvir (SOF) plus da-
clatasvir (DCV) regimen with or without ribavirin (RBV) as a first line 
therapy where some DAAs such as Ombitasvir, paritaprevir and ritona-
vir (OBV/PTV/r) in addition to RBV were used in special situations.4 
Some of these drugs are potentially safe during pregnancy as sofos-
buvir, OBV/PTV/r and ledipasvir. They are classified by the food and 
drug administration (FDA) as pregnancy category B drugs. Meanwhile, 
ribavirin is classified as category X and daclatasvir is classified as B3 
according to the Australian Therapeutic Goods Administration (TGA). 
Currently, there are no approved regimens of DAAs for treatment of 
HCV in pregnant women.5 Few published data denoted safety of some 
DAA regimens. A study from India reported no adverse events using 
ledipasvir/sofosbuvir in 15 pregnant HCV- infected females in the sec-
ond and third trimesters.6 Another study confirmed no potential ad-
verse fetal outcomes with use of sofosbuvir during pregnancy.7 In the 
current study, we aimed to explore the safety of DAAs and pregnancy 
outcomes in a series of women who had unintended pregnancy while 
on HCV treatment.

2  | SUBJEC TS AND METHODS

In the period between October 2018 and May 2019, this 
retrospective- prospective study included a total of 341 female pa-
tients with chronic HCV who had unintended pregnancy while on 
HCV treatment or during the pretreatment evaluation. According to 
the Egyptian HCV management protocol, every female in the child-
bearing period should undergo a pregnancy test prior to starting 
treatment. The time interval between the pretreatment evaluation 
and the commencement of treatment in the Egyptian mass screen-
ing program was one week on average. Two hundred and forty- one 
women (70.67%) were in the pretreatment assessment and subse-
quently their HCV treatment was postponed. The remaining 100 
pregnant females who were taking HCV medications were evaluated 
by a hepatologist and obstetrician. Patients were advised to stop 
DAAs and to have regular follow- up visits in the viral hepatitis and 
obstetrics clinic until delivery. A series of follow- up phone calls, reg-
ular follow- up visits which included detailed history for any adverse 
events, thorough clinical examination, complete blood counts, kid-
ney and liver tests, in addition to prenatal care visits at the obstetrics 

clinic were conducted. Fibrosis stage was assessed non- invasively 
using abdominal ultrasound and FIB- 4 score.8 Anatomy scans were 
scheduled at 18- 20 wk of pregnancy. Data of the studied pregnant 
women were presented as median and interquartile range (differ-
ence between 75th and 25th quartile).

3  | RESULTS

3.1 | Baseline characteristics and pretreatment 
evaluation

This study included 100 consecutive women (mean age of 30 ± 6.7 y) 
with chronic HCV who had unintended pregnancy while on HCV 
treatment. They were mainly residents of urban provinces (66%) in 
Egypt. All patients were treatment- naïve and only 3% had comorbid 
conditions (diabetes and hypertension). All patients (100%) had HCV 
mono- infection and one patient only had cirrhosis (Child- Pugh class 
A). Baseline laboratory investigations for pregnant women who com-
pleted DAAs treatment course (n = 9) were: HCV- RNA (median 62.5, 
IQR 75.6) x103 IU/ml, ALT (median 34, IQR 13) IU/l, AFP (median 3.7, 
IQR 1.5) ng/ml, total bilirubin (median 0.5, IQR 0.4) mg/dl, INR (me-
dian 1, IQR 0.3), creatinine (median 0.8, IQR 0.45) mg/dl and FIB- 4 
(median 0.68, IQR 0.45).

All patients were prescribed 12- weeks DAAs regimens for HCV 
which included: SOF/DCV in 95 patients (95%), SOF/DCV plus RBV 
in three patients and OBV/PTV/r plus RBV in two patients. Among 
the 100 pregnant women, 62 (62%) denied use of any contracep-
tive method, 19 (19%) used barrier contraception (male condom), 15 
(15%) used oral contraceptive pills, 2(2%) used intrauterine contra-
ceptive devices and 2 (2%) used injectable hormonal contraceptives.

3.2 | Outcome in short- course DAA therapy

Ninety- one patients (91%) stopped DAAs between week 4 and week 
8 of treatment upon discovery of pregnancy. Pregnancy was diag-
nosed in 37 patients during the first month of treatment and in 54 
during the second month. None of the 52 patients with documented 
follow- up achieved SVR after 12 wk of treatment. These patients 
preferred to postpone treatment until the end of the breastfeeding 
period.

3.3 | Outcome in full- course DAA therapy

Nine patients completed a full course of DAAs despite the medical 
advice to withhold treatment. None of them were on RBV- containing 
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DAA regimen. Of those, seven patients delivered normal full- term 
babies and all achieved SVR while two were lost to follow- up.

3.4 | Anatomy scan results and follow- up

Of the 100 studied pregnant ladies, 22 attended the anatomy scan 
visits. No anomalies could be detected whether in the anatomy scan 
or post- delivery among those babies. Neonates of ladies who did not 
attend the anatomy scan visit (n = 74) were normal at delivery except 
one who has been diagnosed with an atrial septal defect. Two women 
were lost to follow- up, and two had abortions in the first and second 
trimesters. Out of the remaining 96 deliveries, 88 (91.7%) neonates 
were born full- term and 8 (8.3%) were pre- term. Three patients had 
postpartum haemorrhage and one neonate developed physiological 
jaundice. The majority of pregnant women had normal vaginal deliv-
eries (80/96, 83.3%), while 16 (16.6%) had caesarean sections. No 
major adverse events related to DAAs, liver decompensation, renal 
impairment, gross fetal anomalies, maternal, fetal or neonatal mor-
talities were reported (Figure 1). There did not appear to be an as-
sociation between the pregnancy outcomes and the DAA therapy.

4  | DISCUSSION

Most published data about safety of DAAs during pregnancy and 
lactation came from animal studies which may not be fully applicable 
in humans.7 Few data about safety of DAAs in humans during preg-
nancy indicated no major fetal outcomes.9

To date, two studies with a small number of patients showed 
no safety concerns for using sofosbuvir during pregnancy and high 
sustained virological response when using ledipasvir/sofosbuvir.6,10 
Although ribavirin is contraindicated during pregnancy based on an-
imal data showing teratogenic and/or embryocidal effects, none of 
these effects were reported among the studied cohort of five pa-
tients who received ribavirin in combination with SOF/DCV or par-
itaprevir/ritonavir/ombitasvir. Further human data from pregnancy 
registries and large HCV treatment cohorts in different parts of the 
world are required to monitor safety of DAAs.

Majority of the studied women conceded not being compliant to 
the hepatologist's advice for using two reliable methods of contra-
ception. About 62% of them did not use any contraception and the 
rest either used hormonal methods or a single barrier contraceptive. 
The relatively young age, absence of advanced liver disease in most 
of the studied patients, highly safe, effective and freely available 
DAAs treatment could explain their reluctance to comply with con-
traception advice. Additionally, non- compliance to contraception is 
not always because of female negligence. Some social constraints 
like husband attitude and request to avoid contraception may be 
an additive drive for non- adherence to contraception. The current 
results highlight the importance of enhanced counselling in female 
patients in childbearing age to use two effective contraceptive meth-
ods especially with ribavirin- containing regimens. In our study, nine 
patients insisted to complete the whole course of treatment with 
DAAs against medical advice to withhold therapy. This group could 
have been suffering from HCV stigma which might have affected 
their social and marital lives and required to achieve cure from HCV 
infection. HCV related stigma has been indicated to clearly affect 
young married persons in a recent study from Egypt.11

Only one infant was diagnosed with atrial septal defect after deliv-
ery, to a mother who did not attend the anatomy scan visit. It is to be 
noted that the prevalence of neonatal congenital heart disease in Egypt 
is around 5- 6/1000.12 None of the remaining infants born to mothers 
who continued follow- up, had any other congenital abnormalities diag-
nosed through anatomy scans or after delivery. Although only seven 
pregnant ladies had documented full- term deliveries after a complete 
course of DAAs (sofosbuvir plus daclatasvir for 12 wk), 37% of the 
patients had received at least 4 wk of DAAs during the first trimester 
of pregnancy. This short course of treatment is not enough to prove 
safety of DAAs in pregnant women, however, it can justify further re-
search. Most of the delivered infants in the current cohort (88%) were 
full- term suggesting no or low risk of preterm labour associated with 
the use of DAAs. The rate of preterm labour in our cohort (10%) is sim-
ilar to the rate reported in a systematic review by the World Health 
Organization (11.9% preterm labour in African pregnant ladies).13 The 
scheduled anatomy scan at 18- 20 wk of pregnancy did not reveal any 
fetal abnormalities in all screened pregnant women. The incidence of 
congenital malformation according to an Egyptian study was 20/1000.2

F I G U R E  1   Flowchart of the studied 
pregnant women. CS, cesarean section; 
DAAs, direct- acting antivirals; NVD, 
normal vaginal delivery
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In our study, there was no increased risk of postpartum maternal 
or fetal adverse events. Furthermore, there were no other adverse 
events or systemic affections reported indicating potential safety of 
DAAs in this special population of pregnant women.

To our knowledge, this is the first report for the accidental ex-
posure to sofosbuvir plus daclatasvir for 12 wk during the first tri-
mester of pregnancy with no reported serious adverse outcomes. 
Limitations of this study include a small number of enrolled patients 
and lack of anatomy scan data for majority of patients. This was 
partly because of geographical constraints preventing access to 
well- equipped obstetrics clinics and missing follow- up visits after 
delivery.

In conclusion, in the studied cohort of HCV- infected pregnant 
women, DAAs were potentially safe without major fetal anomalies 
or related adverse pregnancy outcomes. These data can inform pol-
icies and well- designed clinical trials in HCV- infected women in the 
second or third trimesters of pregnancy to prevent vertical transmis-
sion particularly in resource- limited settings.
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