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Abstract

Hepatitis C virus (HCV) infection is a major global
health issue. Infection by the HCV can cause acute
and chronic liver diseases and may lead to cirrhosis,
hepatocellular carcinoma or liver failure. The World
Health Organization estimates that approximately 3%
of the world population have been infected with HCV
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and the worldwide prevalence is between 1% and 8%
in pregnant women and between 0.05% and 5% in
children. Following the introduction of blood product
screening, vertical transmission becomes the leading
cause of childhood HCV infection. The prevalence of
pediatric HCV infection varies from 0.05% to 0.36% in
developed countries and between 1.8% and 5% in the
developing world. All children born to women with anti-
HCV antibodies should be checked for HCV infection.
Though universal screening is controversial, selective
antenatal HCV screening on high-risk populations is
highly recommended and should be tested probably.
Multiple risk factors were shown to increase the pos-
sibility of HCV vertical transmission, including coinfec-
tions with human immunodeficiency virus, intravenous
drug use and elevated maternal HCV viral load, while
breastfeeding and HCV genotypes have been studied
to have little impact. At present, no clinical intervention
has been clearly studied and proved to reduce the HCV
vertical transmission risk. Cesarean section should not
be recommended as a procedure to prevent vertical
transmission, however, breastfeeding is generally not
forbidden. The high prevalence of global HCV infection
necessitates renewed efforts in primary prevention, in-
cluding vaccine development, as well as new approach-
es to reduce the burden of chronic liver disease. Future
researches should focus on the interruption of vertical
transmission, developments of HCV vaccine and direct-
acting antivirals in infancy and early childhood.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Hepatitis C virus (HCV) infection is a major
global health issue. World Health Organization esti-
mates that the worldwide prevalence is 1%-8% in
pregnant women and 0.05%-5% in children. Vertical
transmission becomes the leading cause of childhood
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HCV infection. Current understanding of the epidemiol-
ogy of mother-to-child transmission of HCV is limited.
At present, no clinical intervention has been clearly
studied and proved to reduce the vertical transmission
risk. Though universal screening is controversial, selec-
tive antenatal HCV screening on high-risk populations
is highly recommended and should be tested probably.
This review provides the current knowledge and per-
spectives of HCV vertical transmission and summarizes
the updated follow up guidelines for clinical practice.
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GLOBAL EPIDEMIOLOGY OF HEPATITIS

C INFECTION

Hepeatitis C virus (HCV) infection is a major global health
issue''l. Infection by the HCV can cause acute and chron-
ic liver diseases and may lead to cirrhosis, hepatocellular
carcinoma or liver failure”. The World Health Organiza-
tion estimates that approximately 3% of the wotld popu-
lation have been infected with HCV"™. There are approxi-
mately 170 million HCV patients worldwide, and three to
four million cases are newly diagnosed every year™. Tt is
estimated that about 0.2% to 26% of the general popu-
lation in different countries are chronically infected by
HCV™, The prevalence of HCV infection in the United
States between 1999 and 2002 was found to be 1.6%". In
China, approximately 40 million people are infected with
HCV, and 50% to 85% of them may develop chronic
hepatitis; of these patients, 20% to 30% progress to liver
cirrhosis and/ot hepatocellular carcinoma'™”.

Before blood product screening for HCV was intro-
duced, transfusion represented an important route of
HCV transmission for infants and children". Following
the introduction of blood product screening, vertical trans-
mission becomes the leading cause of childhood HCV
infection and approximately 4000 new cases are diagnosed
each year in the United States"". Tt is estimated that the
prevalence varies from 0.05% to 0.36% in developed coun-
tries and 1.8% to 5% in the developing world>",

PREVALENCE OF HCV INFECTION IN
PREGNANT WOMEN

The worldwide prevalence of HCV infection is between
1% and 8% in pregnant women and between 0.05% and
5% in children"”. Antenatal HCV infection rates vary
worldwide, from 1% to 2.5% in the United States and
Europe to more than 10% in some sub-Saharan coun-
tries! 7. Studies have shown the prevalence to be as
high as 40% in some parts of Egypt“sl. According to the
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result of the maternal HCV screening project conducted
in Tottori Prefecture, Japan, the prevalent rate of HCV
cartier mothers who were both anti-HCV and HCV
RNA positive was 0.39%, while the rate of vertical trans-
mission was found to be 8%!"”. However, the above ma-
ternal HCV prevalent rates may be underestimated since
the current practice of HCV screening among high-risk
pregnant women might miss a large number of HCV-in-
fected patients, and besides there are no large scale HCV
serosurvey studies available at presentm.

In a recent study performed in Taiwan, a total of 7355
healthy asymptomatic pregnant women were screened
for anti-HCV during a 6-year study period, 44 (0.6%)
were found to be HCV-infected and 22 mothers were
enrolled™. Half of the anti-HCV positive mothers were
found to be positive for HCV RNA. All the mothers
were negative for anti-HIV, 9 had invasive obstetric pro-
cedures such as amniocentesis. Of the 22 mother and
baby pairs who were successfully followed up, two (9.1%0)
had eventually confirmed infected with HCV. Both of
them were born to mothers with high viral load (HCV
RNA > 10° copies/mL).

However, a methadone program in Australia showed
that more than 70% of the pregnant women in this
program are HCV positive, but less than 20% of their
offsprings are examined for HCV status™. As a result of
the lack of awatreness of HCV in this high-risk popula-
tion, many of these children are lost to follow-up and not
djagnosedlZB’m.

PATHOGENESIS OF HCV INFECTION

DURING PREGNANCY

The pathogenesis of HCV infection during pregnancy
remains poorly understood' . Recent studies have dem-
onstrated there is a decrease of levels of serum alanine
aminotransferase (ALT) during the second and third
trimesters of pregnancy. However, the HCV viral load in-
creases and reaches a peak during the third trimester” ",
Postpartum exacerbation of clinical HCV manifestations
wete found””. Conversely, seroconversion in pregnancy
has been demonstrated and pregnancy may improve the
natural course of HCV infection in some studies™”.

Besides, recent researches suggests that HCV infec-
tion during pregnancy may increase the risks for preterm
delivery, low Apgar scores, low birth weight, gestational
diabetes, congenital malformations and overall perinatal
mortality™". Other risk factors, such as limited prenatal
cate and intravenous drug use, are also found to be more
prevalent in HCV patients[sz] which could influence ma-
ternal and fetal morbidities and outcomes™. Conversely,
increased risks for these obstetric complications were not
shown in other studies”.

INCIDENCE OF VERTICAL
TRANSMISSION

As mentioned previously, vertical transmission becomes
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a leading cause of pediatric HCV infection after blood
product screening for hepatitis C was introduced, and it
is also the leading cause of pediatric chronic liver disease
in developed countries” . Although vertical transmission
leading to chronic infection is reported in 4%-8%, tran-
sient HCV perinatal infection also occurs, with an inci-
dence of about 14%-17%">". Incidence of HCV vertical
transmission has been documented to be 3%-10%!" ">
and are higher in infants born to mothers coinfected with
human immunodeficiency virus (HIV).

RISK FACTORS OF VERTICAL
TRANSMISSION

Multiple risk factors were studied to increase the risk of
HCV vertical transmission, including coinfections with
HIV, intravenous drug use, high maternal HCV viral load,
mode of delivery, preterm labor, prolonged rupture of
membranes and amniocentesis, while breastfeeding and
HCV genotypes have little impact on vertical transmis-
sion" """l However, most of the reports are still con-

troversial.

HIV

Multiple researches have demonstrated that HCV verti-
cal transmission rate increases 2-4-fold if coinfected with
HIV!"*** Vertical transmission in the group of infants
in which the mother was HIV coinfected antenatally was
5.9%, and thus supports the current recommendations
for cesarean delivery in HIV and HCV coinfected moth-
ers'”. It has been demonstrated that coinfections with
HCV and HIV during pregnancy increase the vertical
transmission odds by 90% according to a meta analysis
of 10 studies™.

Viral load
Another main risk factor identified for vertical transmis-
sion was maternal hepatitis C viremia. For mothers who
tested positive for HCV RNA, vertical transmission was
significantly higher at 7.1% when compared with 0%
transmission for those who tested HCV RNA negative
antenatally"”. This has been reported previously in the
literature and reflects that viremia holds a higher risk of
vertical transmission'***". Many studies have demonstrat-
ed that the risk of HCV vertical transmission increases
if the maternal serum HCV viral load is above 10° copies
HCV-RNA/mL, however thete are many uninfected in-
fants even though their mothers have a higher HCV viral
load™ ™. Since the maternal serum HCV-RNA viral load
may fluctuate during pregnancy, it is recommended to re-
peat the HCV-RNA load in the third trimester” .
Although there are a few reports of vertical transmis-
sion in which the mother did not have viremia detected
antenatally™, Maternal HCV RNA status can be of
benefit in the patients counseling, patients can be reas-
sured and advised that the risk of vertical transmission is
minimal if hepatitis C RNA is not detected antenatally.
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Mode of delivery
More controversial is the effect of mode of delivery on
vertical transmission. Whereas some studies have shown a
protective benefit from cesarean section (CS) delivery®™,
many have not”>*, Few studies in the past recommend
the use of elective CS to prevent the possible obstetric
risks in order to lower the incidence of HCV vertical
transmission””. Okamoto ez a/'” previously reported that
children born to mothers with high viral loads had a sig-
nificantly higher incidence of vertical transmission when
delivered transvaginally. However, other studies, including
a large-scale multicenter research project conducted in
Europe, have failed to show significant evidence to prove
its protective effect™"””". Some questioned the results
since probably because most of the studies did not ana-
lyze high viral loads incidence along with elective CS.
Several conditions must be elucidated before the
recommendation of elective cesarean section to prevent
HCV vertical transmission”™. Though studies show that
the HCV vertical transmission rate is low in the infants
born to mothers with high viral load™ however, tak-
ing into consideration the risks involved in CS and the
natural course of HCV in infants, most research studies
do not recommend elective CS for vertical transmission
prevention at present”™ !, Thus, the majority of the
published literature would suggest that mode of delivery
is not a key factor influencing HCV vertical transmission.
In 2008, the Japanese Society of Obstetrics and Gy-
necology’s guideline recommended informing high viral
loads women that the risk of vertical transmission might
be significantly reduced by elective CS"". However, emer-
gency CS should be considered separately from elective
CS because emergency CS may allow conditions such
as maternal blood contamination of the fetus and other
cornplications[5
recommended for HCV-positive women coinfected with
HIV as mentioned before!®’

8,62 .
| However, cesarean delivery has been

Breast-feeding

Breast-feeding does not increase the vertical transmission
rate”* . Avoidance of breast feeding is not an effec-
tive way for preventing HCV vertical transmission'™. It is
true that HCV RNA has been detected in breast milk and
colostrum'™ however breast-feeding does not shown to
be a route of maternal to infant transmission*"**, HCV
infected mothers ate encouraged to breast-feed if there
are no other contraindications, such as HIV co-infec-
tion”. The Centers for Disease Control and Prevention
(CDC) suggests mothers should interrupt breast-feeding
temporarily if there are bleeding or traumatized nipples,

which could increase infants’ HCV exposurem.

Premature rupture of the membranes
Premature rupture of the membranes is considered a risk
factor for HCV vertical transmission by exposing the fe-

tus to maternal HCV in the birth canal™®™*. The duration
of rupture has been found to be significantly longer in
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infected children®*"), These parameters are potentially
related to contamination of the fetus with infected ma-
ternal blood in the birth canal.

Other factors

Besides, the European Paediatric HCV Network de-
scribed the significance of infantile sex as a risk factor
for HCV vertical transmission, girls are twice as likely as
boys to be infected™, however, no significant difference
is found in other studyl46J. In addition, some experts rec-
ommend avoiding invasive procedures that promote fetal
exposure to maternal blood, such as fetal scalp monitor-
ingHS’()gJ. As described previously, other parameters, such
as birthweight, Apgar score, gestational age and bleed-
ing volume during delivery were not significant risks
for HCV vertical transmission****""". Besides, HCV
genotype was not associated with vertical transmission of
HCV™, Despite an increased understanding of the risk
factors involved, its transmission mechanisms and timing
are still unknown and recommendations regarding pre-
vention are limited""”".

NATURAL COURSE OF HCV-INFECTED
INFANTS

HCV infection may lead to chronic hepatitis, cirrhosis
and hepatocellular carcinoma in adult populations. How-
ever researches about the natural history of hepatitis C in
children is little. Studies showed that perinatally-acquired
HCV infection becomes chronic in approximately 80%
of cases™™. similar to that observed in adults'”, but
higher than that reported in children who were infected
through contaminated blood productsm. Most studies
show that HCV infected children are mostly asymptom-

. (75,79
579 Spontaneous clearance have reported rates rang-

atic
ing from 21% to 75%¢75508 The European Paediatric
HCV Network evaluated 266 children with vertically-
acquired HCV infection and found clearance occurred
in 21%-25%. Among cases of neonatal infection, 25%
demonstrated spontaneous clearance by 7.3 yearslsoj.

However it has not been studied clearly whether the
virus is completely eliminated, and there is possibility the
infants will become HCV-RNA positive again later in
their life. In a study performed in United Kingdom, the
overall rate of spontaneous viral clearance was 17.5%
with higher clearance (27%) in the transfusion group
compared to the vertically acquired group (9%). Most
children are asymptomatic with mildly abnormal hepatic
transaminases’ . An infected infant becomes HCV-RNA
positive between 0 and 3 mo after birth™. Fortunately
there is no case of fulminant hepatitis reported among
infected infants to date.

Long-term outcomes for young HCV infected chil-
dren in general are goodw”sj. Studies following patients
for 10 to 20 years after perinatal acquisition of HCV
show that 5% to 12% of them has significant fibrosis
and 5% has cirrhosis”*. No studies have yet studied the
incidence of cirrhosis and hepatocellular carcinoma in
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adults who acquired vertical HCV infection.

DIAGNOSIS OF PERINATAL
TRANSMISSION

A practical and widely acceptable recommendation by
most studies is to consider children born to anti-HCV
positive mothers infected with HCV when: (1) HCV
RNA is detected in at least two serum samples and at
least three months apart during the first year of life; and
(2) HCV antibody is positive after 18 mo of agem]. There
1s agreement on delaying PCR testing until 3 mo of age

and to repeat it, if positive, at 6 mo of age. Testing of

HCV antibody is of limited value before 18 mo of age
due to passive transfer of maternal antibodies™ ™"\

TREATMENT AND PREVENTION

Interferon and other treatments for women with high

viral load who are of child-bearing age are useful for de-
creasing HCV levels, both for women as carriers and to
decrease the risk of possible vertical transmission in fu-
ture deliveries’™. However, the available pharmacological
therapies are contraindicated in pregnancy: ribavirin for
its teratogenic effects and pegylated interferon alfa for its
possible effects on fetal growth[ssl. Thus, these treatments
of HCV are contraindicated during pregnancy and there
are no antiviral treatment recommendations for HCV-
infected women at present[sg]. Finally, whether CS is ef-
fective in preventing vertical transmission of HCV is still
unclear as stated previousl§f[42’60’90’9“.

Generally, children who are younger than 3 years
should not be treated, and treatment is not approved in
this age group. There are no published studies or reports
of treatment in children who are younger than 3 years”,
At present, treatment modalities that were initially re-
stricted to adult subjects are now recommended for the
treatment of HCV in children 3-17 years of age”"".
Treatment should consider several aspects including age,
severity of disease, its adverse effects and compliance to

treatment .

PRENATAL SCREENING

According to the recent recommendations published by
the American College of Obstetricians and Gynecolo-
gists and CDC, routine prenatal HCV screening is not
recommended in the general population”””
women with significant risk factors should be offered
screening. Generally, selective antenatal HCV screen-
ing is used on the basis of risk factors for exposure to
the virus, such as a history of intravenous drug abuse!"”.
However, there are currently no official recommenda-
tions addressing how often high-risk populations should
be tested probably due to a lack of available data®”,

In clinical practice, HCV screening in pregnancy has
proven difficult, and it is likely that most HCV infected
pregnant women are not identified””™. Forty to 70% of

. However,
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HCV-infected pregnant women do not initially report ma-
jor risk factors™"". In fact, a study in the United King-
dom showed that only one-third were identified through
selective antenatal screening, suggesting that there may be
many unidentified perinatally infected children in the ab-
sence of routine maternal antenatal screening[gﬂ. A recent
report by Delgado-Borrego e7 al"" estimated that about
85% to 95% of HCV-infected children in the United
States have not been identified. Given the inherent inad-
equacies of risk factor-based screening, researches have
investigated whether universal HCV screening in preg-
nant women would be a worthy approach.

In 2012, the CDC added recommendations for uni-
versal screening of all United States “baby boomers”
regardless of reported risk factors""”. This new recom-
mendation was prompted by a recognition of the increas-
ing rate of HCV complications in the United States and
the failure of risk factor-based screening to identify most
infected infants. Universal screening would ensure that in-
fants born to HCV-infected women ate propetly identified
and evaluated. However, when Plunkett and Grobman
modeled universal screening in a pregnant population with
1% HCV seroprevalence, they found that it was not cost-
effective, even when benefits of HCV diagnosis and treat-
ment were considered for both mothers and infants and
assuming that CS eliminated perinatal transmission!"”

Prenatal screening itself is expensive, even in devel-
oped countries. An effective screening strategy utilizes an
inexpensive and sensitive test to identify asymptomatic
individuals at risk of a disease that has reasonably high
prevalence, serious consequences if left untreated, and an

effective treatment available™' ™",

FOLLOW UP GUIDELINES

Chronic pediatric HCV infection is usually associated
with minimal or mild liver disease, however some cases

may progress to advanced liver damage™'"'"™, A broad
range of ALT levels have been observed during the first
year of life, with some infants exhibiting acute hepatitis
pictures and others showing normal or mild elevated lev-
cls31051071

In 2008, Shiraki ez a/” presented guidelines for doc-
tors in consulting and treating HCV-carrying pregnant
women and their infants basing on current knowledge of
vertical transmission. For those infants born to mother
who is positive for anti-HCV and negative for HCV-
RNA, an anti-HCV test should be performed later than
18 mo after birth to confirm that the infant is negative
for anti-HCV. If the infant is still anti-HCV positive, the
infant is considered to have been infected with HCV,
HCV-RNA viral load and ALT level should be exam-
ined to determine whether the infection is a past one or
whether it has continued up to the present time.

For those infants born to HCV-RNA-positive mother,
tests for AST and ALT levels and HCV-RNA load should
be performed 3 or 4 mo after birth. When HCV-RNA is
positive, tests for AST, ALT, HCV-RNA and anti-HCV
should be performed every 6 mo starting from the 6 mo
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of birth to determine the persistence of infection. If the
infant is negative for HCV-RNA 3 or 4 mo after birth, an
HCV-RNA test should be performed at the ages of 6 mo
and 12 mo to confirm the infant’s negativitypg].

CDC guidelines recommend testing for anti-HCV in
children born to HCV infected mothers after 12 mo of
age. However, if carlier testing is required, nucleic acid-
based testing for HCV RNA is recommended 1 to 2 mo
after birth™'", If positive for either anti-HCV or HCV
RNA, children should be evaluated for liver disease, and
those with persistently elevated ALT levels should be re-
ferred to a specialist for medical management[%’ms’mﬂ. To
further confirm HCV-RNA negativity, anti-HCV is tested
at 18 mo of age if possible, and follow-up tests are no
longer required when anti-HCV is also negative.

CONCLUSION

HCV infection affects a large number of women of

reproductive age worldwide, and vertical transmission
remains a serious public health problem. The high preva-
lence of global HCV infection necessitates renewed
efforts in primary prevention, including vaccine develop-
ment, as well as new approaches to reduce the burden of
chronic liver diseases.

Based on present knowledge of perinatal transmis-
sion of HCYV, all children born to women with anti-HCV
antibodies need to be tested for HCV infection. Though
universal screening is controversial, selective antenatal
HCYV screening on high-risk populations is highly recom-
mended and should be tested probably. At present, no
intervention has been cleatly demonstrated to reduce
the risk for HCV vertical transmission. Cesarean section
should not be recommended as a method to prevent
vertical transmission of HCV, however, breastfeeding is
generally not forbidden.

Awareness of HCV infection status in those high-
risk population is mandatory. Novel approaches need to
be considered to improve the knowledge of HCV trans-
mission and hopefully improve HCV-associated health
outcomes in high-risk populations. Future researches
should focus on the interruption of vertical transmission,
developments of HCV vaccine and direct-acting antivi-
rals in infancy and early childhood. To prepare a more
comprehensive and concrete standard for the prevention
of HCV vertical transmission, a large scale and long-term
follow-up study of children should be organized, as this
may establish the need for more aggtressive measures for
prevention and treatment. Eventually, we believe that the
number of new patients with HCV vertical transmission
can be further decreased in the future.

REFERENCES

1 Mohd Hanafiah K, Groeger ], Flaxman AD, Wiersma ST.
Global epidemiology of hepatitis C virus infection: new esti-
mates of age-specific antibody to HCV seroprevalence. Hepa-
tology 2013; 57: 1333-1342 [PMID: 23172780 DOI: 10.1002/
hep.26141]

Pereira LM, Martelli CM, Moreira RC, Merchan-Hamman

September 27, 2014 | Volume 6 | Issue 9 |



10

11

12

13

14

15

16

17

18

19

JRaishideng®

Yeung CY et a/. Vertical transmission of hepatitis C virus

E, Stein AT, Cardoso MR, Figueiredo GM, Montarroyos UR,
Braga C, Turchi MD, Coral G, Crespo D, Lima ML, Alencar
LC, Costa M, dos Santos AA, Ximenes RA. Prevalence and
risk factors of Hepatitis C virus infection in Brazil, 2005
through 2009: a cross-sectional study. BMC Infect Dis 2013;
13: 60 [PMID: 23374914 DOI: 10.1186/1471-2334-13-60]

Raja NS, Janjua KA. Epidemiology of hepatitis C virus in-
fection in Pakistan. | Microbiol Immunol Infect 2008; 41: 4-8
[PMID: 18327420]

Lo Re V, Kostman JR. Management of chronic hepatitis C.
Postgrad Med ] 2005; 81: 376-382 [PMID: 15937203]

Ray Kim W. Global epidemiology and burden of hepatitis C.
Microbes Infect 2002; 4: 1219-1225 [PMID: 12467763]

Te HS, Jensen DM. Epidemiology of hepatitis B and C virus-
es: a global overview. Clin Liver Dis 2010; 14: 1-21, vii [PMID:
20123436 DOI: 10.1016/j.c1d.2009.11.009]

Armstrong GL, Wasley A, Simard EP, McQuillan GM, Kuh-
nert WL, Alter MJ. The prevalence of hepatitis C virus infec-
tion in the United States, 1999 through 2002. Ann Intern Med
2006; 144: 705-714 [PMID: 16702586]

Li D, Long Y, Wang T, Xiao D, Zhang ], Guo Z, Wang B, Yan
Y. Epidemiology of hepatitis C virus infection in highly en-
demic HBV areas in China. PLoS One 2013; 8: e54815 [PMID:
23372775 DOI: 10.1371 /journal. pone.0054815]

McMenamin MB, Jackson AD, Lambert J, Hall W, Butler
K, Coulter-Smith S, McAuliffe FM. Obstetric management
of hepatitis C-positive mothers: analysis of vertical trans-
mission in 559 mother-infant pairs. Am | Obstet Gynecol
2008; 199: 315.e1-315.e5 [PMID: 18771997 DOI: 10.1016/
j-ajog.2008.05.021]

Cottrell EB, Chou R, Wasson N, Rahman B, Guise JM. Re-
ducing risk for mother-to-infant transmission of hepatitis
C virus: a systematic review for the U.S. Preventive Ser-
vices Task Force. Ann Intern Med 2013; 158: 109-113 [PMID:
23437438]

Klevens RM, Hu D], Jiles R, Holmberg SD. Evolving epide-
miology of hepatitis C virus in the United States. Clin Infect
Dis 2012; 55 Suppl 1: 53-S9 [PMID: 22715211 DOI: 10.1093/
cid/cis393]

Schwimmer JB, Balistreri WF. Transmission, natural history,
and treatment of hepatitis C virus infection in the pediatric
population. Semin Liver Dis 2000; 20: 37-46 [PMID: 10895430]

Jafri W, Jafri N, Yakoob ], Islam M, Tirmizi SF, Jafar T,
Akhtar S, Hamid S, Shah HA, Nizami SQ. Hepatitis B and
C: prevalence and risk factors associated with seropositivity
among children in Karachi, Pakistan. BMC Infect Dis 2006; 6:
101 [PMID: 16792819]

Le Campion A, Larouche A, Fauteux-Daniel S, Soudeyns
H. Pathogenesis of hepatitis C during pregnancy and child-
hood. Viruses 2012; 4: 3531-3550 [PMID: 23223189 DOI:
10.3390/v4123531]

World Health Organization. Global distribution of hepatitis
A, B, and C. Wkly Epidemiol Rec 2002; 77: 45-47

Boxall E, Skidmore S, Evans C, Nightingale S. The preva-
lence of hepatitis B and C in an antenatal population of vari-
ous ethnic origins. Epidemiol Infect 1994; 113: 523-528 [PMID:
7527780]

Goldberg D, McIntyre PG, Smith R, Appleyard K, Dunlop J,
Taylor A, Hutchinson S. Hepatitis C virus among high and
low risk pregnant women in Dundee: unlinked anonymous
testing. BJOG 2001; 108: 365-370 [PMID: 11305542]

Rao MR, Naficy AB, Darwish MA, Darwish NM, Schister-
man E, Clemens JD, Edelman R. Further evidence for as-
sociation of hepatitis C infection with parenteral schistoso-
miasis treatment in Egypt. BMC Infect Dis 2002; 2: 29 [PMID:
12464161]

Okamoto M, Nagata I, Murakami J, Kaji S, litsuka T, Hoshi-
ka 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

WJH | www.wjgnet.com

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

negative anti-NS4 antibody. | Infect Dis 2000; 182: 1511-1514
[PMID: 11023474]

Prasad MR, Honegger JR. Hepatitis C virus in pregnancy.
Am | Perinatol 2013; 30: 149-159 [PMID: 23389935 DOI:
10.1055/s-0033-1334459]

Chang ST, Yeung CY, Lee HC, Fang SB, Chen HW, Chan
WT, Chiang CB. Mother-to-child vertical transmission of
hepatitis C virus: a prospective study on risk factors and
clinical courses - preliminary report. Proceedings of 2009
Annual Meeting of Taiwan Pediatric Association, Taipei,
Taiwan

Liu AJ, An EI, Murray HG, Tetstall E, Leroi MJ, Nanan
RK. Screening for hepatitis C virus infection in methadone-
maintained mothers and their infants. Med | Aust 2009; 191:
535-538 [PMID: 19912084]

Hardikar W, Elliott EJ, Jones CA. The silent infection: should
we be testing for perinatal hepatitis C and, if so, how? Med |
Aust 2006; 184: 54-55 [PMID: 16411867]

Nightingale S, Stormon MO, Day AS, Webber MT, Ward
KA, O’Loughlin EV. Chronic hepatitis B and C infection in
children in New South Wales. Med | Aust 2009; 190: 670-673
[PMID: 19527200]

Conte D, Fraquelli M, Prati D, Colucci A, Minola E. Preva-
lence 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: 751-755 [PMID:
10706568]

Gervais A, Bacq Y, Bernuau ], Martinot M, Auperin A, Boyer
N, Kilani A, Erlinger S, Valla D, Marcellin P. Decrease in
serum ALT and increase in serum HCV RNA during preg-
nancy in women with chronic hepatitis C. ] Hepatol 2000; 32:
293-299 [PMID: 10707870]

Jabeen T, Cannon B, Hogan ], Crowley M, Devereux C, Fan-
ning L, Kenny-Walsh E, Shanahan F, Whelton MJ. Pregnancy
and pregnancy outcome in hepatitis C type 1b. QJM 2000; 93:
597-601 [PMID: 10984554]

Zambon MC, Lockwood DM. Hepatitis C seroconversion
in pregnancy. Br | Obstet Gynaecol 1994; 101: 722-724 [PMID:
7524645]

Reddick KL, Jhaveri R, Gandhi M, James AH, Swamy GK.
Pregnancy outcomes associated with viral hepatitis. | Viral
Hepat 2011; 18: 394-e398 [PMID: 21692952 DOI: 10.1111/
j.1365-2893.2011.01436.X]

Pergam SA, Wang CC, Gardella CM, Sandison TG, Phipps
WT, Hawes SE. Pregnancy complications associated with
hepatitis C: data from a 2003-2005 Washington state birth
cohort. Am ] Obstet Gynecol 2008; 199: 38.e1-38.e9 [PMID:
18486089 DOI: 10.1016/j.ajog.2008.03.052]

Buresi MC, Lee ], Gill S, Kong JM, Money DM, Yoshida EM.
The prevalence of gestational diabetes mellitus and glucose
abnormalities in pregnant women with hepatitis C virus
infection in British Columbia. | Obstet Gynaecol Can 2010; 32:
935-941 [PMID: 21176301]

Zeuzem S, Andreone P, Pol S, Lawitz E, Diago M, Roberts
S, Focaccia R, Younossi Z, Foster GR, Horban A, Ferenci
P, Nevens F, Miillhaupt B, Pockros P, Terg R, Shouval D,
van Hoek B, Weiland O, Van Heeswijk R, De Meyer S, Luo
D, Boogaerts G, Polo R, Picchio G, Beumont M. Telaprevir
for retreatment of HCV infection. N Engl | Med 2011; 364:
2417-2428 [PMID: 21696308 DOI: 10.1056/ NEJMo0a1013086]
Floreani A, Paternoster D, Zappala F, Cusinato R, Bombi
G, Grella P, Chiaramonte M. Hepatitis C virus infection in
pregnancy. Br | Obstet Gynaecol 1996; 103: 325-329 [PMID:
8605128]

Ruiz-Extremera A, Mufioz-Gamez JA, Abril-Molina A, Salm-
eron-Ruiz MA, Muiioz-de-Rueda P, Pavon-Castillero EJ,
Quiles-Pérez R, Carazo A, Gila A, Jimenez-Ruiz SM, Casado
J, Martin AB, Sanjuan-Nufiez L, Ocete-Hita E, Viota JL, Leon
J, Salmerén J. Variation of transaminases, HCV-RNA levels
and Th1/Th2 cytokine production during the post-partum

September 27, 2014 | Volume 6 | Issue 9 |



35

36

37

38

39

40

41

42

43

44

45

46

47

JRaishideng®

period in pregnant women with chronic hepatitis C. PLoS
One 2013; 8: €75613 [PMID: 24130726 DOI: 10.1371/journal.
pone.0075613]

Shebl FM, El-Kamary SS, Saleh DA, Abdel-Hamid M,
Mikhail N, Allam A, El-Arabi H, Elhenawy I, El-Kafrawy
S, El-Daly M, Selim S, El-Wahab AA, Mostafa M, Sharaf S,
Hashem M, Heyward S, Stine OC, Magder LS, Stoszek S,
Strickland GT. Prospective cohort study of mother-to-infant
infection and clearance of hepatitis C in rural Egyptian vil-
lages. ] Med Virol 2009; 81: 1024-1031 [PMID: 19382251 DOI:
10.1002/jmv.21480]

Ruiz-Extremera A, Mufnoz-Gamez JA, Salmerén-Ruiz MA,
de Rueda PM, Quiles-Pérez R, Gila-Medina A, Casado J,
Belén Martin A, Sanjuan-Nufiez L, Carazo A, Pavén EJ,
Ocete-Hita E, Leon J, Salmero6n J. Genetic variation in inter-
leukin 28B with respect to vertical transmission of hepatitis
C virus and spontaneous clearance in HCV-infected chil-
dren. Hepatology 2011; 53: 1830-1838 [PMID: 21413051 DOI:
10.1002/hep.24298]

Kanaan T, Liu A, Leroi M, Nanan R. A multicentre survey
of hepatitis C awareness in a high-risk population. | Paediatr
Child Health 2013; 49: 649-653 [PMID: 23742262 DOI: 10.1111/
jpc.12259]

Shiraki K, Ohto H, Inaba N, Fujisawa T, Tajiri H, Kanzaki
S, Matsui A, Morishima T, Goto K, Kimura A, Hino S.
Guidelines for care of pregnant women carrying hepatitis C
virus and their infants. Pediatr Int 2008; 50: 138-140 [PMID:
18279227 DOI: 10.1111/j.1442-200X.2007.02518.x]

Kumar RM, Shahul S. Role of breast-feeding in transmission
of hepatitis C virus to infants of HCV-infected mothers. |
Hepatol 1998; 29: 191-197 [PMID: 9722199]

Ruiz-Extremera A, Salmerén ], Torres C, De Rueda PM, Gi-
ménez F, Robles C, Miranda MT. Follow-up of transmission
of hepatitis C to babies of human immunodeficiency virus-
negative women: the role of breast-feeding in transmission.
Pediatr Infect Dis ] 2000; 19: 511-516 [PMID: 10877164]

Safir A, Levy A, Sikuler E, Sheiner E. Maternal hepatitis B virus
or hepatitis C virus carrier status as an independent risk factor
for adverse perinatal outcome. Liver Int 2010; 30: 765-770 [PMID:
20214739 DOI: 10.1111/§.1478-3231.2010.02218 x]
Mariné-Barjoan E, Berrébi A, Giordanengo V, Favre SF,
Haas H, Moreigne M, Izopet ], Tricoire ], Tran A, Pradier
C, Bongain A. HCV/HIV co-infection, HCV viral load and
mode of delivery: risk factors for mother-to-child transmis-
sion of hepatitis C virus? AIDS 2007; 21: 1811-1815 [PMID:
17690581]

Polis CB, Shah SN, Johnson KE, Gupta A. Impact of mater-
nal HIV coinfection on the vertical transmission of hepatitis
C virus: a meta-analysis. Clin Infect Dis 2007; 44: 1123-1131
[PMID: 17366462]

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: 229-234 [PMID: 12694118]

Mast EE, Hwang LY, Seto DS, Nolte FS, Nainan OV, Wurtzel
H, Alter MJ. Risk factors for perinatal transmission of hepa-
titis C virus (HCV) and the natural history of HCV infection
acquired in infancy. | Infect Dis 2005; 192: 1880-1889 [PMID:
16267758]

Hayashida A, Inaba N, Oshima K, Nishikawa M, Shoda
A, Hayashida S, Negishi M, Inaba F, Inaba M, Fukasawa I,
Watanabe H, Takamizawa H. Re-evaluation of the true rate
of hepatitis C virus mother-to-child transmission and its
novel risk factors based on our two prospective studies. |
Obstet Gynaecol Res 2007; 33: 417-422 [PMID: 17688606]

Ceci O, Margiotta M, Marello F, Francavilla R, Loizzi P,
Francavilla A, Mautone A, Impedovo L, lerardi E, Mastroi-
anni M, Bettocchi S, Selvaggi L. Vertical transmission of hep-
atitis C virus in a cohort of 2,447 HIV-seronegative pregnant
women: a 24-month prospective study. ] Pediatr Gastroenterol

WJH | www.wjgnet.com

649

Yeung CY et a/. Vertical transmission of hepatitis C virus

48

49

50

51

52

53

54

55

56

57

58

59

60

62

63

Nutr 2001; 33: 570-575 [PMID: 11740231]

Chamie G, Bonacini M, Bangsberg DR, Stapleton JT, Hall
C, Overton ET, Scherzer R, Tien PC. Factors associated with
seronegative chronic hepatitis C virus infection in HIV infec-
tion. Clin Infect Dis 2007; 44: 577-583 [PMID: 17243063]

Dore GJ, Kaldor JM, McCaughan GW. Systematic review of
role of polymerase chain reaction in defining infectiousness
among people infected with hepatitis C virus. BMJ 1997; 315:
333-337 [PMID: 9270453]

Pembrey L, Newell ML, Tovo PA. The management of
HCV infected pregnant women and their children European
paediatric HCV network. | Hepatol 2005; 43: 515-525 [PMID:
16144064]

Gibb DM, Goodall RL, Dunn DT, Healy M, Neave P, Caf-
ferkey M, Butler K. Mother-to-child transmission of hepatitis
C virus: evidence for preventable peripartum transmission.
Lancet 2000; 356: 904-907 [PMID: 11036896]

Paccagnini S, Principi N, Massironi E, Tanzi E, Romano L,
Muggiasca ML, Ragni MC, Salvaggio L. Perinatal transmis-
sion and manifestation of hepatitis C virus infection in a high
risk population. Pediatr Infect Dis | 1995; 14: 195-199 [PMID:
7761184]

Resti M, Azzari C, Mannelli F, Moriondo M, Novembre E,
de Martino M, Vierucci A. Mother to child transmission of
hepatitis C virus: prospective study of risk factors and tim-
ing of infection in children born to women seronegative for
HIV-1. Tuscany Study Group on Hepatitis C Virus Infection.
BM]J 1998; 317: 437-441 [PMID: 9703524]

Spencer JD, Latt N, Beeby PJ, Collins E, Saunders JB, Mc-
Caughan GW, Cossart YE. Transmission of hepatitis C virus
to infants of human immunodeficiency virus-negative intra-
venous drug-using mothers: rate of infection and assessment
of risk factors for transmission. | Viral Hepat 1997; 4: 395-409
[PMID: 9430360]

European Paediatric Hepatitis C Virus Network. Effects of
mode of delivery and infant feeding on the risk of mother-to-
child transmission of hepatitis C virus. European Paediatric
Hepatitis C Virus Network. BJOG 2001; 108: 371-377 [PMID:
11305543]

Lin HH, Kao JH, Hsu HY, Mizokami M, Hirano K, Chen
DS. Least microtransfusion from mother to fetus in elective
cesarean delivery. Obstet Gynecol 1996; 87: 244-248 [PMID:
8559532]

van Ham MA, van Dongen PW, Mulder ]J. Maternal conse-
quences of caesarean section. A retrospective study of intra-
operative and postoperative maternal complications of cae-
sarean section during a 10-year period. Eur ] Obstet Gynecol
Reprod Biol 1997; 74: 1-6 [PMID: 9243191]

Murakami J, Nagata I, litsuka T, Okamoto M, Kaji S, Ho-
shika T, Matsuda R, Kanzaki S, Shiraki K, Suyama A, Hino
S. Risk factors for mother-to-child transmission of hepatitis
C virus: Maternal high viral load and fetal exposure in the
birth canal. Hepatol Res 2012; 42: 648-657 [PMID: 22404371
DOI: 10.1111/j.1872-034X.2012.00968 ]

Tajiri H, Miyoshi Y, Funada S, Etani Y, Abe J, Onodera T,
Goto M, Funato M, Ida S, Noda C, Nakayama M, Okada
S. Prospective study of mother-to-infant transmission of
hepatitis C virus. Pediatr Infect Dis | 2001; 20: 10-14 [PMID:
11176560]

European Paediatric Hepatitis C Virus Network. A signifi-
cant sex--but not elective cesarean section--effect on mother-
to-child transmission of hepatitis C virus infection. | Infect
Dis 2005; 192: 1872-1879 [PMID: 16267757]

Japan Society of Obstetrics and Gynecology. Guideline
for Obstetrical Practice in Japan 2008. Available from: URL:
http:/ /www jsog.or.jp/activity/ pdf/FUJ-FULL.pdf
Kaneda T, Shiraki K, Hirano K, Nagata I. Detection of mater-
nofetal transfusion by placental alkaline phosphatase levels.
J Pediatr 1997; 130: 730-735 [PMID: 9152281]

Coll O, Fiore S, Floridia M, Giaquinto C, Grosch-Worner

September 27, 2014 | Volume 6 | Issue 9 |



64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

JRaishideng®

Yeung CY et a/. Vertical transmission of hepatitis C virus

I, Guiliano M, Lindgren S, Lyall H, Mandelbrot L, Newell
ML, Peckham C, Rudin C, Semprini AE, Taylor G, Thorne
C, Tovo PA. Pregnancy and HIV infection: A european con-
sensus on management. AIDS 2002; 16 Suppl 2: S1-18 [PMID:
12479261]

Kage M, Ogasawara S, Kosai K, Nakashima E, Shimamatsu
K, Kojiro M, Kimura A, Fujisawa T, Matsukuma Y, Ito Y,
Kondo S, Kawano K, Sata M. Hepatitis C virus RNA present
in saliva but absent in breast-milk of the hepatitis C car-
rier mother. | Gastroenterol Hepatol 1997; 12: 518-521 [PMID:
9257243]

Bhola K, McGuire W. Does avoidance of breast feeding
reduce mother-to-infant transmission of hepatitis C virus
infection? Arch Dis Child 2007; 92: 365-366 [PMID: 17376949]
Ogasawara S, Kage M, Kosai K, Shimamatsu K, Kojiro M.
Hepatitis C virus RNA in saliva and breastmilk of hepatitis
C carrier mothers. Lancet 1993; 341: 561 [PMID: 8094800]

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: 589-591 [PMID: 7535353]

Airoldi J, Berghella V. Hepatitis C and pregnancy. Obstet
Gynecol Surv 2006; 61: 666-672 [PMID: 16978426]

Hepatitis C virus infection. American Academy of Pediat-
rics. Committee on Infectious Diseases. Pediatrics 1998; 101:
481-485 [PMID: 9499195]

Workowski KA, Berman S. Sexually transmitted diseases
treatment guidelines, 2010. MMIWR Recomm Rep 2010; 59:
1-110 [PMID: 21160459]

Steininger C, Kundi M, Jatzko G, Kiss H, Lischka A, Holz-
mann H. Increased risk of mother-to-infant transmission of
hepatitis C virus by intrapartum infantile exposure to mater-
nal blood. ] Infect Dis 2003; 187: 345-351 [PMID: 12552417]
Dal Molin G, D’Agaro P, Ansaldi F, Ciana G, Fertz C,
Alberico S, Campello C. Mother-to-infant transmission of
hepatitis C virus: rate of infection and assessment of viral
load and IgM anti-HCV as risk factors. ] Med Virol 2002; 67:
137-142 [PMID: 11992574]

Indolfi G, Resti M. Perinatal transmission of hepatitis C vi-
rus infection. | Med Virol 2009; 81: 836-843 [PMID: 19319981
DOI: 10.1002/jmv.21437]

Ohto H, Terazawa S, Sasaki N, Sasaki N, Hino K, Ishiwata C,
Kako M, Ujiie N, Endo C, Matsui A. Transmission of hepa-
titis C virus from mothers to infants. The Vertical Transmis-
sion of Hepatitis C Virus Collaborative Study Group. N Engl
J Med 1994; 330: 744-750 [PMID: 8107740]

Resti M, Jara P, Hierro L, Azzari C, Giacchino R, Zuin G,
Zancan L, Pedditzi S, Bortolotti F. Clinical features and pro-
gression of perinatally acquired hepatitis C virus infection. |
Med Virol 2003; 70: 373-377 [PMID: 12766999]

Yeung LT, To T, King SM, Roberts EA. Spontaneous clear-
ance of childhood hepatitis C virus infection. | Viral Hepat
2007; 14: 797-805 [PMID: 17927616]

Alter HJ, Seeff LB. Recovery, persistence, and sequelae in
hepatitis C virus infection: a perspective on long-term out-
come. Semin Liver Dis 2000; 20: 17-35 [PMID: 10895429]

Vogt M, Lang T, Frosner G, Klingler C, Sendl AF, Zeller A,
Wiebecke B, Langer B, Meisner H, Hess J. Prevalence and clini-
cal outcome of hepatitis C infection in children who underwent
cardiac surgery before the implementation of blood-donor
screening. N Engl | Med 1999; 341: 866-870 [PMID: 10498458]
Guido M, Bortolotti F, Leandro G, Jara P, Hierro L, Larrauri
J, Barbera C, Giacchino R, Zancan L, Balli F, Crivellaro C,
Cristina E, Pucci A, Rugge M. Fibrosis in chronic hepatitis C
acquired in infancy: is it only a matter of time? Am | Gastro-
enterol 2003; 98: 660-663 [PMID: 12650803]

European Paediatric Hepatitis C Virus Network. Three
broad modalities in the natural history of vertically acquired
hepatitis C virus infection. Clin Infect Dis 2005; 41: 45-51
[PMID: 15937762]

WJH | www.wjgnet.com

81

82

83

84

85

86

87

88

89

90

91

92

93

94

Larghi A, Zuin M, Crosignani A, Ribero ML, Pipia C, Battez-
zati PM, Binelli G, Donato F, Zanetti AR, Podda M, Tagger A.
Outcome of an outbreak of acute hepatitis C among healthy
volunteers participating in pharmacokinetics studies. Hepa-
tology 2002; 36: 993-1000 [PMID: 12297849]

Abdel-Hady M, Bunn SK, Sira J, Brown RM, Brundler
MA, Davies P, Kelly DA. Chronic hepatitis C in children-
-review of natural history at a National Centre. | Viral
Hepat 2011; 18: e535-e540 [PMID: 21914074 DOI: 10.1111/
j.1365-2893.2011.01456.X]

Jhaveri R. Diagnosis and management of hepatitis C virus-
infected children. Pediatr Infect Dis | 2011; 30: 983-985 [PMID:
21997662 DOI: 10.1097 /INF.0b013e318236ac37]

Castellino S, Lensing S, Riely C, Rai SN, Davila R, Hayden
RT, Fleckenstein ], Levstik M, Taylor S, Dean PJ, Kippen-
brock S, Pope ], Carr ], Strickland DK, Hudson MM. The
epidemiology of chronic hepatitis C infection in survivors
of childhood cancer: an update of the St Jude Children’s Re-
search Hospital hepatitis C seropositive cohort. Blood 2004;
103: 2460-2466 [PMID: 14684419]

Bortolotti F, Verucchi G, Camma C, Cabibbo G, Zancan L,
Indolfi G, Giacchino R, Marcellini M, Marazzi MG, Barbera
C, Maggiore G, Vajro P, Bartolacci S, Balli F, Maccabruni
A, Guido M. Long-term course of chronic hepatitis C in
children: from viral clearance to end-stage liver disease.
Gastroenterology 2008; 134: 1900-1907 [PMID: 18439604 DOI:
10.1053/j.gastro.2008.02.082]

Mohan P, Colvin C, Glymph C, Chandra RR, Kleiner DE,
Patel KM, Luban NL, Alter HJ. Clinical spectrum and histo-
pathologic features of chronic hepatitis C infection in chil-
dren. ] Pediatr 2007; 150: 168-174, 174.e1 [PMID: 17236895]
Davison SM, Mieli-Vergani G, Sira J, Kelly DA. Perinatal
hepatitis C virus infection: diagnosis and management. Arch
Dis Child 2006; 91: 781-785 [PMID: 16923861]

Chutaputti A. Adverse effects and other safety aspects of the
hepatitis C antivirals. ] Gastroenterol Hepatol 2000; 15 Suppl:
E156-E163 [PMID: 10921400]

Valladares G, Chacaltana A, Sjogren MH. The management
of HCV-infected pregnant women. Ann Hepatol 2010; 9 Sup-
pl: 92-97 [PMID: 20714003]

Ghamar Chehreh ME, Tabatabaei SV, Khazanehdari S, Ala-
vian SM. Effect of cesarean section on the risk of perinatal
transmission of hepatitis C virus from HCV-RNA+/HIV-
mothers: a meta-analysis. Arch Gynecol Obstet 2011; 283:
255-260 [PMID: 20652289 DOI: 10.1007 /s00404-010-1588-9]
Arshad M, El-Kamary SS, Jhaveri R. Hepatitis C virus infec-
tion during pregnancy and the newborn period--are they
opportunities for treatment? | Viral Hepat 2011; 18: 229-236
[PMID: 21392169 DOI: 10.1111/}.1365-2893.2010.01413.x]
Mack CL, Gonzalez-Peralta RP, Gupta N, Leung D, Narke-
wicz MR, Roberts EA, Rosenthal P, Schwarz KB. NASP-
GHAN practice guidelines: Diagnosis and management of
hepatitis C infection in infants, children, and adolescents. |
Pediatr Gastroenterol Nutr 2012; 54: 838-855 [PMID: 22487950
DOI: 10.1097/ MPG.0b013e318258328d]

Wirth S, Ribes-Koninckx C, Calzado MA, Bortolotti F, Zan-
can L, Jara P, Shelton M, Kerkar N, Galoppo M, Pedreira A,
Rodriguez-Baez N, Ciocca M, Lachaux A, Lacaille F, Lang
T, Kullmer U, Huber WD, Gonzalez T, Pollack H, Alonso E,
Broue P, Ramakrishna J, Neigut D, Valle-Segarra AD, Hunt-
er B, Goodman Z, Xu CR, Zheng H, Noviello S, Sniukiene V,
Brass C, Albrecht JK. High sustained virologic response rates
in children with chronic hepatitis C receiving peginterferon
alfa-2b plus ribavirin. ]| Hepatol 2010; 52: 501-507 [PMID:
20189674 DOI: 10.1016/].jhep.2010.01.016]

Schwarz KB, Gonzalez-Peralta RP, Murray KF, Molleston JP,
Haber BA, Jonas MM, Rosenthal P, Mohan P, Balistreri WF,
Narkewicz MR, Smith L, Lobritto SJ, Rossi S, Valsamakis
A, Goodman Z, Robuck PR, Barton BA. The combination of
ribavirin and peginterferon is superior to peginterferon and

September 27, 2014 | Volume 6 | Issue 9 |



95

96

97

98

99

100

101

JBaishideng®

placebo for children and adolescents with chronic hepatitis C.
Gastroenterology 2011; 140: 450-458.e1 [PMID: 21036173 DOI:
10.1053 /j.gastro.2010.10.047]

American College of Obstetricians and Gynecologists.
ACOG Practice Bulletin No. 86: Viral hepatitis in pregnancy.
Obstet Gynecol 2007; 110: 941-956 [PMID: 17906043]
Recommendations for prevention and control of hepatitis
C virus (HCV) infection and HCV-related chronic disease.
Centers for Disease Control and Prevention. MMWR Recomm
Rep 1998; 47: 1-39 [PMID: 9790221]

Giles M, Hellard M, Sasadeusz J. Hepatitis C and pregnan-
cy: an update. Aust N Z | Obstet Gynaecol 2003; 43: 290-293
[PMID: 14714713]

Blasig A, Wagner EC, Pi D, Bigham M, Remple VP, Craib
K], Doyle P, Dobson S, Yoshida EM, Patrick D, Krajden M,
Money DM. Hepatitis C infection among pregnant women
in British Columbia: reported prevalence and critical ap-
praisal of current prenatal screening methods. Can | Public
Health 2011; 102: 98-102 [PMID: 21608379]

Pinto CS, Martins RM, Andrade SM, Stief AC, Oliveira RD,
Castro AR. Hepatitis C virus infection among pregnant
women in Central-Western Brazil, 2005-2007. Rev Saude Pu-
blica 2011; 45: 974-976 [PMID: 21829975]

Ward C, Tudor-Williams G, Cotzias T, Hargreaves S, Regan
L, Foster GR. Prevalence of hepatitis C among pregnant
women attending an inner London obstetric department: up-
take and acceptability of named antenatal testing. Gut 2000;
47: 277-280 [PMID: 10896922]

Delgado-Borrego A, Smith L, Jonas MM, Hall CA, Negre B,
Jordan SH, Ogrodowicz M, Raza R, Ludwig DA, Miller T,
Lipshultz SE, Gonzalez-Peralta R, Chung RT. Expected and
actual case ascertainment and treatment rates for children
infected with hepatitis C in Florida and the United States:

WJH | www.wjgnet.com

651

Yeung CY et a/. Vertical transmission of hepatitis C virus

102

103

104

105

106

107

108

109

epidemiologic evidence from statewide and nationwide
surveys. | Pediatr 2012; 161: 915-921 [PMID: 22765955 DOI:
10.1016/j.jpeds.2012.05.002]

Smith BD, Morgan RL, Beckett GA, Falck-Ytter Y, Holtzman
D, Teo CG, Jewett A, Baack B, Rein DB, Patel N, Alter M,
Yartel A, Ward JW. Recommendations for the identification
of chronic hepatitis C virus infection among persons born
during 1945-1965. MMWWR Recomm Rep 2012; 61: 1-32 [PMID:
22895429]

Plunkett BA, Grobman WA. Routine hepatitis C virus
screening in pregnancy: a cost-effectiveness analysis. Am |
Obstet Gynecol 2005; 192: 1153-1161 [PMID: 15846195]
Wilson JM, Jungner YG. Principles and practices of screen-
ing for disease. Bol Oficina Sanit Panam 1968; 65: 281-393
Jonas MM. Children with hepatitis C. Hepatology 2002; 36:
S5173-5178 [PMID: 12407591]

Palomba E, Manzini P, Flammengo P, Maderni P, Saracco G,
Tovo PA. Natural history of perinatal hepatitis C virus infec-
tion. Clin Infect Dis 1996; 23: 47-50 [PMID: 8816128]

Farci P, Quinti I, Farci S, Alter H]J, Strazzera R, Palomba E,
Coiana A, Cao D, Casadei AM, Ledda R, Iorio R, Vegnente A,
Diaz G, Tovo PA. Evolution of hepatitis C viral quasispecies
and hepatic injury in perinatally infected children followed
prospectively. Proc Natl Acad Sci USA 2006; 103: 8475-8480
[PMID: 16707577]

Albeldawi M, Ruiz-Rodriguez E, Carey WD. Hepatitis C vi-
rus: Prevention, screening, and interpretation of assays. Cleve
Clin ] Med 2010; 77: 616-626 [PMID: 20810872 DOI: 10.3949/
ccjm.77a.09162]

Ghany MG, Strader DB, Thomas DL, Seeff LB. Diagnosis,
management, and treatment of hepatitis C: an update. Hepa-
tology 2009; 49: 1335-1374 [PMID: 19330875 DOI: 10.1002/
hep.22759]

P- Reviewer: Borkakoti J, Gumerova A, Shehab H, Silva LD
S- Editor: Wen LL  L- Editor: A E- Editor: Wu HL

September 27, 2014 | Volume 6 | Issue 9 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

e

= | .
=] ;

© 2014 Baishideng Publishing Group Inc. All rights reserved.



	643
	Back Cover

