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Abstract. The aim of this study was to evaluate the prevalence of
Hepatitis C virus (HCV) infection among pregnant women and the
possibility of its transmission through the vertical route and through
breast-feeding. Blood samples were collected from 300 pregnant
women at the perinatal period and at delivery from the cord blood of
their newborns, and from other 300 randomly selected breast-fed
infants. Serum transaminases, anti-HCV Ab and HCV-RNA by PCR
for only those with positive anti- HCV Ab were investigated. Results
revealed that 9 (3%) mothers were positive for anti-HCV Ab and 8
(2.7%) were positive for HCV-RNA (viral load was below 5,000
copies/ml). However, only 5 newborns of HCV-RNA positive
mothers showed positive results in (1.6%) for anti- HCV Ab, while all
of them were negative by HCV-RNA. Meanwhile, all of the breast-fed
infants were negative for anti- HCV Ab. Thus, this study could not
reveal HCV transmission from mother to infant during the period of
observation, yet a vertical transmission of HCV Ab was noticed. It is
felt that it is not necessary to advise against breast-feeding prevention
by mothers with HCV infection as long as there is no nipple cracking
or bleeding.
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Introduction

Hepatitis C virus (HCV) infection is widely distributed throughout the
world. Its prevalence in Western European and North American
populations varies from 0.1-2%, increasing to 3% in some Mediterranean
countries and up to 6% in tropical areas. Chronic HCV infection is
especially prevalent in southern Italy, Spain, Central Europe, Japan and the
United States, whose carriers total almost 4 million, as well as in Egypt
where they represent about 20% of blood donors!'!. In a community-
based study involving 4,496 Saudi children aged from 1-10 years old, it
has been found that anti-HCV antibodies (anti-HCV Ab) positivity varied
from 0.0% in the Eastern province to 1.9% in the Southern province, with
an overall prevalence of 0.9% in the Kingdom without significant
difference in prevalence rates among males (0.9%) and females (0.8%)".
However, another study in Gizan showed anti-HCV Ab positivity had

increased with age, reaching 3.5% in people over 50-years of age™*!.

The mode of transmission of HCV infection is unknown in 40% of
infected patients''. Reports have indicated that approximately 45% of
HCV cases had no obvious risk factors, including parental exposure;
leaving unanswered question of virus transmission via - as yet -
unidentified routes of exposure, wherein several reports have implicated
other routes for HCV infection, such as vertical transmission[s'g], sexual
contact and breast-feeding!*'"!. Surveillance studies have established
that transfusion of contaminated blood has never accounted for more than
a minority of cases of HCV infection, and they have reported that
specific predictors of vertical HCV infection have not yet been
identified!"*"). The purpose of this work was to estimate the prevalence
of HCV infection and anti-HCV Ab in pregnant women, newborns, and
breast-fed infants in Jeddah, Saudi Arabia to recognize the prevalence of
vertical transmission of HCV infection and anti-HCV Ab and to report
any possibility of HCV transmission through breast-feeding.

Subjects and Methods

The study was carried out on 300 pregnant women who were seeking
medical advice in different maternity and children’s hospitals in Jeddah,
Saudi Arabia. Blood samples were collected from them at the perinatal
period and at delivery from the cord blood of their newborns and were
also collected from 300 randomly selected breast-fed infants, aged 10-12
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months (excluding those with a past history of surgery or blood
transfusion). Data were collected about age, residence, nationality, type
of delivery (vaginal or cesarean section), history of jaundice, diabetes,
surgical operations, blood transfusions, drug abuse, and history of breast-
feeding and of HCV infection. All blood samples were investigated for
serum transaminases!'”, and serum anti-HCV Ab by using third
generation Biomedical Products Co. enzyme immunoassay''” and serum
HCV-RNA by polymerase chain reaction (PCR) for only those proved to
have anti-HCV Ab by using AMPLICOR kit (Roche Diagnostics,
Branchburg, USA)!'%).

Results

Table 1 shows that the mothers’ mean age at the perinatal period was
20.20 £+ 4.11. The prevalence of anti-HCV Ab positive mothers was
9/300 (3.0%) and it was positive in 8/300 (2.7%) for HCV-RNA by PCR
with mild viral load (less than 5,000 copies/ml). Table 2 shows that all
newborns 8 (2.7%) of HCV-RNA positive mothers, were HCV-RNA
negative, while 5 (62.5%) of them were anti-HCV Ab positive. Table 3
shows that all breast-fed infants (300) were anti-HCV Ab negative, while
4/300 (1.3%) of their mothers were HCV-RNA positive.

Table 1. Demographic, medical, and laboratory characteristics of the studied mothers.

Characteristics Studied Mothers (n =300)
Demographical
Mean Age (X£S) 20.20+4.11
Residence
- Urban 270 (90.0%)
- Rural 30 (10.0%)
Nationality
- Saudis 255 (85.0%)
- Non-Saudis (mostly Egyptians) 45 (15.0%)
Medical
Jaundice 12 (4.0%)
Diabetes 30 (10.0%)
Surgical operations: 54 (18.0%)
Blood transfusion 1 (0.3%)
Laboratory
Abnormal transaminases 11 (3.7%)
Positive anti-HCV Ab (ELISA) 9 (3.0%)
Positive HCV-RNA (PCR)* 8(2.7%)

*All have low viral load (less than 5000 copies/ml).
All of the studied mothers had a negative history of drug abuse.
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Table 2. Delivery and laboratory characteristics of newborns to HCV-RNA positive mothers.

Characteristics Newborns to HCV-RNA +ve Mothers (n=8)

Type of Delivery

Vaginal 6 (75.0%)

Elective Cesarean Section 2 (25.0%)
Laboratory

Abnormal Transaminases 0( 0.0%)

Anti-HCV AD positive (ELISA) 5(62.5%)

HCV-RNA positive (PCR) 0( 0.0%)

None of the studied newborns had abnormal serum transaminases or were HCV-RNA positive.

Table 3. Demographic, medical, and laboratory characteristics of the studied infants.

Characteristics Studied Infants (n=300)
Demographical
Sex
Male 144 (48.0%)
Female 156 (52.0%)
Residence
Urban 260 (86.7%)
Rural 40 (13.3%)
Nationality
Saudi 270 (90.7%)
Non-Saudi 30 (10_0%)
Medical
HCYV infection of their mothers by history 4 (1.3%)
History of jaundice (physiological) 30 (10.0%)
Laboratory
Abnormal Transaminases 9 (3.0%)
Anti HCV Ab positive (ELISA)* 0(0.0 %)

*Anti-HCV Ab was not detected.

Discussion

Approximately 200 million people worldwide are chronically
infected with HCV!!). Chronic HCV infection may lead to liver cirrhosis
and hepatocellular carcinoma; thereby, it represents a global problem in
terms of both medical and socioeconomic aspects!'*'"!. In this study, the
prevalence rate of anti-HCV Ab (ELISA) and HCV-RNA (PCR) in
pregnant women was 9 (3.0%) of 300 and 8 (2.7%) of 300, respectively.
It has been found that the occurrence of anti-HCV Ab in Saudi pregnant
women in general ranged from 1% to 1.17%!"*"]. However, it was 0.8%



Hepatitis C Virus Infection in Pregnant Women... 55

in pregnant Mexican women®”. Other studies have reported that the

prevalence rate of anti-HCV Ab and HCV-RNA in pregnant Italian
women was 1.15% and 0.7%, respectively®'), while in Greece it was
1.95% and 0.87%, respectively®. The present study shows a higher
frequency rate than that of the other studies; a finding which may be
attributed to the fact that this study included pregnant women [45 (15%)
of 300] of other nationalities (mostly Egyptians) as shown in Table 1,
who are known to have a higher prevalence of HCV infection as reported
by Murray et al.””. They have recorded that almost 20% of Egyptian
blood donors were HCV positive, while Abdel-Hamid ef al.** has found
that the prevalence rate for anti-HCV Ab and HCV-RNA in pregnant
Egyptian women were 16% and 10.7%, respectively. In this study, no
obstetric complications were noticed in the pregnant women carrying
HCV-RNA or anti-HCV Ab. A similar finding was reported by other
authors who cited that HCV infection did not increase the risk of
obstetric complications and it did not influence the fetal-neonatal status
at delivery. Furthermore, these authors have found no significant
differences in birth weights, Apgar scores, or obstetric complications in
neonates of mothers with positive anti-HCV Ab or HCV-RNAP!#4,

Several studies have indicated HCV transmission from mother to
newborn at rates of 5 — 8.6%*\. In the present study, anti-HCV Ab was
detected in 5 (62.5%) of 8 newborns who were born to mothers having
HCV-RNA, with mild viral load (less than 5,000 copies/ml), yet all these
newborns were HCV-RNA negative (Table 2). In Mexico?”, anti-HCV
Ab was detected in 0.5% of newborns who were delivered to mothers
who had anti-HCV Ab. However, other authors® have found a very low
risk of HCV vertical transmission in infants born to HCV viraemic
mothers, and they added that the high maternal viral load (more than
5,000 copies/ml) was predictive in vertical transmission. Out of 8 HCV-
RNA positive pregnant women, 6 delivered vaginally; their newborns
showed 5 (75%) anti-HCV Ab positive, while the other 2 newborns
(25%) who were delivered by elective cesarean section were anti-HCV
Ab negative, yet all of them were HCV-RNA negative. Similar findings
were ascertained by other authors who agreed with the explanation of
Ranger-Rogez et al.*® who proved that the risk of vertical transmission
was elevated if the duration between membrane rupture and delivery was
long. Such duration is very short during elective cesarean section. Gibb
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et al”"" mentioned that in a study of 441 HCV infected pregnant women
in the United Kingdom, there were no cases of neonatal HCV infection
following elective cesarean delivery in 31 of the patients. Okamoto et
al™ reported that in 18 mothers with a high viral load, vaginal delivery
resulted in a vertical transmission rate of 44% while those that underwent
cesarean section did not transmit HCV to their neonates. In contrast,
other authors have found no evidence of a protective effect of cesarean
section and they have reported that HCV transmission was not influenced
by the mode of delivery!®".

This study has shown that all 300 breast-fed infants, aged 10-12
months were anti-HCV Ab negative. This means that infants who had
carried anti-HCV Ab had lost their anti-HCV Ab before the age of 10-12
months. Similar findings were obtained by other authors®** who proved
that anti-HCV Ab had disappeared between 2-7 months. However, in
Italy it had been demonstrated that infants born to HCV-RNA positive
mothers had lost their anti-HCV Ab after 12 months!*. History has
shown that of the anti-HCV Ab negative 300 infants, 4 of their mothers
(1.3%) were HCV-RNA positive, and all of them had breast-fed their
infants for at least 3 months. This suggests that breast-feeding may have
no role in the transmission of HCV infection to infants. Many studies,
such as those done by Zanetti ez al.'** have found no association between
breast-feeding, HCV-RNA positive mothers and HCV transmission to
their infants. In addition, in the year 2000, the American College of
Obstetricians and Gynecologists (ACOG) did not prohibit breast-feeding
to infants of HCV-RNA positive mothers™). On the contrary, other
studies have mentioned that breast-feeding could transmit HCV infection
and they have reported HCV-RNA in colostrum!''*". However, other
authors®**" have not advised breast-feeding of mothers having HCV-
RNA positive, but they have noticed that breast-feeding might transmit
HCV infection if the mother's nipples were cracked and bled.
Consequently, elective cesarean section of pregnant mothers who proved
to be HCV-RNA positive is recommended (to minimize the duration
elapsed between membrane rupture and delivery), and it is not necessary
to prohibit breast-feeding from mothers having HCV-RNA as long as
there is no nipple cracking or bleeding.



(14]

[15]

Hepatitis C Virus Infection in Pregnant Women... 57

References

Stevens CE, Taylor PE, Pindyck J, Choo QL, Bradley DW, Kuo G, Houghton M.
Epidemiology of hepatitis C virus. A preliminary study in volunteer blood donors. J4MA
1990; 263(1): 49-53.

Murray P, Rosenthal K, Pfaller M. Medical Microbiology. 5™ ed. Elsevier Mosby,
2005. 685-686.

Al-Faleh FZ, Ayoola EA, Al-Jeffry M, Al-Rashed R, Al-Mofarreh M, Arif M, Ramia
S, Al-Karawi M, Al-Shabrawy M. Prevalence of antibody to hepatitis C virus among
Saudi Arabian children: a community-based study. Hepatology 1991; 14(2): 215-218.
Al-Faleh FZ, Ramia S, Arif M, Ayoola EA, Al-Rashed RS, Al-Jeffry M, Hossain A,
El-Hazmi M. Profile of hepatitis C virus and the possible modes of transmission of the
virus in the Gizan area of Saudi Arabia: a community-based study. Ann Trop Med
Parasitol 1995; 89(4): 431-437.

Okamoto M, Nagata I, Murakami J, Kaji S, litsuka T, Hoshika T, Matsuda R,
Tazawa Y, Shiraki K, Hino S. Prospective reevaluation of risk factors in mother-to-
child transmission of hepatitis C virus: high virus load, vaginal delivery, and negative anti-
NS4 antibody. J Infect Dis 2000; 182(5): 1511-1514.

Conte D, Fraquelli M, Prati D, Colucci A, Minola E. Prevalence and clinical course of
chronic hepatitis C virus (HCV) infection and rate of HCV vertical transmission in a
cohort of 15,250 pregnant women. Hepatology 2000; 31(3): 751-755.

Syriopoulou V, Nikolopoulou G, Daikes GL, Theodoridou M, Pavlopoulou I,
Nicolaidou P, Manolaki N. Mother to child transmission of hepatitis C virus: rate of
infection and risk factors. Scand J Infect Dis 2005; 37(5): 350-353.

Mazza C, Ravaggi A, Rodella A, Padula D, Duse M, Lomini M, Puoti M, Rossini A,
Cariani E. Prospective study of mother-to-infant transmission of hepatitis C virus (HCV)
infection. Study Group for Vertical Transmission. J Med Virol 1998; 54(1): 12-9.
Erratum in: J Med Virol 1998; 55(4): 328.

Alter MJ, Hadler SC, Judson FN, Mares A, Alexander WJ, Hu PY, Miller JK,
Moyer LA, Fields HA, Bradley DW. Risk factors for acute non-A, non-B hepatitis in
the United States and association with hepatitis C virus infection. JAMA 1990; 264(17):
2231-2235.

Tor J, Llibre JM, Carbonell M, Muga R, Ribera A, Soriano V, Clotet B, Sabria M,
Foz M. Sexual transmission of hepatitis C virus and its relation with hepatitis B virus and
HIV. BMJ 1990; 301(6761): 1130-1133.

Lin HH, Kao JH, Hsu HY, Ni YH, Chang MH, Huang SC, Hwang LH, Chen PJ,
Chen DS. Absence of infection in breast-fed infants born to hepatitis C virus-infected
mothers. J Pediatr 1995;126(4): 589-591.

Delage G. Vertical transmission of the hepatitis C virus: Current knowledge and issues.
Pediatr Child Health 1997;2(3): 227-231.

Bosi I, Ancora G, Mantovani W, Miniero R, Verucchi G, Attard L, Venturi V, Papa
I, Sandri F, Dallacasa P, Salvioli GP. HLA DR13 and HCV vertical infection. Pediatr
Res 2002; 51(6): 746-749.

Burtis CA. and Ashwood ER Fundamentals of Clinical Chemistry, 5 ed. Philadelphia:
WB Saunders, 2001. 768-771.

Couroucé AM. Development of screening and confirmation tests for antibodies to
hepatitis C virus. Curr Stud Hematol Blood Transfus 1998; 62: 64-75.



[17]

(18]

(19]

(20]

A.A. Al-Ghamdi

Young KK, Resnick RM, Myers TW. Detection of hepatitis C virus RNA by a combined
reverse transcription-polymerase chain reaction assay. J Clin Microbiol 1993; 31(4):
882-886.

Shintani Y, Fujie H, Miyoshi H, Tsutsumi T, Tsukamoto K, Kimura S, Moriya, K,
Koike K. Hepatitis C virus infection and diabetes: direct involvement of the virus in the
development of insulin resistance. Gastroenterology 2004; 126(3): 840-848.

Saeed AA, Al-Admawi AM, Al-Rasheed A, Fairclough D, Bacchus R, Ring C, Garson
J. Hepatitis C virus infection in Egyptian volunteer blood donors in Riyadh. Lancet
1991; 338(8764): 459-460.

Fakunle YM, Al-Mofarreh M, El-Drees AZ, El-Karamany WM, Ezzat HO,
Ballesteros MN, Khawaji MZ. Prevalence of antibodies to hepatitis C virus in Saudi
patients with chronic liver disease. Ann Saudi Med J 1991; 11(5): 497-500.
Alvarez-Munoz MT, Vazquez-Rosales JG, Torres-Lopez FJ, Arredondo-Garcia JL,
Bustamante-Calvillo ME, Del Rey-Pineda G, Garduno-Espinosa J, Munoz-
Hernandez O. Infection of pregnant women with hepatitis B and C viruses, and risks for
vertical transmission. Arch Med Res 1997, 28(3): 415-419.

Paternoster DM, Santarossa C, Stella A, Parise A, Palu G. Pregnancy in women
infected with the hepatitis C virus. Acta Biomed Ateneo Parmense 2000; 71 (Suppl 1):
553.

Raptopoulou-Gigi M, Orphanou E, Lalla TH, Lita A, Garifallos A. Prevalence of
hepatitis C virus infection in a cohort of pregnant women in northern Greece and
transmission of HCV from mother to child. Eur J Epidemiol 2001; 17(3): 263-266.
Abdel-Hamid M, Abdel-Azimm A, Sawym A, Aboul-Magdm A. Study of vertical
transmission of HCV in Minia. Al-Azhar J Microbiol 1999; 46: 98-109.

Dinsmoor MJ. Hepatitis C in pregnancy. Curr Womens Health Rep 2001; 1(1): 27-30.
Ferrero S, Lungaro P, Bruzzone BM, Gotta C, Bentivoglio G, Ragni N. Prospective
study of mother-to-infant transmission of hepatitis C virus: a 10-year survey (1990-2000).
Acta Obstet Gynecol Scand 2003; 82(3): 229-234.

Ranger-Rogez S, Alain S, and Denis F. [Hepatitis viruses: mother to child transmission.]
Pathol Biol (Paris) 2002 Nov; 50(9): 568-75. French.

Gibb DM, Goodall RL, Dunn DT, Healy M, Neave P, Cafferkey M, Butler K.
Mother-to-child transmission of hepatitis C virus: evidence for preventable peripartum
transmission. Lancet 2000; 356(9233): 904-907.

Zanetti A, Tanzi E, Romano L, Zuin G, Minola E, Vecchil L, Principi, N. Prospective
study on mother-to-infant transmission of hepatitis C virus. Intervirology 1998; 41(4-5):
208-212.

[No authors listed]. The American College of Obstetricians & Gynecologists.
Breastfeeding, maternal and infant aspects. ACOG Educational Bulletin No. 258
Washington DC: ACOG. 2000.

Polywka S, Schroter M, Feucht HH, Zollner B, Laufs R. Low risk of vertical
transmission of hepatitis C virus by breast milk. Clin Infect Dis 1999; 29(5): 1327-1329.
Mast EE. Mother-to-infant hepatitis C virus transmission and breastfeeding. Adv Exp
Mol Biol 2005;554: 211-216



Hepatitis C Virus Infection in Pregnant Women...

gyl g Jol sadl (87 (gl (28l QL) (5 520

A0 gaall Ay yell ASLaally Bany ol Y

gaala)) taal &) 3
ball LS ¢ Lpuhall L5al) LS ad

L gecall du ol dSLaall — 50ns s jallase Lol deala

ClalVl Alay) daw djee Gandll 1 G 2paliiu)
AlSa) Ad yra g eyl 5 2l sall g Jad sl (8 7 a5 il (g2
VSR NI 5N A VS I RPN I P P e
il Gary JUlY 5 33Y I pludl (e Cliel) pen &
gomd dadl e dala Yoo e o Glie caa Baa
Too e Wsde Sy Nl e sV ) a5 8 caal sl
s Al sal s ol sall e DU el al o gaa
wie @iy z pusnil sbiaddl alually Al ey A
N Li elldy o(PCR) Juduid) el Jelss jlaal,
dsay oo il opud Ly el saliaall AladU dplagy)
a8 gl W ccilgall o Y 8 G paill Baliadd) alal)
o JH sl Jaall) PCRJlsals 7Y,V Zawis e 23
Oleny 0 el allsal Aaaillyy o(JlefAsns 0,0
2V, Ay g paill saliaal) alual) (b CLOlES) 8y g yudl
ool ob e qam syl 8 sabmal alaadl oda s
L) aas VoAl i lee cual ol sl 8 el o
shsall (U Q) e Al g gl Aad ) (5 gaall o B
Al sall Y saliaddl pluadU Ll ) JEy) g g )
dela) aam many ¥ 1A Lo gall daplal) dclial)l (e le gi iy

ed o R dialag aa g Y ad Ll o

59





