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Hepatitis C virus (HCV) is transmitted by percutaneous or permucosal exposure to infec-
tious blood or blood-derived body fluids. Based on the results of cohort and acute case
control studies, risk factors associated with acquiring HCV infection in the United States
have included transfusion of blood and blood products and transplantation of solid organs
from infected donors, injecting drug use, occupational exposure to blood (primarily con-
taminated needle sticks), birth to an infected mother, sex with an infected partner, and
multiple heterosexual partners. Nosocomial and iatrogenic transmission of HCV primarily
are recognized in the context of outbreaks, and primarily have resulted from unsafe injection
practices. Transmission from HCV-infected health care workers to patients is rare. Trans-
fusions and transplants have been virtually eliminated as sources for transmission, and most
(68%) newly acquired cases of hepatitis C are related to injecting drug use. The primary
prevention of illegal drug injecting will eliminate the greatest risk factor for HCV infection
in the United States. Other prevention strategies that need to be widely implemented include
risk reduction counseling and services and review and improvement of infection control
practices in all types of health care settings. Testing for HCV infection should be routinely
performed for persons at high risk for infection or who require postexposure management.
There are no recommendations for routine restriction of professional activities for HCV-
infected health care workers, and persons should not be excluded from work, school, play,
and child care or other settings on the basis of their HCV infection status. (HEPATOLOGY 2002;
36:S93-S98.)

To prevent the spread of hepatitis C virus (HCV),
prevention and counseling measures should be
appropriate to the presence and magnitude of

risk. Assessing risk is based on the epidemiologic charac-
teristics of HCV, including modes of transmission, which
persons are at increased risk or have a high prevalence of
infection, and the amount of disease or infection attrib-
utable to the risk. In 1998, the Centers for Disease Con-
trol and Prevention (CDC) convened a meeting of expert
consultants to review the available data and develop rec-
ommendations for the prevention and control of HCV
infection. These recommendations were published in Oc-
tober 1998.1 This review summarizes highlights of the

epidemiologic data used to support these recommenda-
tions and includes data that have become available since
that publication.

Risk Factors Associated With Acquiring
HCV Infection

The most reliable data on risk factors associated with
acquiring infection are obtained from cohort (prospec-
tive) studies and case control (retrospective) studies of
acute disease.2 In cohort studies of HCV infection, the
presence of exposure (e.g., blood transfusion) was deter-
mined in a defined population (e.g., hospitalized pa-
tients), and the population was followed to compare the
incidence of infection and disease in the exposed group
compared with the incidence in the nonexposed group. In
case control studies of acute hepatitis C, the population
sample was selected based on the presence or absence of
newly acquired, symptomatic disease, and the propor-
tions of cases with histories of various exposures (e.g.,
blood transfusion, injection drug use, number of sex part-
ners) during the 6 months before onset of disease were
compared with those of the controls. For these studies,
cases were identified from among persons seeking medical
care for acute viral hepatitis in public and private outpa-
tient and inpatient settings and the controls were selected
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to be representative of the populations from which the
cases were drawn.

Risk factors identified by these studies in the United
States included transfusion of blood and blood products
and transplantation of solid organs from infected donors,
injecting drug use, occupational exposure to blood (pri-
marily contaminated needle sticks), birth to an infected
mother, sex with an infected partner, and multiple het-
erosexual partners.3-10 Potential exposures that were eval-
uated in case control studies of acute disease and found
not be associated with acquiring hepatitis C included
medical, surgical, or dental procedures, tattooing, acu-
puncture, ear piercing, incarceration, military service, or
foreign travel.7,8 While recent histories of health care-
related procedures were commonly reported by both cases
and controls (about 30%), a recent history of potential
exposures such as tattooing was reported by less than 1%
of both cases and controls. Ongoing surveillance for cases
of acute hepatitis C indicate that this proportion has not
increased over time (CDC, unpublished data).1

One of the major limitations of cohort and case control
studies is their inability to detect associations with low-
frequency events,2 although such events can result in
transmission. For example, health care-related procedures
were not associated with acquiring hepatitis C when eval-
uated in case control studies. However, outbreaks of
HCV infection have been recognized in chronic hemodi-
alysis, hospital inpatient, and private practice settings
(CDC, unpublished data).11 These outbreaks were asso-
ciated with use of contaminated equipment and unsafe
injection practices, including reuse of disposable needles
and syringes and contamination of multiple-dose medi-
cation vials. Similarly, prospective studies of health care
workers after occupational exposures have identified
transmission only after contaminated needle sticks1,9; al-
though there have been case reports of HCV transmission
from blood splashes to the eye.12,13

Even more rarely, HCV-infected health care workers
have transmitted to patients. There have been 8 docu-
mented episodes reported worldwide, 2 of which oc-
curred in the United States.14-19 Of those for which the
mode of transmission was reported, none were associated
with the performance of exposure-prone invasive proce-
dures14,15,17-19; rather, most were the result of contamina-
tion of the patients’ narcotics used by the health care
worker for self-injection, including the 2 reported epi-
sodes in the United States.18,19 In addition, unlike the risk
for transmission of hepatitis B virus (HBV) from an in-
fected health care worker, the risk for transmission of
HCV was extremely low (averaging about 0.5%), even for
those episodes involving surgeons. Furthermore, 2 retro-
spective investigations of HCV-infected surgeons found

no evidence for transmission to their patients (CDC, un-
published data).20

Thus, health care-related HCV transmissions are rela-
tively rare events; therefore, studies of sporadic or back-
ground infections cannot demonstrate an epidemiologic
association with such exposures. Among those episodes
that have been recognized, patient-to-patient transmis-
sion has primarily been because of unsafe injection prac-
tices. Of the episodes linked to infected health care
workers, at least two thirds were not related to exposure-
prone invasive procedures, and half were related to the
infected health care worker’s substance abuse.

Cross-sectional or prevalence studies also have evalu-
ated a variety of known and potential risk factors for trans-
mission. In these studies, both the potential exposure and
the disease outcome were determined simultaneously.
Study populations included volunteer blood donors21,22;
highly selected patient groups identified in a gastroenter-
ology clinic,23 an orthopedic spinal clinic,24 a veterans
affairs hospital,25 and a sexually transmitted diseases
(STD) clinic (CDC, unpublished data); unselected
groups of college and university students; and a group of
juvenile detainees (CDC, unpublished data). All of these
studies identified injection drug use, and most identified
blood transfusion from unscreened donors, as associated
with HCV infection. In contrast, a history of intranasal
cocaine use was identified as a possible risk factor in only
121 of 6 studies in which it was evaluated, although about
10% of the populations studied admitted to a history of
this behavior. In addition, this behavior rarely has been
reported by cases with acute hepatitis C who denied in-
jection drug use (CDC, unpublished data).1

Tattooing was identified as a possible risk factor in 3 of
the studies of selected patient groups,23-25 but not in the
other 5 studies in which it was evaluated. In 2 of the
studies of clinic patients, the attributable fractions (i.e.,
the proportion of HCV infections estimated to be attrib-
utable to tattooing) were widely divergent and ranged
from less than 1% among the gastroenterology clinic pa-
tients23 to 40% among the orthopedic spinal clinic pa-
tients.24 There also was considerable inconsistency
between studies that evaluated body piercing, and most
did not distinguish ear piercing from piercing of other
body parts. In 1 study of volunteer blood donors, only ear
piercing among men was identified.21 In 2 studies in
which body piercing other than ears was reported by 20%
or more of the participants, there was no positive associ-
ation (CDC, unpublished data). None of the studies
identified acupuncture as a potential risk factor for hepa-
titis C.

Cross-sectional or prevalence studies can identify pos-
sible associations requiring further study; however, be-
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cause the temporal relationship between exposure and
infection usually is unknown, the results of these studies
cannot establish associations or causal relationships.2 Fur-
thermore, results from highly selected groups may not be
generalizable to other populations, substantial differences
in methodology lead to inconsistent results among stud-
ies, and results not replicated consistently cannot be in-
terpreted as associated with infection. Although the
potential exposures evaluated by these studies plausibly
could result in transmission of HCV, the frequency of
such transmission might be too low to detect, and there is
no consistent data indicating that they are risk factors for
acquiring HCV infection in the United States.

Thus, most HCV infections in the United States can
be accounted for by risk factors identified by cohort stud-
ies and case control studies of acute disease; these risk
factors all are associated with percutaneous or mucosal
exposures to blood or blood-derived body fluids. Cur-
rently, most newly acquired cases of hepatitis C (68%) are
associated with injection drug use, 18% occur among
persons with no other risk factor except exposure to an
infected sex partner or to multiple sex partners, 4% occur
in health care workers frequently exposed to blood, and all
together, nosocomial, iatrogenic, and perinatal exposures
account for about 1% (Fig. 1). In only 9% of cases is a
source not identified. The major difference between re-
cently acquired cases of hepatitis C and those acquired
before the 1990s is the relative contribution of blood
transfusion, a source that now is extremely rare.

Persons at Increased Risk for HCV
Infection

Identification of persons with chronic HCV infection
is a major focus of prevention programs.1 Testing should
be routinely offered to persons most likely to be infected

with HCV who might require medical management, and
testing should be accompanied by appropriate counseling
and medical follow-up. In addition, anyone who wishes
to know or is concerned regarding their HCV infection
status should be provided the opportunity for counseling,
testing, and appropriate follow-up. The determination of
which persons at risk to recommend for routine testing is
based on various considerations, including a known epi-
demiologic relationship between a risk factor and acquir-
ing HCV infection, the prevalence of the risk behavior or
characteristic in the population, the prevalence of infec-
tion among those with a risk behavior or characteristic,
and the need for persons with a recognized exposure to be
evaluated for infection.

The presence of a risk factor is not necessarily equiva-
lent to “increased risk.” For example, histories of injecting
drug use, multiple sex partners, or occupational exposures
to blood all are risk factors for HCV infection. However,
the prevalence of HCV infection among injecting drug
users is high (60% to 90%), whereas the prevalence
among STD clients is relatively low (5% overall and 2%
among those who reported never injecting illegal drugs),
as are the prevalences among surgeons, nurses, and emer-
gency responders (1% to 3%).1,26 Similarly, the preva-
lences among persons who have histories of snorting
cocaine, tattooing, or body piercing are also low (less than
1% among those who reported never injecting illegal
drugs) (CDC, unpublished data). In the general popula-
tion, the prevalence of HCV infection among adults 20 to
49 years old is 4.1% for males and 1.6% for females.27

Based on risk factors associated with HCV infection in
epidemiologic studies and a high prevalence of infection
among those with these risk factors, HCV testing is rou-
tinely recommended for persons who have injected illegal
drugs, received plasma-derived products known to trans-

Fig. 1. Sources of infection for
hepatitis C. (Data from the Centers
for Disease Control and Prevention,
Atlanta, GA.)

HEPATOLOGY, Vol. 36, No. 5, Suppl. 1, 2002 ALTER S95



mit HCV infection that were not treated to inactivate
viruses (manufactured before 1987), received blood trans-
fusions or solid organ transplants before July 1992, were
ever on chronic hemodialysis, or have evidence of liver
disease (e.g., persistently abnormal levels of alanine ami-
notransferase).1 Based on the need for postexposure man-
agement, HCV testing also is routinely recommended for
health care, emergency medical, and public safety workers
after needle stick or mucosal exposures to HCV-positive
blood and for children born to HCV-positive women.1

Postexposure Management
Individual institutions should establish policies and

procedures for HCV testing of persons after percutaneous
or permucosal exposures to blood, and should ensure that
all personnel are familiar with these policies and proce-
dures. Health care professionals who provide care to per-
sons exposed to HCV in the occupational setting should
be knowledgeable regarding the risk for HCV infection
and appropriate counseling, testing, and medical follow-
up.

Immune globulin and antiviral agents are not recom-
mended for postexposure prophylaxis of hepatitis C.1

When a needle stick, sharps, or mucosal exposure to blood
occurs, the source of the exposure should be tested for
antibody to HCV (anti-HCV), and all repeatedly reactive
results by enzyme immunoassay should be confirmed by
recombinant immunoblot testing for anti-HCV.1 There
are insufficient data to determine the need for follow-up
based solely on the results of testing for HCV RNA. If the
source is anti-HCV positive, the exposed person should
be tested for anti-HCV and alanine aminotransferase level
at baseline and follow-up (e.g., at 4 to 6 months). For
earlier diagnosis of HCV infection, testing for HCV RNA
may be performed at 4 to 6 weeks. There are no recom-
mendations for restriction of activities during the postex-
posure follow-up period.

Limited data indicate that antiviral therapy might be
beneficial when started early during the course of acute
hepatitis C, but no guidelines exist for administration of
therapy during the acute phase of infection. When HCV
infection is identified early, the individual should be re-
ferred for medical management to a specialist knowledge-
able in this area.1

Because of their recognized exposure, children born to
HCV-positive women also should be tested for HCV in-
fection.1 Immune globulin and antiviral agents are not
recommended for postexposure prophylaxis of infants
born to HCV-positive women. Testing of infants for anti-
HCV should be performed no sooner than 15 to 18
months of age, when passively transferred maternal anti-
HCV declines below detectable levels. For earlier diagno-

sis of HCV infection, testing for HCV RNA may be
performed at or after the infant’s first well child visit at age
1 to 2 months and should be repeated. Umbilical cord
blood should not be used for the diagnosis of perinatal
HCV infection because cord blood can be contaminated
by maternal blood. If positive for either anti-HCV or
HCV RNA, children should be evaluated for the presence
or development of liver disease, and those children with
persistently abnormal alanine aminotransferase levels
should be referred to a specialist for medical management.

Recommendations for HCV-Positive Persons
All HCV-positive persons should be referred for med-

ical evaluation and management. They should receive
hepatitis A vaccine, and if they are at risk for HBV infec-
tion, hepatitis B vaccine.1 No restrictions are routinely
recommended for HCV-positive health care workers
when there is no evidence of transmission.1 As recom-
mended for all health care workers, those who are HCV-
positive should follow strict aseptic technique and
standard precautions, including appropriate use of hand
washing, protective barriers, and care in the use and dis-
posal of needles and other sharp instruments. If transmis-
sion from an infected health care worker to patients is
suspected, local and state health departments should be
notified and an investigation conducted to determine if
such transmission occurred, the extent to which it oc-
curred, and the factors associated with transmission. The
individual circumstances surrounding such events will de-
termine the need for and extent of any limitations or
restrictions placed on the infected health care worker’s
practice.

Hepatitis C virus-positive persons should be advised to
not donate blood, body organs, other tissue, or semen.
They also should not share toothbrushes, razors, or other
personal care articles that might have blood on them.

Hepatitis C virus-positive persons with a long-term
steady partner do not need to change their sexual prac-
tices; however, they should discuss with their partner the
need for counseling and testing, and the couple should be
informed of available data on risk for sexual transmission
of HCV to assist them in making decisions about precau-
tions, including the low, but not absent, risk for transmis-
sion.1 Hepatitis C virus-positive persons do not need to
avoid pregnancy or breastfeeding, and determining the
need for cesarean delivery versus vaginal delivery should
not be made on the basis of HCV infection status.1

Hepatitis C virus is not spread by kissing, hugging,
sneezing, coughing, food or water, sharing eating utensils
or drinking glasses, or casual contact. Hepatitis C virus-
positive persons should not be excluded from work,
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school, play, child-care, or other settings on the basis of
their HCV infection status.1

Future Needs for Prevention of HCV
Transmission

Strategies for reducing or eliminating the potential risk
for HCV transmission from infected donors, including
screening and testing of donors and virus inactivation of
plasma-derived products, have been extremely successful.
However, strategies for reducing or eliminating the po-
tential risk for HCV transmission from high-risk behav-
iors, such as risk reduction counseling and services, need
to be more widely implemented.1

Health care professionals in all patient care settings
should routinely obtain a history that inquires about use
of illegal drugs and evidence of high-risk sexual practices,
such as multiple sex partners or history of STDs. Primary
prevention of illegal drug injecting will eliminate the
greatest risk factor for HCV infection in the United
States. Although consistent data are lacking regarding the
extent to which sexual activity contributes to HCV trans-
mission, persons having multiple sex partners are at risk of
STDs such as human immunodeficiency virus, HBV,
syphilis, gonorrhea, and chlamydia. Persons who inject
drugs or who are at risk for STDs should be counseled on
what they can do to minimize their risk of becoming
infected or of transmitting infection to others, including
the need for vaccination against hepatitis B.

Counseling of persons with potential or existing illegal
drug use or high-risk sexual practices should be conducted
in the setting in which the patient is identified. If coun-
seling services cannot be provided on site, patients should
be referred to a convenient community resource, or at a
minimum, provided easy-to-understand health education
material. Drug treatment and STD clinics, correctional
institutions, and human immunodeficiency virus coun-
seling and testing sites should integrate hepatitis preven-
tion activities (e.g., counseling and testing for HCV and
vaccination against hepatitis B) into their settings and
routinely provide information concerning the prevention
of HCV and HBV infection in their counseling messages.
Counseling regarding safer injection practices should in-
clude the importance of not sharing any drug injection
equipment. To further reduce the risk of HCV infection
among injection drug users, communities should con-
sider increasing access to sterile syringes and needles
through syringe and needle exchange programs and repeal
of restrictive paraphernalia laws and regulations.

Infection control practices in all types of health care
settings need to be reviewed and improved to prevent
nosocomial and iatrogenic transmission of HCV (and
other bloodborne pathogens). Practices in chronic hemo-

dialysis centers should be updated according to current
recommendations.11 Staff in all health care settings
should review their injection practices to ensure that dis-
posable injection equipment is not reused. To prevent
contamination of multiple dose medication vials, they
should be limited to a single patient or restricted to a clean
centralized preparation area.

Certain aspects of the epidemiology of hepatitis C still
are not clearly defined. The risk for transmitting HCV by
sexual activity, particularly between steady partners, re-
mains unknown. Specific procedures that might be mod-
ified to prevent perinatal transmission of HCV have not
been consistently identified. Because HCV transmission
by both sexual and perinatal routes occurs at a relatively
low frequency, studies large enough to answer these ques-
tions may not be possible. Future studies might consider
focusing on identification of more specific factors that
determine infectivity (e.g., characteristics of the virus,
phase of infection) to distinguish persons most likely to
transmit HCV, and improve our ability to counsel indi-
vidual patients.

Identification of HCV-infected persons also needs to
be improved. Also needed are better and more focused
messages that successfully reach those at high risk, im-
proved counseling and testing practices of health care pro-
fessionals, and integration of viral hepatitis prevention
services into high-risk settings. Finally, the information
provided about hepatitis C must be consistent and based
on reliable data.

References
1. Centers for Disease Control and Prevention. Recommendations for pre-

vention and control of hepatitis C virus (HCV) infection and HCV-related
chronic disease. MMWR Morbid Mortal Wkly Rep 1998;47:1-33.

2. Gordis L. Epidemiology (2nd ed). Philadelphia, PA: Saunders, 2000.
3. Alter HJ, Purcell RH, Shih JW, Melpolder JC, Houghton M, Choo Q-L,

Kuo G. Detection of antibody to hepatitis C virus in prospectively fol-
lowed transfusion recipients with acute and chronic non-A, non-B hepa-
titis. N Engl J Med 1989;321:1494-1500.

4. Aach RD, Stevens CE, Hollinger FB, Mosley JW, Peterson DA, Taylor PE,
Johnson RG, et al. Hepatitis C virus infection in post-transfusion hepatitis.
An analysis with first- and second-generation assays. N Engl J Med 1991;
325:1325-1329.

5. Makris BM, Garson JA, Ring CJA, Tuke PW, Tedder RS, Preston FE.
Hepatitis C viral RNA in clotting factor concentrates and the development
of hepatitis in recipients. Blood 1993;81:1898-1902.

6. Pereira BJG, Milford EL, Kirkman RL, Quan S, Sayre KR, Johnson PF,
Wilber JC, et al. Prevalence of hepatitis C virus RNA in organ donors
positive for hepatitis C antibody and in the recipients of their organs.
N Engl J Med 1992;327:910-915.

7. Alter MJ, Gerety RJ, Smallwood L, Sampliner RE, Tabor E, Deinhardt F,
Frosner G, et al. Sporadic non-A, non-B hepatitis: frequency and epide-
miology in an urban United States population. J Infect Dis 1982;145:886-
893.

8. Alter MJ, Coleman PJ, Alexander WJ, Kramer E, Miller JK, Mandel E,
Hadler SC, et al. Importance of heterosexual activity in the transmission of
hepatitis B and non-A, non-B hepatitis. JAMA 1989;262:1201-1205.

HEPATOLOGY, Vol. 36, No. 5, Suppl. 1, 2002 ALTER S97



9. Puro V, Petrosillo N, Ippolito G, for the Italian Study Group on Occupa-
tional Risk of HIV and Other Bloodborne Infections. Risk of hepatitis C
seroconversion after occupational exposures in health care workers. Am J
Infect Control 1995;23:273-277.

10. Yeung LT, King SM, Roberts EA. Mother-to-infant transmission of hep-
atitis C virus. HEPATOLOGY 2001;34:223-229.

11. Centers for Disease Control and Prevention. Recommendations for pre-
venting transmission of infections among chronic hemodialysis patients.
MMWR Morbid Mortal Wkly Rep 2001;50:1-43.

12. Sartori M, La Terra G, Aglietta M, Manzin A, Navino C, Verzetti G.
Transmission of hepatitis C via blood splash into conjunctiva [Letter].
Scand J Infect Dis 1993;25:270-271.

13. Ippolito G, Puro V, Petrosillo N, De Carli G, Micheloni G, Magliano E,
for the Coordinating Centre of the Italian Study on Occupational Risk of
HIV Infection. Simultaneous infection with HIV and hepatitis C virus
following occupational conjunctival blood exposure. JAMA 1998;280:28-29.

14. Esteban JI, Gomez J, Martell M, Cabot B, Quer J, Camps J, Gonzalez A, et
al. Transmission of hepatitis C virus by a cardiac surgeon. N Engl J Med
1996;334:555-560.

15. Bosch X. Hepatitis C outbreak astounds Spain. Lancet 1998;351:1415.
16. Duckworth GJ, Heptonstall J, Aitken C, for the Incident Control Team

and Others. Transmission of hepatitis C virus from a surgeon to a patient.
Commun Dis Public Health 1999:2:188-192.

17. Ross RS, Viazov S, Gross T, Hofmann F, Seipp HM, Roggendorf M.
Transmission of hepatitis C virus from a patient to an anesthesiology
assistant to five patients. N Engl J Med 2000;343:1851-1854.

18. Sehulster L, Taylor J, Hendricks K, VanEgdom M, Whiteley S, Manning
S. Hepatitis C outbreak linked to narcotic tampering in an ambulatory
surgical center. In: Abstracts of the 1997 Interscience Conference on An-
timicrobial Agents and Chemotherapy. Washington, D.C.: American So-
ciety for Microbiology Press, 1997;293.

19. Cody SH, Nainan OV, Garfein RS, Meyers H, Bell BP, Shapiro CN,
Meeks EL, et al. Hepatitis C virus transmission from an anesthesiologist to
a patient. Arch Intern Med 2002;162:345-350.

20. Ross RS, Viazov S, Thormählen M, Bartz L, Tamm J, Rautenberg P,
Roggendorf M, et al. Risk of hepatitis C virus transmission from an in-
fected gynecologist to patients. Arch Intern Med 2002;162:805-810.

21. Conry-Cantilena C, VanRaden M, Gibble J, Melpolder J, Shakil AO,
Viladomiu L, Cheung L, et al. Routes of infection, viremia, and liver
disease in blood donors found to have hepatitis C virus infection. N Engl
J Med 1996;334:1691-1696.

22. Murphy EL, Bryzman SM, Glynn SA, Ameti DI, Thomson RA, Willians
AE, Nass CC, et al. Risk factors for hepatitis C virus infection in United
States blood donors. HEPATOLOGY 2000;31:756-762.

23. Balasekaran R, Bulterys M, Jamal MM, Quinn PG, Johnston DE, Skipper
B, Chaturvedi S, et al. A case-control study of risk factors for sporadic
hepatitis C virus infection in the southwestern United States. Am J Gas-
troenterol 1999;94:1341-1346.

24. Haley RW, Fischer RP. Commercial tattooing as a potentially important
source of hepatitis C infection. Medicine 2001;80:134-151.

25. Briggs ME, Baker C, Hall R, Gaziano JM, Gagnon D, Bzowej N, Wright
TL. Prevalence and risk factors for hepatitis C virus infection at an urban
Veterans Administration medical center. HEPATOLOGY 2001;34:1200-
1205.

26. Centers for Disease Control and Prevention. Hepatitis C virus infection
among firefighters, emergency medical technicians, and paramedics—se-
lected locations, United States, 1991-2000. MMWR Morbid Mortal
Wkly Rep 2000;49:660-665.

27. Alter MJ, Kruszon-Moran D, Nainan OV, McQuillan GM, Gao F, Moyer
LA, Kaslow RA, et al. The prevalence of hepatitis C virus infection in the
United States, 1988 through 1994. N Engl J Med 1999;341:556-562.

S98 ALTER HEPATOLOGY, November 2002


