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to encounter patients with
positive HCV blood-
screening results, they
should be prepared to
answer the following
inquiries: What is hepatitis
C? How is it diagnosed
and transmitted? What is
the natural history of the
infection? Is there a treat-
ment for it? How will HCV
infection affect pregnancy? 

This review addresses
those questions. 

What is hepatitis C?
Hepatitis C is a liver dis-

ease caused by the HCV,
an RNA virus of the
Flavivirus family, which includes the dengue
and yellow fever viruses. Worldwide,
approximately 170 million people are infect-
ed with HCV, with a prevalence ranging
from a low of 0.15% in Scandinavia to a high
of 38% in northern Egypt.6,7 In the United
States, 3.9 million people have been infect-
ed with HCV, with an overall prevalence of
1.8%.1 U.S. prevalence rates by gender and
age reveal that more males are infected than
females and that, in females, prevalence is
highest during the childbearing years, peak-
ing at age 35.

How is HCV infection diagnosed?
The initial screening test is an enzyme

T
he hepatitis C virus (HCV) was first
identified in 1989 as the cause of
non-A, non-B hepatitis infections.
Since its discovery, HCV has

become the most common chronic blood-
borne infection in the United States:
Approximately 2.7 to 3.5 million people
have chronic HCV infection,1,2 as compared
with 1.25 million people with chronic hepa-
titis B virus infection and 1 million with the
human immunodeficiency virus (HIV). In
addition, HCV infection is the leading cause
of chronic liver disease and the leading indi-
cation for liver transplantation in the United
States. Some call HCV infection “the silent
epidemic,” since 75% of people infected are
asymptomatic and chronic manifestations
don’t appear for 1 to 2 decades.

In 1998, the Centers for Disease Control
and Prevention (CDC) issued guidelines for
screening for HCV infection (Table 1).3 The
American College of Obstetricians and
Gynecologists (ACOG) advocates screening
for HCV infection at the annual exam if the
patient belongs to one of the CDC’s routine-
screening categories.4 Although ACOG has
not issued separate screening guidelines for
obstetric patients, some practitioners have
advocated screening based on risk factors,
as listed in the CDC’s routine-screening cat-
egories.5

Because Ob/Gyns are increasingly likely
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immunoassay (EIA) for the antibody to HCV.
Currently, a third-generation EIA is used,
with a sensitivity and specificity of 99% in
immunocompetent people. If the EIA is pos-
itive, the practitioner may proceed to a con-
firmatory recombinant immunoblot assay
(RIBA) in individuals with a low pretest
probability, or to direct measurement of
HCV RNA by reverse-transcription poly-
merase chain reaction (PCR) in individuals
with a high pretest probability. Figure 1
depicts the HCV testing algorithm recom-
mended by the CDC.

How is HCV transmitted?

HCV spreads primarily through blood or
fluids containing blood. Injection-drug use
accounts for 60% of infections;1 a person
who has used injection drugs for 5 years has
a 60% to 90% chance of becoming infected
with HCV. In fact, among injection-drug
users, HCV infection is 4 times more com-
mon than HIV infection.8 The transfusion of
blood or blood products accounts for anoth-
er 10% of HCV cases. However, the transfu-
sion-related risk has decreased markedly
since the introduction of HCV screening in

PEOPLE WHO SHOULD BE TESTED ROUTINELY

•Persons who have ever injected illegal drugs

•Persons with selected medical conditions, including:

persons who have ever undergone chronic hemodialysis

persons with evidence of liver disease, such as persistently abnormal ALT levels 

•Prior recipients of transfusions or organ transplants, including:

recipients of clotting factor concentrates produced before 1987

persons who received a transfusion of blood or blood components before July 1992 

persons who received an organ transplant before July 1992

persons who were notified that they received clotting factor concentrates, blood components, or 
organ transplants from a donor who later tested positive for HCV infection 

•Persons with a recognized exposure, including:

health-care, emergency medical, and public safety workers after sticks with needles or sharps or 
mucosal exposure to HCV-positive blood

children born to HCV-positive women

PEOPLE FOR WHOM ROUTINE TESTING IS OF UNCERTAIN NEED

•Recipients of transplanted tissue, e.g., corneal or musculoskeletal tissue, skin, ova, 
or sperm

•Users of intranasal cocaine or other noninjected illegal drugs 

•Persons with a history of tattooing or body piercing

•Persons with a history of multiple sex partners or sexually transmitted diseases 

•Long-term sex partners of HCV-positive persons 

PEOPLE FOR WHOM ROUTINE TESTING IS NOT RECOMMENDED*

•Health-care, emergency medical, and public safety workers

•Pregnant women

•Nonsexual household contacts of HCV-positive persons

•The general population

* Except in cases where risk factors are present

ALT=alanine aminotransferase; HCV=hepatitis C virus

Source: Centers for Disease Control and Prevention

Recommendations for hepatitis C virus screening
TABLE 1
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the blood banks in 1992. Figure 2 shows
additional sources of HCV infection.

Although sexual transmission of HCV
does occur, the virus is inefficiently spread
in this manner. Evidence for this route of
transmission has been accumulated from
case-control and partner studies. Case-con-
trol studies have reported an association
between HCV infection and exposure to a
sex partner with a history of hepatitis or
exposure to multiple sex partners.9,10 Cross-
sectional studies suggest that the probability
of HCV infection in the sexual partner of an
HCV-positive patient is 0% to 3% in northern
Europe or North America. Higher probabili-
ties are found in southern Europe and the
Far East.11 One prospective study showed
no cases of sexual transmission of HCV from
94 HCV-positive females to their male part-
ners.12 Another prospective study found a
low incidence—12 infections per 1,000 per-
son-years—among 449 sexual partners of
HCV-positive individuals.13

Since the risk of spreading HCV through
sexual contact is relatively low, individuals
in long-term, stable relationships with an
infected partner need not change their sex-
ual practices. However, they may
choose to use barrier methods to
lower the chance of transmission
even further. Individuals with
high-risk sexual practices, such
as having multiple sexual part-
ners, should definitely use barri-
er methods. 

What is the natural 
history of HCV infection?

HCV accounts for approximately 20% of
cases of acute hepatitis in the United
States.14 The incubation period is approxi-
mately 6 weeks. Children and adults who
acquire the infection usually are asympto-
matic or have nonspecific symptoms of
fatigue, malaise, anorexia, and weight loss.
Some patients may present with jaundice.

HCV infection testing algorithm
FIGURE 1

EIA for anti-HCV STOP

RIBA for anti-HCV PCR for HCV RNA

Additional laboratory 
evaluation

Medical
evaluationSTOP

Positive

Negative

Negative Indeterminate Positive
Positive

Positive PCR,
Abnormal ALT

Negative PCR,
Normal ALT

OR

Negative

ALT=alanine aminotransferase; EIA=enzyme immunoassay; PCR=polymerase chain reaction; RIBA=recombinant immunoblast assay

Source: Centers for Disease Control and Prevention

continued on page 35
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Serum aminotransferases can fluctuate dur-
ing acute infection, and normalization
occurs in 40% of individuals. However, this
normalization does not necessarily represent
a clearance of infection. Only 15% of
patients clear the virus; the rest develop
chronic infection. 

During chronic infection, most patients
are unaware that they are HCV-positive
because, as with acute infection, they are
asymptomatic or have mild, nonspecific
symptoms such as fatigue. Again, serum
aminotransferases typically fluctuate and are
normal 30% of the time. Clinical progression
to cirrhosis occurs in 20% of cases over a
span of about 20 years. Once cirrhosis
develops, the risk of decompensated cirrho-
sis or liver failure is about 3% to 4% per year.
The annual risk of primary hepatocellular
carcinoma in patients with cirrhosis is 1% to
4%. Data suggest that alcohol use is a pre-
dictive factor for progressive liver disease
and liver cancer. Figure 3 summarizes the
natural history of HCV infection.

Is there a treatment for hepatitis C?
Over the past decade, there have been

incremental improvements in hepatitis C
therapy. The original mainstay of treatment
was interferon alpha, with an initial
response rate of 50% and a sustained
response rate of only 10% to 15%.15-17 Later,
combination therapy with interferon alpha
and ribavirin raised the sustained response

rate to 40%.18,19 However, both these thera-
pies have substantial side effects and require
frequent dosing schedules.

In January 2001, a new therapy, pegylated
interferon alpha, was introduced. This mod-

Sources of infection for persons with hepatitis C
FIGURE 2

*Nosocomial, occupational, perinatal

Source: Centers for Disease Control and Prevention

Injection-drug use 60%

Other* 5%

Unknown 10%

Sexual 15%

Transfusion 10%
(before screening)

Key points

■ The hepatitis C virus (HCV) is the leading
cause of chronic liver disease and the leading
indication for liver transplantation in the
United States.

■ In the United States, 3.9 million people have
been infected with HCV, with an overall
prevalence of 1.8%. In females, prevalence is
highest during the childbearing years, peaking
at age 35.

■ Injection-drug use accounts for 60% of 
infections, while the transfusion of blood 
or blood products accounts for another 10%.

■ About 15% of people with acute HCV 
infection clear the virus; the rest develop
chronic infection.

■ During chronic infection, most patients are
asymptomatic or have mild, nonspecific symp-
toms such as fatigue.

■ Combination therapy with interferon alpha and
ribavirin elicits a sustained virologic response
rate of 40%, and newer therapy with pegylated
interferon alpha and ribavirin improves the
rate to 54%.

■ Perinatal transmission in women with chronic
HCV infection occurs at an average rate of 5%.
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Characteristics of hepatitis viral infection in the U.S. population 

Source/route Feces/Fecal-oral Blood and Blood and Blood and Feces/
of  t ransmiss ion blood-derived blood-derived blood-derived Fecal-oral

body fluids/ body fluids/ body fluids/
Percutaneous, Percutaneous, Percutaneous,
permucosal permucosal permucosal

No.  of  acute 125,000-200,000 140,000-320,000 35,000-180,000 6,000-13,000 Rare in the
in fect ions the United 
(per  year) States

No.  of  chron ic  0 1-1.25 million 3.5 million 70,000 0
in fect ions

Deaths f rom 0 5,000 8,000-10,000 1,000 NA
chron ic  l i ver
d isease 
(per  year)

Symptoms Fatigue, nausea, Same as Same as Similar to Similar to
pain near hepatitis A. hepatitis A. other types other types
liver or in However, almost However,most of viral of viral
upper-abdominal 50% of people people are hepatitis hepatitis
area, dark urine, infected with asymptomatic
light stools, hepatitis B are
fever, jaundice asymptomatic.

Prevent ion Good personal Pre- or Blood donor Pre- or Ensure safe
hygiene and post-exposure screening; post-exposure drinking
proper immunization risk behavior immunization water
sanitation. Also modification
pre- or post-
exposure
immunization

Comments Typically lasts — Originally Requires the Usually
about 3 weeks, defined hepatitis B virus associated
but may persist in the 1970s to exist* with fecally
for as long as non-A contaminated
as 6 months non-B hepatitis. drinking

Renamed water.
hepatitis C U.S. cases
in 1989. usually 

involve
a history
of travel
to areas
with endemic
hepatitis E
infection

*Hepatitis D infection can be acquired either as a co-infection with the hepatitis B virus or as a superinfection in persons with chronic hepatitis B infection.

Persons coinfected with the B and D viruses may have more severe acute disease and a higher risk of fulminant hepatitis (2% to 20%) compared with those

infected with hepatitis B alone. However, chronic hepatitis B infection appears to occur less frequently in persons coinfected with the B and D viruses. Chronic

hepatitis B carriers who acquire hepatitis D superinfection usually develop chronic hepatitis D infection. In long-term studies of chronic hepatitis B carriers with

hepatitis D superinfection, 70% to 80% have developed evidence of chronic liver diseases with cirrhosis compared with 15% to 30% of patients with chronic

hepatitis B infection alone.

Source: American Liver Foundation, Centers for Disease Control and Prevention

H E P A T I T I S H E P A T I T I S H E P A T I T I S H E P A T I T I S H E P A T I T I S

A B C D E
TABLE 2
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ified form of traditional interferon alpha has
fewer side effects and requires less frequent
dosing. In addition, initial studies showed
that it had a greater sustained-response rate
than traditional interferon alpha alone.20 The
Food and Drug Administration (FDA) recent-
ly approved it for the treatment of chronic
hepatitis not previously treated with stan-
dard interferon alpha. A recent trial showed
that the combination of pegylated interferon
alpha with ribavirin had a sustained virolog-
ic response rate of 54%.21 None of these
medications are approved for use in preg-
nancy or childhood. 

To prevent progressive liver disease,
patients chronically infected with HCV
should avoid alcohol and other hepatotoxins
and get vaccinated against hepatitis A and B.
To reduce the risk of transmission to others,
they should be advised not to donate blood
and tissues; not to share toothbrushes,
razors, or other personal-care items that may
have blood on them; and to cover cuts and
sores on the skin. 

How will hepatitis C 
affect my pregnancy?

Perinatal transmission occurs in women
with chronic HCV infection at an average
rate of 5%.22-24 Small studies suggest that the
level of HCV viremia may affect the risk of
viral transmission.22,25 However, in 2 large

studies, no significant
difference in HCV
viremia levels was found
between women who
transmitted the virus to
their children and
women who did not.23,24

Women co-infected with
HIV have 2 to 3 times the
rate of HCV transmission

compared with women infected only with
HCV.26,27 The natural history of HCV infec-
tion in children is not well understood, but
50% to 80% of HCV-positive children devel-
op chronic infection.28

Currently, no intervention is available to
decrease perinatal HCV transmission, al-
though an unclear association with mode of
delivery exists. One study of 441 mother-

infant pairs showed that elective cesarean
delivery may be associated with a lower
transmission risk.29 However, another study
of 370 mother-infant pairs found no differ-
ence in risk.24

The effect of pregnancy on the progres-
sion of hepatitis C infection also is unclear.
In studies of HCV-positive pregnant
women—as compared to HCV-positive non-
pregnant women—researchers reported a
decrease in serum alanine aminotransferase
(ALT) and an increase in HCV RNA during
pregnancy,30 as well as a deterioration of
hepatitis C disease after pregnancy, as con-
firmed by liver biopsy.31 In prospective

• Approximately 25% of people with chronic HCV
infection are asymptomatic with normal liver
function tests and benign histology.

• Only 10% of people recognize acute infection
when they acquire HCV. In the vast majority of
cases, the disease is subclinical.

• The “epidemic” of HCV infection represents
greater identification of chronic cases rather than
increasing numbers of new outbreaks.

• Most new cases of hepatitis C occur in young
adults, ages 25 to 40, who may not learn for
years or even decades that they 
are infected.

• African Americans are twice as likely as non-
Hispanic whites to be infected with HCV.
Hispanics, too, are more likely than non-Hispanic
whites to be infected.

• Infection with the human immunodeficiency virus
(HIV) appears to accelerate the course of HCV, 
as does co-infection with the hepatitis B virus. 

• Due to improvements in blood bank screening
and a decrease in the use of IV drugs, the num-
ber of new cases of HCV diagnosed in 1997 was
only about 37,000—an 80% decline. Nevertheless,
over the next 1 to 2 decades, the HCV mortality
rate is expected to double.

• Total expenditures for HCV therapy are thought
to range from $10,000 to $12,000 when the costs
of interferon, ribavirin, laboratory studies, and
office visits are taken into account.

Fast facts about HCV infection

Currently, no

intervention is

available to

decrease 

perinatal HCV

transmission.

• • •



cohort studies comparing infected and unin-
fected pregnant women, serum aminotrans-
ferases flared postpartum in one study32 but
remained normal in another.33

Not much is known regarding the effect
of chronic hepatitis C infection on pregnan-
cy outcome, although 1 case-control study
reported an association between hepatitis C

infection and cholestasis of pregnancy.34

Although HCV RNA has been detected in
colostrum,35 studies of breastfed infants with
HCV-positive mothers have found no cases
of transmission secondary to breastfeed-
ing.35,36 Thus, both the American Academy
of Pediatrics and ACOG conclude that
breastfeeding does not appreciably increase
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A new approach to HCV infection: 
stop the progression
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Acute infection with the hepatitis C 

virus (HCV) progresses to chronic

disease in 50% to 84% of cases.

Once HCV infection is chronic, combination

therapy with interferon alfa-2b and ribavirin

elicits a sustained virologic response in only

41% of cases. Even the latest therapy for

chronic HCV—a combination of pegylated

interferon alfa-2a or 2b and ribavirin—erad-

icates the virus in only 54% of

patients.1 For these reasons, a

team of researchers in Germany

explored the effectiveness of

treating HCV during the acute

phase of infection using high-

dose interferon alfa-2b to pre-

vent progression.2

Because the viral load of

patients with HCV infection starts to rise

within 24 hours after a single dose of inter-

feron alfa-2b, investigators used a daily dos-

ing regimen—rather than the standard thrice-

weekly therapy—for the first 4 weeks of

treatment. They then followed the standard

schedule for another 20 weeks, measuring

serum HCV RNA levels before, during, and

24 weeks after the termination of therapy.

All 44 patients in the study were given 5

million units of subcutaneous interferon alfa-

2b daily for 4 weeks, after which time they re-

ceived the same dosage 3 times a week.

Twenty-four weeks after the end of therapy, 43

patients (98%) had normal serum alanine

aminotransferase (ALT) and undetectable levels

of serum HCV RNA. Side effects caused 1

patient to stop treatment after 12 weeks.

Although the investigators concluded that

the treatment of acute HCV infection with

interferon alfa-2b prevents progression to

chronic disease, a number of issues remain

unresolved. The primary one is

whether all patients with acute dis-

ease should undergo treatment with a

costly therapy that can be hard to tol-

erate, when many of these patients

would recover without it. Further,

since pegylated interferon has

proven more effective than standard

interferon in treating chronic HCV, it

also may be more effective in treating acute

disease. (“Peginterferons,” as they are called,

can be administered weekly and elicit a

greater sustained virologic response.) Finally,

since acute infection is no longer common in

the United States—dropping from 250,000 to

500,000 cases annually in the 1980s to less

than 40,000 today—and since not all infections

are clinically acute, this approach has limited

applicability.3

These and other issues require further 

exploration.

—Katherine Chen, MD, MPH

‘Peginterferons’

elicit a greater

sustained 

virologic

response.

• • •
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the risk of transmission to the neonate and
should not be prohibited.37,38 However,
pending further studies, practitioners may
choose to advise against breastfeeding if
nipples are cracked and bleeding.

Conclusion
Chronic HCV infection can lead to serious

medical consequences, such as cirrhosis, liver
failure, hepatocellular cancer, and death.

Unfortunately, 75% of
individuals infected with
HCV are asymptomatic.
By the time symptoms do
occur, the disease often is
in its advanced stages.
Thus, both the CDC and
ACOG recommend that
Ob/Gyns screen women
in high-risk groups. The

early identification of chronic HCV infection
is important, as it enables women to take
advantage of increasingly effective treatments
and alerts them to the need for preconception
counseling. 

Although perinatal HCV transmission is a

known risk, we lack strategies to prevent it.
In addition, the effects of pregnancy on the
progression of chronic HCV infection, and
the effects of chronic HCV infection on
pregnancy outcome, are unknown.
However, the identification of HCV-positive
pregnant women will lead to screening of
their infants and earlier identification of
infected children. ■
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Natural history of HCV infection
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