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A B S T R A C T

Introduction: Hepatitis C virus (HCV) can be vertically transmitted from mother to fetus. We

evaluated knowledge about HCV vertical transmission in female blood donors who became

pregnant following detection of HCV in their donated blood.

Methods: This was a retrospective descriptive study of females seen at a single blood bank in

Sao Paulo, Brazil who were diagnosed with HCV infection in their donated blood. HCV-

infected donors who subsequently became pregnant were invited to participate through

letters or phone calls. Individuals who agreed to participate were interviewed by question-

naire to evaluate their knowledge on HCV vertical transmission.

Results: Among 282 HCV-positive female blood donors, 69 reported becoming pregnant after

their HCV diagnosis in donated blood. While 24 of these women were successful treated for

their infection prior to becoming pregnant, 45 (65.2%) were at risk for vertical HCV trans-

mission either because they had never been treated for HCV, were pregnant before treat-

ment or became pregnant after unsuccessful treatment. Of the 59 women who responded

to the question of whether they were informed about the risk of HCV vertical transmission,

58 (98.3%) reported never receiving this information either after obtaining their blood dona-

tion results or during their pregnancy.

Conclusion: The lack of knowledge of HCV-infected women on the possibility for mother-to-

child transmission of this virus highlights the critical need to improve communication

Keywords:

Hepatitis C virus

Pregnancy

Perinatal transmission

* Corresponding author.
E-mail address: ranesfilho@gmail.com (H. Ranes de Menezes Filho).

https://doi.org/10.1016/j.bjid.2022.102334
1413-8670/� 2022 Sociedade Brasileira de Infectologia. Published by Elsevier España, S.L.U. This is an open access article under the CC BY
license (http://creativecommons.org/licenses/by/4.0/)

braz j infect dis. 2022;26(1):102334

The Brazilian Journal of

INFECTIOUS DISEASES

www.el sev ier.com/locate/bj id

http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjid.2022.102334&domain=pdf
http://orcid.org/0000-0002-6751-7528
http://orcid.org/0000-0002-6751-7528
http://orcid.org/0000-0002-6751-7528
http://orcid.org/0000-0002-6751-7528
http://orcid.org/0000-0002-6751-7528
http://orcid.org/0000-0002-6751-7528
http://orcid.org/0000-0002-6751-7528
http://orcid.org/0000-0002-6751-7528
http://orcid.org/0000-0002-9937-3995
http://orcid.org/0000-0002-9937-3995
http://orcid.org/0000-0002-9937-3995
http://orcid.org/0000-0002-9937-3995
http://orcid.org/0000-0002-9937-3995
http://orcid.org/0000-0002-9937-3995
http://orcid.org/0000-0002-9937-3995
http://orcid.org/0000-0002-9937-3995
http://orcid.org/0000-0002-9937-3995
http://orcid.org/0000-0002-9937-3995
http://orcid.org/0000-0002-9937-3995
http://orcid.org/0000-0002-9937-3995
http://orcid.org/0000-0001-5655-8108
http://orcid.org/0000-0001-5655-8108
http://orcid.org/0000-0001-5655-8108
http://orcid.org/0000-0001-5655-8108
http://orcid.org/0000-0001-5655-8108
mailto:ranesfilho@gmail.com
https://doi.org/10.1016/j.bjid.2022.102334
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.bjid.2022.102334
http://www.elsevier.com/locate/bjid


about pregnancy-related risks between health professionals and HCV-infected women of

childbearing age.

� 2022 Sociedade Brasileira de Infectologia. Published by Elsevier España, S.L.U. This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

Introduction

HCV infection has a global incidence rate of 23.7 per 100,000

inhabitants, according to the World Health Organization

(WHO).1 Most HCV infections are contracted through direct

blood contact or by the use of blood-contaminated needles.

Vertical transmission of HCV from pregnant mother to her

fetus is also possible and is associated with alterations in fetal

development, premature delivery and spontaneous abortion,

in addition to other obstetric comorbidities.2−4 The rate of

HCV vertical transmission is reported to be 5.8% in children

born to women positive for HCV RNA and without co-infec-

tion with HIV, and 10.8% in HCV-HIV co-infected women.4,5 In

Brazil, the few studies on this subject have estimated a 0.9-

1.5% prevalence of HCV in pregnant women and an 0.2% rate

of vertical transmission.6,7

In contrast to hepatitis B or HIV infections, testing preg-

nant women for HCV is not always routine and typically may

be restricted to vulnerable populations such as intravenous

drug users, those with HIV infection, or if engaging in risky

sexual behaviors.8 In addition, many clinicians as well as the

general public may lack sufficient knowledge of HCV infection

and its consequences for pregnancy.

The aim of the present study was to assess the level of

knowledge regarding the possibility of HCV vertical transmis-

sion among women who were initially diagnosed with HCV

infection during blood donation at a blood bank and who sub-

sequently became pregnant.

Materials and methods

This is a descriptive, retrospective study conducted among a

cohort of female blood donors identified as being HCV-posi-

tive at the time of their donations at Fundaç~ao Pr�o Sangue/

Hemocentro of S~ao Paulo (FPS) from 1994-2012. Details of this

cohort have been described previously.9 Participants were

screened for HCV infection by enzyme-linked immunosor-

bent assay (ELISA) and RIBA HCV 3.0 strip immunoblot assay.

Infection was confirmed by real-time polymerase chain reac-

tion (PCR) (Abbott Molecular, Des Plaines, IL).10 This study was

approved in December 2011 by the Ethics Committee for

Research Project Analysis (Cappesq), protocol n. 8583. All sub-

jects provided informed written consent.

HCV-positive female blood donors identified in this cohort

who subsequently became pregnant were contacted through

letters, phone calls or emails. Women who agreed to partici-

pate were interviewed by questionnaire seeking the following

information: sociodemographic data, risk factors for HCV

transmission (previous drug use or blood transfusion) and

data related to awareness of HCV infection (access to labora-

tory tests and medical services, compliance with clinical

follow-up, and drug therapy). Specific questions related to

vertical transmission were also included: if their pregnancy

was before or after the diagnosis of HCV, number of pregnan-

cies, occurrence of HCV vertical transmission after blood

donation and whether HCV vertical transmission was dis-

cussed with blood bank personnel or with their obstetrician

after becoming pregnant.

Data were analyzed by the STATA program, version 14.0.

Initially, the Shapiro-Wilk test was performed to verify normal-

ity of quantitative variables.11 Following this, a descriptive

analysis was performed. Qualitative variables were described

as absolute and relative frequency while quantitative varia-

bles are presented as mean and standard deviation (SD).

Results

One-thousand and forty-eight HCV-positive female blood

donors were identified. Seven hundred and thirty-six (70.2%)

were not localized, 5 (0.5%) refused to participate in the study,

25 (2.4%) had died, and 282 (26.9%) women agreed to partici-

pate and answered the questionnaire.

Among the 282 women, 69 (24.5%) reported becoming

pregnant after their HCV diagnosis. The mean age of these 69

women was 47.5 years (SD: 11.3; 95% CI: 44.8-50.2) with a

median of 48 years (range 28 to 68) at the time of study partici-

pation. Table 1 presents the sociodemographic profile and

risk factors for HCV transmission for the study group. In

terms of race, the population was almost equally divided

between white (50.7%) and non-white (49.3), 39.1% had ≤

9 years of schooling, 44.9% completed 10 to 12 years, 13% had

more than 12 years, and 2.9% did not respond to this question.

Regarding exposure to HCV, 46.4% had a history of blood

transfusion while 4.3% and 1.3% of the women reported use

of injected or inhaled drugs, respectively. No risk factor for

exposure to HCV was identified by 36.2% of participants.

Table 1 – Characteristics of the study population (n = 69).

Variable No. positive (%)

Race

White 35 (50.7%)

Non-White 34 (49.3%)

Education (years)

≤ 9 27 (39.1%)

10-12 31 (44.9%)

>12 9 (13.0)

Unknown 2 (2.9%)

HCV exposure

Blood transfusion 32 (46.4%)

Intravenous drug usage 3 (4.3%)

Inhaled drug usage 9 (13.0%)

Unknown 25 (36.2%)

HCV: Hepatitis C virus

2 braz j infect dis. 2022;26(1):102334

http://creativecommons.org/licenses/by/4.0/


The timing of pregnancy in relation to HCV treatment is

shown in Table 2.

Twenty-seven (39.1%) of the women were never treated for

HCV infection, 13 (18.8%) became pregnant after successful

spontaneous HCV clearance, 10 (14.5%) became pregnant

before treatment for HCV, 8 (11.6%) became pregnant after

treatment but with an unsuccessful anti-HCV response and 4

(5.8%) became pregnant after curative HCV treatment. The

timing of pregnancy in relation to HCV treatment was not

reported by seven (10.1%) women.

Out of the 59 women who responded the question about

being informed of the risk of HCV vertical transmission dur-

ing pregnancy, 58 (98.3%) reported that they had never

received this information. The remaining 10 women could

not recall whether they had been told of this possibility.

Among the 45 women at risk for vertical transmission of HCV,

one (2.2%) reported that the newborn was HCV-positive after

delivery. The mother of this baby denied having been

informed about the risk of HCV vertical transmission. None of

the 24 babies born to women who successfully cleared their

HCV infection were vertically infected by HCV.

Discussion

Our study revealed that there was a glaring deficiency in con-

veying information about the possibility of HCV vertical

transmission, either at the time of their diagnosis or subse-

quently during pre-natal counseling, to women who tested

positive for this virus at a blood bank screening and who sub-

sequently became pregnant.

Mean age, ethnicity and educational level analyzed in this

study are consistent with the characteristics already

described in other series of chronic HCV-infected individuals

in Brazil.12,13 Also exposure factors for HCV transmission

reported among the infected women reflected the most prev-

alent factors reported to the Brazilian health system in the

analyzed period.13−15

The educational level of the study sample does not seem

to have influenced the observed results, as these patients

consisted of women with different levels of education. Also,

the average educational level of the population analyzed was

nine years of schooling, which reflects the average educa-

tional level of the Brazilian population at the time.16

Recommendations for HCV testing in pregnancy differ

among organizations. According to the American Centers for

Disease Control and Prevention, testing for HCV is recom-

mended for all pregnant women in every pregnancy including

women under the age of 18, except in places where the preva-

lence of HCV infection is less than 0.1%.17 In Brazil, the Minis-

try of Health recommends screening for HCV only in

situations with a high risk of transmission, such as in intrave-

nous drug users and recipients of blood transfusions.18 Con-

versely, the Brazilian Federation of Gynecology and Obstetrics

Association (Febrasgo) recommends that all pregnant women

should be screened for anti-HCV antibodies.19 Despite the

inconsistency that exists among organizations worldwide,

numerous studies have encouraged the implementation of

HCV screening during pregnancy to prevent long-term com-

plications.18−22.

With the recent availability of new highly effective drugs

to eliminate HCV, the identification and treatment of HCV-

infected women of childbearing age is a legitimate strategy

with the potential to eliminate HCV vertical transmission. In

addition, the possibility of universal HCV screening in preg-

nant women should be considered. When the mother is HCV-

positive she can be referred for treatment after delivery and

her newborn followed closely to rule out vertical

infection.8,17,23,24 The cost-benefit ratio of screening in these

cases needs to be assessed, keeping in mind the availability

of successful treatment to eliminate the virus. Ending the

chain of transmission is more advantageous than long-term

follow-up of infected children.17,23

Studies on HCV vertical transmission are still scarce, as

well as evaluations of knowledge of HCV and its consequen-

ces in both infected women and in the general population.

This gap in knowledge highlights the urgent need to intensify

public health policies to educate the public with the goal of

reducing the risk of infection and transmission.9,16 This

should not be neglected by health teams.25 The WHO has

adopted a global strategy to disseminate HCV-related infor-

mation. Dynamic approaches to conveying the risk of being

HCV-positive as a component of general health education

and geared toward specific vulnerable populations are being

generated.1

Limitations of our study should be acknowledged. The

small number of cases evaluated may have resulted in a

skewed analysis thus not representative of the overall women

population. A retrospective investigation based on interview-

ing the women, in some cases, years after the initial detection

of HCV in donated blood or during the pregnancy could have

compromised the accuracy of information recall in some

cases. Lastly, completion of the study 7-8 years ago may lead

one to question the relevance of the data to the present time.

However, there is no data to suggest that protocols have been

modified over the subsequent time period. We strongly sug-

gest that the study remains valid today and, most impor-

tantly, clearly highlights the need for a modified approach to

educate individuals to the consequences of infections diag-

nosed through blood donation.

Conclusions

The lack of information concerning the possibility of HCV ver-

tical transmission among female blood donors suggests that,

in addition to screening for HCV in this population, it is neces-

sary to improve communication between blood center

Table 2 – Pregnancy history of study population (n = 69).

Time of pregnancy in relation to HCV No. women (%)

No treatment for HCV 27 (39.1%)

After spontaneous elimination of HCV 13 (18.8%)

Before treatment for HCV 10 (14.5%)

After unsuccessful treatment 8 (11.6%)

Unknown 7 (10.1%)

After successful treatment 4 (5.8%)

HCV: Hepatitis C virus.
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professionals and women at reproductive age, emphasizing

the possibility of HCV transmission during gestation and the

and its adverse consequences.
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associados �a transmiss~ao vertical. Rev Soc Bras Med Trop.
2011;44:43–7.

7. Pinto CS, Martins RMB, de Andrade SMO, Stief ACF, de Oliveira
RD, de Castro ARCM. Hepatitis C virus infection among
pregnant women in Central-Western brazil, 2005-2007. Rev
Saude Publica. 2011;45:974–6.

8. Brasil MdS. Secretaria de Ciência, Tecnologia, Inovaç~ao e
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