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Recommendations for Prevention and Control of Hepatitis C
Virus (HCV) Infection and HCV-Related Chronic Disease

The following article includes excerpts
from the MMWR article with the above title
(1998;47[No. RR-19]:1-38). The full article
contains patient education information not
included here. If you would like to receive a
copy of the entire MMWR article, you may
call the Office of Epidemiology at 804/786-
6261 or visit the Centers for Disease
Control and Prevention web site at http://
www.cdc.gov.

Introduction

Hepatitis C virus (HCV) infection is the
most common chronic bloodborne infection
in the United States. Centers for Disease Con-
trol and Prevention (CDC) staff estimate that
during the 1980s, an average of 230,000 new
infections occurred each year. Although since
1989 the annual number of new infections has
declined by >80% to 36,000
by 1996, an estimated 3.9
million (1.8%) Americans
have been infected with HCV.
Most of these persons are
chronically infected and
might not be aware of their
infection because they are not
clinically ill. Infected persons
serve as a source of transmis-
sion to others and are at risk
for chronic liver disease or
other HCV-related chronic
diseases during the first two
or more decades following
initial infection.

Chronic liver disease is the
tenth leading cause of death
among adults in the United
States, and accounts for ap-
proximately 25,000 deaths

annually, or approximately 1% of all deaths.
Population-based studies indicate that 40%
of chronic liver disease is HCV-related, re-
sulting in an estimated 8,000-10,000 deaths
each year. Current estimates of medical and
work-loss costs of HCV-related acute and
chronic liver disease are >$600 million annu-
ally, and HCV-associated end-stage liver dis-
ease is the most frequent indication for liver
transplantation among adults. Because most
HCV-infected persons are aged 30-49 years,
the number of deaths attributable to HCV-re-
lated chronic liver disease could increase sub-
stantially during the next 10-20 years as this
group of infected persons reaches ages at
which complications from chronic liver dis-
ease typically occur.

HCV is transmitted primarily through large
or repeated direct percutaneous exposures to
blood. In the United States, the relative im-

portance of the two most common exposures
associated with transmission of HCV, blood
transfusion and injecting-drug use, has
changed over time (Figure 1). Blood transfu-
sion, which accounted for a substantial pro-
portion of HCV infections acquired >10 years
ago, rarely accounts for recently acquired in-
fections. In contrast, injecting-drug use con-
sistently has accounted for a substantial pro-
portion of HCV infections and currently ac-
counts for 60% of HCV transmission in the
United States.

Reducing the burden of HCV infection and
HCV-related disease in the United States re-
quires implementation of primary prevention
activities to reduce the risk for contracting
HCV infection and secondary prevention ac-
tivities to reduce the risk for liver and other
chronic diseases in HCV-infected persons.
The recommendations contained in this re-
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Figure 1. Reported cases of acute hepatitis C by selected risk factors, United States, 1983-1996

*Data presented for non-A, non-B hepatitis.
Source: Centers for Disease Control and Prevention.

Transfusion

Injecting-drug use

Sexual exposure

Health-related work



2 October/November 1998

port were developed by reviewing cur-
rently available data and are based on
the opinions of experts. These recom-
mendations provide broad guidelines
for a) the prevention of transmission
of HCV; b) the identification, coun-
seling, and testing of persons at risk
for HCV infection; and c) the appro-
priate medical evaluation and manage-
ment of HCV-infected persons.

Epidemiology

Demographic Characteristics

HCV infection occurs among per-
sons of all ages, but the highest inci-
dence of acute hepatitis C is found
among persons aged 20-39 years, and
males predominate slightly. African
Americans and whites have similar in-
cidence of acute disease; persons of
Hispanic ethnicity have higher rates.
In the general population, the highest
prevalence rates of HCV infection are
found among persons aged 30-49 years
and among males. Unlike the racial/
ethnic pattern of acute disease, Afri-
can Americans have a substantially
higher prevalence of HCV infection
than do whites.

Transmission Modes

Most risk factors associated with transmis-
sion of HCV in the United States were identi-
fied in case-control studies conducted during
1978-1986. These risk factors included blood
transfusion, injecting-drug use, employment
in patient care or clinical laboratory work,
exposure to a sex partner or household mem-
ber who has had a history of hepatitis, expo-
sure to multiple sex partners, and low socio-
economic level.

Transfusions and Transplants. Currently,
HCV is rarely transmitted by blood transfu-
sion. During 1985-1990, cases of transfusion-
associated non-A, non-B hepatitis declined by
>50% because of screening policies that ex-
cluded donors with human immunodeficiency
virus (HIV) infection and donors with surro-
gate markers for non-A, non-B hepatitis. By
1990, risk for transfusion-associated HCV
infection was approximately 1.5% per recipi-
ent or approximately 0.02% per unit trans-
fused. During May 1990, routine testing of
donors for evidence of HCV infection was
initiated, and during July 1992, more sensi-
tive multiantigen testing was implemented,
reducing further the risk for infection to
0.001% per unit transfused.

Receipt of clotting factor concentrates pre-
pared from plasma pools posed a high risk
for HCV infection until effective procedures

to inactivate viruses, including HCV, were
introduced during 1985 (Factor VIII) and
1987 (Factor IX). Persons with hemophilia
who were treated with products before inac-
tivation of those products have prevalence
rates of HCV infection as high as 90% (Table
1). Although plasma derivatives (e.g., albu-
min and immune globulin [IG] for intramus-
cular [IM] administration) have not been as-
sociated with transmission of HCV infection
in the United States, intravenous (IV) IG that
was not virally inactivated was the source of
one outbreak of hepatitis C during 1993-1994.
Since December 1994, all IG products, IV and
IM, commercially available in the United
States must undergo an inactivation procedure
or be negative for HCV RNA (ribonucleic
acid) before release.

Transplantation of organs (e.g., heart, kid-
ney, or liver) from infectious donors to the
organ recipient also carried a high risk for
transmitting HCV infection before donor
screening. Limited studies of recipients of
transplanted tissue have implicated transmis-
sion of HCV only from nonirradiated bone
tissue of unscreened donors. As with blood-
donor screening, use of anti-HCV-negative
organ and tissue donors has virtually elimi-
nated risks for HCV transmission from trans-
plantation.

Injecting and Other Illegal Drug Use.
Although the number of cases of acute hepa-
titis C among injecting-drug users has declined
dramatically since 1989, both incidence and
prevalence of HCV infection remain high in
this group. Injecting-drug use currently ac-
counts for most HCV transmission in the
United States, and has accounted for a sub-
stantial proportion of HCV infections during
past decades. Many persons with chronic
HCV infection might have acquired their in-
fection 20-30 years ago as a result of limited
or occasional illegal drug injecting. Injecting-
drug use leads to HCV transmission in a man-
ner similar to that for other bloodborne patho-
gens (i.e., through transfer of HCV-infected
blood by sharing syringes and needles either
directly or through contamination of drug
preparation equipment). However, HCV in-
fection is acquired more rapidly after initia-
tion of injecting than other viral infections (i.e.,
hepatitis B virus [HBV] and HIV), and rates
of HCV infection among young injecting-drug
users are four times higher than rates of HIV
infection. After 5 years of injecting, as many
as 90% of users are infected with HCV. More
rapid acquisition of HCV infection compared
with other viral infections among injecting-
drug users is likely caused by high prevalence

Table 1. Estimated average prevalence of hepatitis C virus (HCV) infection in the United
States by various characteristics and estimated prevalence of persons with these
characteristics in the population

Characteristic

HCV-infection
prevalence

Prevalence of
persons with

characteristic, %
% (range, %)

Persons with hemophilia treated with products made before 1987 87 (74-90) <0.01

Injecting-drug users
   current
   history of prior use

79
No Data

(72-86) 0.5
5

Persons with abnormal alanine aminotransferase levels 15 (10-18) 5

Chronic hemodialysis patients 10 (0-64) 0.1

Persons with multiple sex partners (lifetime)
   >50
   10-49
   2-9

9
3
2

(6-16)
(3-4)
(1-2)

4
22
52

Persons reporting a history of sexually transmitted diseases 6 (1-10) 17

Persons receiving blood transfusions before 1990 6 (5-9) 6

Infants born to infected mothers 5 (0-25) 0.1

Men who have sex with men 4 (2-18) 5

General population 1.8 (1.5-2.3) NA*

Health-care workers 1 (1-2) 9

Pregnant women 1  -- 1.5

Military personnel 0.3 (0.2-0.4) 0.5

Volunteer blood donors 0.16  -- 5

*Not applicable.
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of chronic HCV infection
among injecting-drug us-
ers, which results in a
greater likelihood of expo-
sure to an HCV-infected
person.

Nosocomial and Occu-
pational Exposures.
Nosocomial transmission
of HCV is possible if in-
fection-control techniques
or disinfection procedures
are inadequate and con-
taminated equipment is
shared among patients. Al-
though reports from other
countries do document
nosocomial HCV trans-
mission, such transmission
rarely has been reported in the United States,
other than in chronic hemodialysis settings.
Prevalence of antibody to HCV (anti-HCV)
positivity among chronic hemodialysis pa-
tients averages 10%, with some centers re-
porting rates >60%. Both incidence and preva-
lence studies have documented an association
between anti-HCV positivity and increasing
years on dialysis, independent of blood trans-
fusion. These studies, as well as investigations
of dialysis-associated outbreaks of hepatitis
C, indicate that HCV transmission might oc-
cur among patients in a hemodialysis center
because of incorrect implementation of infec-
tion-control practices, particularly sharing of
medication vials and supplies.

Health-care, emergency medical (e.g.,
emergency medical technicians and paramed-
ics), and public safety workers (e.g., fire-ser-
vice, law-enforcement, and correctional facil-
ity personnel) who have exposure to blood in
the workplace are at risk for being infected
with bloodborne pathogens. However, preva-
lence of HCV infection among health-care
workers, including orthopedic, general, and
oral surgeons, is no greater than the general
population, averaging 1%-2%, and is 10 times
lower than that for HBV infection. In a single
study that evaluated risk factors for infection,
a history of unintentional needle-stick injury
was the only occupational risk factor inde-
pendently associated with HCV infection.

The average incidence of anti-HCV sero-
conversion after unintentional needle sticks
or sharps exposures from an HCV-positive
source is 1.8% (range: 0%-7%), with one
study reporting that transmission occurred
only from hollow-bore needles compared with
other sharps. A study from Japan reported an
incidence of HCV infection of 10% based on
detection of HCV RNA by reverse tran-
scriptase polymerase chain reaction (RT-
PCR). Although no incidence studies have
documented transmission associated with

mucous membrane or nonintact skin expo-
sures, transmission of HCV from blood
splashes to the conjunctiva have been de-
scribed.

The risk for HCV transmission from an
infected health-care worker to patients ap-
pears to be very low. One published report
exists of such transmission during perfor-
mance of exposure-prone invasive proce-
dures. That report, from Spain, described
HCV transmission from a cardiothoracic sur-
geon to five patients, but did not identify fac-
tors that might have contributed to transmis-
sion. Although factors (e.g., virus titer) might
be related to transmission of HCV, no meth-

ods exist currently that can reli-
ably determine infectivity, nor do
data exist to determine threshold
concentration of virus required for
transmission.

Percutaneous Exposures in
Other Settings. In other countries,
HCV infection has been associ-
ated with folk medicine practices,
tattooing, body piercing, and com-
mercial barbering. However, in
the United States, case-control
studies have reported no associa-
tion between HCV infection and
these types of exposures. In addi-
tion, of patients with acute hepa-
titis C who were identified in
CDC’s sentinel counties viral
hepatitis surveillance system dur-

ing the past 15 years and who denied a history
of injecting-drug use, only 1% reported a his-
tory of tattooing or ear piercing, and none re-
ported a history of acupuncture. Among in-
jecting-drug users, frequency of tattooing and
ear piercing also was uncommon.

Although any percutaneous exposure has
the potential for transferring infectious blood
and potentially transmitting bloodborne patho-
gens, no data exist in the United States indi-
cating that persons with exposures to tattoo-
ing and body piercing alone are at increased
risk for HCV infection. Further studies are
needed to determine if these types of expo-
sures and settings in which they occur (e.g.,

Reporting Hepatitis C in Virginia

Cases of acute hepatitis C should be reported to the local health de-
partment by physicians and persons in charge of medical facilities. The
health department applies the following CDC criteria to determine whether
the reported case meets the surveillance definition for acute illness.

Clinical case definition: an acute illness with a) discrete onset of symp-
toms and b) jaundice or elevated serum aminotransferase levels

Laboratory criteria:
1. Serum aminotransferases (ALT, AST) >2.5 times the upper limit of

normal, and
2. IgM anti-HAV negative, and
3. IgM anti-HBc negative (if  done) or HbsAg negative, and
4. Anti-HCV positive, verified by a supplemental test

Comments:
1. Persons who have chronic hepatitis or persons identified as anti-HCV

positive should not be reported as having acute viral hepatitis unless they
have evidence of an acute illness compatible with viral hepatitis.

2. Available serologic tests for anti-HCV do not distinguish between
acute and chronic infection.  Thus, other causes of acute hepatitis should
be excluded for anti-HCV positive patients who have an acute illness com-
patible with viral hepatitis.
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We are currently seeking to fill the position of Public Health
District Director  to manage two adjacent health districts
with approximately 200 employees and combined budgets
totaling $6.3 million. The Pittsylvania/Danville Health
District has a population of 110,000.  Southside Health
District is comprised of three counties (Brunswick, Halifax
and Mecklenburg) with a total population of about 86,000.
Health department programs include community
assessment; disease prevention; maternal, home, and child
health;  and environmental health.

An applicant must be a physician, licensed or eligible for
licensure in Virginia.  A background that includes public
health and administrative experience, board certification in
preventive medicine, plus an MPH is preferred.  The salary

range is $77,495-$120,988 with benefits, including
malpractice insurance and a supplement for preventive
medicine board certification. Travel is required within the
districts with occasional overnight travel expected.

Qualified candidates are encouraged to apply for Position
00571. Your completed State Application/resume must be
received by 5:00 p.m. on December 11, 1998. Send to
Virginia Department of Health; 1500 E. Main Street, Room
220; Richmond, VA  23219. Fax or email copies are
acceptable for meeting deadline. Fax:  (804) 371-6345.
Email:  jltaylor@vdh.state.va.us. For questions, please call
804-786-1942.  Minorities, females and disabled are
encouraged to apply.  Equal opportunity/affirmative
action employer.

bloodborne viruses, sexual transmission of
HCV from males to females might be more
efficient than from females to males.

Among persons with evidence of high-risk
sexual practices (e.g., patients attending STD
clinics and female prostitutes) who denied a
history of injecting-drug use, prevalence of
anti-HCV has been found to average 6%
(range: 1%-10%). Specific factors associated
with anti-HCV positivity for both heterosexu-
als and men who have sex with men (MSM)
included greater numbers of sex partners, a
history of prior STDs, and failure to use a con-
dom. However, the number of partners asso-
ciated with infection risk varied among stud-
ies, ranging from >1 partner in the previous
month to >50 in the previous year. In studies
of other populations, the number of partners
associated with HCV infection also varied,
ranging from >2 partners in the 6 months be-
fore illness for persons with acute hepatitis
C, to >5 partners/year for HCV-infected vol-
unteer blood donors, to >10 lifetime partners
for HCV-infected persons in
the general population.

Only one study has docu-
mented an association be-
tween HCV infection and
MSM activity, and at least
in STD clinic settings, the
prevalence rate of HCV in-
fection among MSM gener-
ally has been similar to that
of heterosexuals. Because
sexual transmission of
bloodborne viruses is recog-
nized to be more efficient
among MSM compared
with heterosexual men and

women, why HCV infection rates are not sub-
stantially higher among MSM compared with
heterosexuals is unclear. This observation and
the low prevalence of HCV infection observed
among long-term spouses of persons with
chronic HCV infection have raised doubts re-
garding the importance of sexual activity in
transmission of HCV. Unacknowledged per-
cutaneous risk factors (i.e., illegal injecting-
drug use) might contribute to increased risk
for HCV infection among persons with high-
risk sexual practices.

Although considerable inconsistencies ex-
ist among studies, data indicate overall that
sexual transmission of HCV appears to oc-
cur, but that the virus is inefficiently spread
through this manner. More data are needed to
determine the risk for, and factors related to,
transmission of HCV between long-term
steady partners as well as among persons with
high-risk sexual practices, including whether
other STDs promote transmission of HCV by
influencing viral load or modifying mucosal
barriers.

 Household Contact. Case-control stud-
ies also have reported an association be-
tween nonsexual household contact and
acquiring hepatitis C. The presumed
mechanism of transmission is direct or

inapparent percutaneous or per-
mucosal exposure to infec-

tious blood or body
fluids containing

blood. In a recent
investigation

in the
United

States,

correctional institutions, unregulated commer-
cial establishments), are risk factors for HCV
infection in the United States.

Sexual Activity. Case-control studies have
reported an association between exposure to
a sex contact with a history of hepatitis or ex-
posure to multiple sex partners and acquiring
hepatitis C. In addition, 15%-20% of patients
with acute hepatitis C who have been reported
to CDC’s sentinel counties surveillance sys-
tem, have a history of sexual exposure in the
absence of other risk factors. Two thirds of
these have an anti-HCV-positive sex partner,
and one third reported >2 partners in the 6
months before illness.

In contrast, a low prevalence of HCV in-
fection has been reported by studies of long-
term spouses of patients with chronic HCV
infection who had no other risk factors for
infection. Five of these studies have been con-
ducted in the United States, involving 30-85
partners each, in which average prevalence
of HCV infection was 1.5% (range: 0% to
4.4%). Among partners of persons with he-
mophilia coinfected with HCV and HIV, two
studies have reported an average prevalence
of HCV infection of 3%. One additional study
evaluated potential transmission of HCV be-
tween sexually transmitted disease (STD)
clinic patients who denied percutaneous risk
factors and their steady partners. Prevalence
of HCV infection among male patients with
an anti-HCV-positive female partner (7%)
was no different than that among males with
a negative female partner (8%). However, fe-
male patients with an anti-HCV-positive part-
ner were almost fourfold more likely to have
HCV infection than females with a negative
male partner (10% versus 3%, respectively).
These data indicate that, similar to other

Exciting Challenge Leading Public Health Efforts in Medically
Underserved Areas of Virginia
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an HCV-infected mother transmitted HCV to
her hemophilic child during performance of
home infusion therapy, presumably when she
had an unintentional needle stick and subse-
quently used the contaminated needle in the
child.

Although prevalence of HCV infection
among nonsexual household contacts of per-
sons with chronic HCV infection in the United
States is unknown, HCV transmission to such
contacts is probably uncommon. In studies
from other countries of nonsexual household
contacts of patients with chronic hepatitis C,
average anti-HCV prevalence was 4%. Al-
though infected contacts in these studies re-
ported no other commonly recognized risk
factors for hepatitis C, most of these studies
were done in countries where exposures com-
monly experienced in the past from contami-
nated equipment used in traditional and non-
traditional medical procedures might have
contributed to clustering of HCV infections
in families.

Perinatal. The average rate of HCV in-
fection among infants born to HCV-positive,
HIV-negative women is 5%-6% (range: 0%-
25%), based on detection of anti-HCV and
HCV RNA, respectively. The average infec-
tion rate for infants born to women coinfected
with HCV and HIV is higher, 14% (range:
5%-36%) and 17%, based on detection of anti-
HCV and HCV RNA, respectively. The only
factor consistently found to be associated with
transmission has been the presence of HCV
RNA in the mother at the time of birth. Al-
though two studies of infants born to HCV-
positive, HIV-negative women reported an
association with titer of HCV RNA, each
study reported a different level of HCV RNA
related to transmission. Studies of HCV/HIV-
coinfected women more consistently have in-
dicated an association between virus titer and
transmission of HCV.

Data regarding the relationship between
delivery mode and HCV transmission are lim-
ited and presently indicate no difference in
infection rates between infants delivered vagi-
nally compared with cesarean-delivered in-
fants. The transmission of HCV infection
through breast milk has not been documented.
In the studies that have evaluated
breastfeeding in infants born to HCV-infected
women, average rate of infection was 4% in
both breastfed and bottle-fed infants.

Diagnostic criteria for perinatal HCV in-
fection have not been established. Various
anti-HCV patterns have been observed in both
infected and uninfected infants of anti-HCV-
positive mothers. Passively acquired mater-
nal antibody might persist for months, but
probably not for >12 months. HCV RNA can
be detected as early as 1 to 2 months.

Persons with No Recognized Source for
Their Infection. Recent studies have demon-
strated that injecting-drug use currently ac-
counts for 60% of HCV transmission in the
United States. Although the role of sexual ac-
tivity in transmission of HCV remains unclear,
<20% of persons with HCV infection report
sexual exposures (i.e., exposure to an infected
sexual partner or to multiple partners) in the
absence of percutaneous risk factors. Other
known exposures (occupational, hemodialy-
sis, household, perinatal) together account
for approximately 10% of infections. Thus,
a potential risk factor can be identified for
approximately 90% of persons with HCV
infection. In the remaining 10%, no recog-
nized source of infection can be identified,
although most persons in this category are
associated with low socioeconomic level.
Although low socioeconomic level has
been associated with several infectious dis-
eases and might be a surrogate for high-risk
exposures, its nonspecific nature makes tar-
geting prevention measures difficult.

Clinical Features and Natural
History

Acute HCV Infection

Persons with acute HCV infection typi-
cally are either asymptomatic or have a mild
clinical illness; 60%-70% have no discern-
ible symptoms; 20%-30% might have jaun-
dice; and 10%-20% might have nonspecific
symptoms (e.g., anorexia, malaise, or abdomi-
nal pain). Clinical illness in patients with acute
hepatitis C who seek medical care is similar
to that of other types of viral hepatitis, and
serologic testing is necessary to determine the
etiology of hepatitis in an individual patient.
In <20% of these patients, onset of symptoms
might precede anti-HCV seroconversion. Av-
erage time period from exposure to symptom
onset is 6-7 weeks, whereas average time pe-
riod from exposure to seroconversion is 8-9
weeks. Anti-HCV can be detected in 80% of
patients within 15 weeks of exposure, in >90%
within 5 months after exposure, and in >97%
by 6 months after exposure. Rarely, serocon-
version might be delayed until 9 months after
exposure.

The course of acute hepatitis C is variable,
although elevations in serum alanine ami-
notransferase (ALT) levels, often in a fluctu-
ating pattern, are its most characteristic fea-
ture. Normalization of ALT levels might oc-
cur and suggests full recovery, but this is fre-
quently followed by ALT elevations that in-
dicate progression to chronic disease. Fulmi-
nant hepatic failure following acute hepatitis
C is rare.

Chronic HCV Infection

After acute infection, 15%-25% of persons
appear to resolve their infection without se-
quelae as defined by sustained absence of
HCV RNA in serum and normalization of
ALT levels. Chronic HCV infection develops
in most persons (75%-85%), with persistent
or fluctuating ALT elevations indicating ac-
tive liver disease developing in 60%-70% of
chronically infected persons. In the remain-
ing 30%-40% of chronically infected persons,
ALT levels are normal. No clinical or epide-
miologic features among patients with acute
infection have been found to be predictive of
either persistent infection or chronic liver dis-
ease. Moreover, various ALT patterns have
been observed in these patients during follow-
up, and patients might have prolonged peri-
ods (>12 months) of normal ALT activity even
though they have histologic-confirmed
chronic hepatitis. Thus, a single ALT deter-
mination cannot be used to exclude ongoing
hepatic injury, and long-term follow-up of
patients with HCV infection is required to
determine their clinical outcome or progno-
sis.

The course of chronic liver disease is usu-
ally insidious, progressing at a slow rate with-
out symptoms or physical signs in the major-
ity of patients during the first two or more
decades after infection. Frequently, chronic
hepatitis C is not recognized until asymptom-
atic persons are identified as HCV-positive
during blood-donor screening, or elevated
ALT levels are detected during routine physi-
cal examinations. Most studies have reported
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that cirrhosis develops in 10%-20% of per-
sons with chronic hepatitis C over a period of
20-30 years, and hepatocellular carcinoma
(HCC) in 1%-5%, with striking geographic
variations in rates of this disease. However,
when cirrhosis is established, the rate of de-
velopment of HCC might be as high as 1%-
4% per year. In contrast, a study of >200
women 17 years after they received HCV-con-
taminated Rh factor IG reported that only
2.4% had evidence of cirrhosis and none had
died. Thus, longer term follow-up studies are
needed to assess lifetime consequences of
chronic hepatitis C, particularly among those
who acquired their infection at young ages.

Although factors predicting severity of
liver disease have not been well-defined, re-
cent data indicate that increased alcohol in-
take, being aged >40 years at infection, and
being male are associated with more severe
liver disease. In particular, among
persons with alcoholic liver
disease and HCV infection,
liver disease progresses
more rapidly; among those
with cirrhosis, a higher risk
for development of HCC
exists. Furthermore, even
intake of moderate amounts
(>10 g/day) of alcohol in
patients with chronic hepa-
titis C might enhance dis-
ease progression. More se-
vere liver injury observed
in persons with alcoholic
liver disease and HCV in-
fection possibly is attribut-
able to alcohol-induced enhancement of viral
replication or increased susceptibility of cells
to viral injury. In addition, persons who have
chronic liver disease are at an increased risk
for fulminant hepatitis A.

Extrahepatic manifestations of chronic
HCV infection are considered to be of immu-
nologic origin and include cryoglobulinemia,
membranoproliferative glomerulonephritis,
and porphyria cutanea tarda. Other extrahe-
patic conditions have been reported, but de-
finitive associations of these conditions with
HCV infection have not been established.
These include seronegative arthritis, Sjögren
syndrome, autoimmune thyroiditis, lichen pla-
nus, Mooren corneal ulcers, idiopathic pul-
monary fibrosis (Hamman-Rich syndrome),
polyarteritis nodosa, aplastic anemia, and B-
cell lymphomas.

Primary Prevention
Recommendations

Primary prevention activities can reduce
or eliminate potential risk for HCV transmis-

sion from a) blood, blood components, and
plasma derivatives; b) high-risk activities such
as injecting-drug use and sex with multiple
partners; and c) percutaneous exposures to
blood in health care and other settings. Im-
munization against HCV is not available;
therefore, identifying persons at risk but not
infected with HCV provides opportunity for
counseling on how to reduce their risk for be-
coming infected.

Blood, Plasma Derivatives, Organs,
Tissues, and Semen

Current practices that exclude blood,
plasma, organ, tissue, or semen donors deter-
mined to be at increased risk for HCV by his-
tory or who have serologic markers for HCV
infection must be maintained to prevent HCV
transmission from transfusions and trans-
plants. Viral inactivation of clotting factor con-

centrates and other products derived
from human plasma, including IG

products, also must be contin-
ued, and all plasma-derived
products that do not undergo
viral inactivation should be
HCV RNA negative by RT-
PCR before release.

High-Risk Drug and
Sexual Practices

Health-care professionals in
all patient care settings rou-
tinely should obtain a history
that inquires about use of ille-
gal drugs (injecting and nonin-

jecting) and evidence of high-risk sexual prac-
tices (e.g., multiple sex partners or a history
of STDs). Primary prevention of illegal drug
injecting will eliminate the greatest risk fac-
tor for HCV infection in the United States.
Although consistent data are lacking regard-
ing the extent to which sexual activity con-
tributes to HCV transmission, persons hav-
ing multiple sex partners are at risk for STDs
(e.g., HIV, HBV, syphilis, gonorrhea, and
chlamydia). Counseling and education to pre-
vent initiation of drug-injecting or high-risk
sexual practices is important, especially for
adolescents. Persons who inject drugs or who
are at risk for STDs should be counseled re-
garding what they can do to minimize their
risk for becoming infected or of transmitting
infectious agents to others, including need for
vaccination against hepatitis B. In-
jecting and noninjecting illegal
drug users and sexually active
MSM also should be vaccinated
against hepatitis A.

Based on the findings of mul-
tiple studies, syringe and needle-ex-
change programs can be an effec-

tive part of a comprehensive strategy to re-
duce the incidence of bloodborne virus trans-
mission and do not encourage the use of ille-
gal drugs. Therefore, to reduce the risk for
HCV infection among injecting-drug users,
local communities can consider implement-
ing syringe and needle-exchange programs.

Percutaneous Exposures to Blood in
Health Care and Other Settings

Health-Care Settings

Health-care, emergency medical, and pub-
lic safety workers should be educated regard-
ing risk for and prevention of bloodborne in-
fections, including the need to be vaccinated
against hepatitis B. Standard barrier precau-
tions and engineering controls should be
implemented to prevent exposure to blood.
Protocols should be in place for reporting and
follow-up of percutaneous or permucosal ex-
posures to blood or body fluids that contain
blood.

Health-care professionals responsible for
overseeing patients receiving home infusion
therapy should ensure that patients and their
families (or caregivers) are informed of po-
tential risk for infection with bloodborne
pathogens, and should assess their ability to
use adequate infection-control practices con-
sistently. Patients and families should receive
training with a standardized curriculum that
includes appropriate infection-control proce-
dures, and these procedures should be evalu-
ated regularly through home visits.

Currently, no recommendations exist to
restrict professional activities of health-care
workers with HCV infection. As recom-
mended for all health-care workers, those who
are HCV-positive should follow strict asep-
tic technique and standard precautions, includ-
ing appropriate use of hand washing, protec-
tive barriers, and care in the use and disposal
of needles and other sharp instruments.

In chronic hemodialysis settings, intensive
efforts must be made to educate new staff and
reeducate existing staff regarding hemodialy-
sis-specific infection-control practices that
prevent transmission of HCV and other blood-
borne pathogens. Hemodialysis-center pre-
cautions are more stringent than standard pre-
cautions. Standard precautions require use of
gloves only when touching blood, body flu-
ids, secretions, excretions, or contaminated
items. In contrast, hemodialysis-center pre-

cautions require glove use whenever patients
or hemodialysis equipment is touched.

Standard precautions do not restrict
use of supplies, instruments, and

medications to a single patient;
hemodialysis-center precau-
tions specify that none of these
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items be shared among any pa-
tients. Thus, appropriate use of
hemodialysis-center precau-
tions should prevent transmis-
sion of HCV among chronic
hemodialysis patients, and iso-
lation of HCV-positive patients
is not necessary or recom-
mended.

Other Settings

Persons who are consider-
ing tattooing or body piercing
should be informed of poten-
tial risks of acquiring infection
with bloodborne and other
pathogens through these proce-
dures. These procedures might
be a source of infection if
equipment is not sterile or if the
artist or piercer does not fol-
low other proper infection-con-
trol procedures (e.g., washing
hands, using latex gloves, and
cleaning and disinfecting surfaces).

Secondary Prevention
Recommendations

Secondary prevention activities can reduce
risks for chronic disease by identifying HCV-
infected persons through diagnostic testing
and by providing appropriate medical man-
agement and antiviral therapy. Because of the
number of persons with chronic HCV infec-
tion, identification of these persons must be a
major focus of current prevention programs.
Identification of persons at risk for HCV in-
fection provides opportunity for testing to de-
termine their infection status, medical evalu-
ation to determine their disease status if in-
fected, and antiviral therapy, if appropriate.
Identification also provides infected persons
opportunity to obtain information concerning
how they can prevent further harm to their
liver and prevent transmitting HCV to others.

Persons for Whom Routine HCV
Testing Is Recommended

Testing should be offered routinely to per-
sons most likely to be infected with HCV who
might require medical management, and test-
ing should be accompanied by appropriate
counseling and medical follow-up. In addi-
tion, persons who wish to know or are con-
cerned about their HCV-infection status
should be provided the opportunity for coun-
seling, testing, and appropriate follow-up.

• Persons who ever injected illegal
drugs, including those who injected
once or a few times many years ago
and do not consider themselves as drug
users;

• Persons with selected medical condi-
tions including:
– persons who received clotting fac-
tor concentrates produced before 1987
– persons who were ever on chronic
hemodialysis
– persons with persistently abnormal
ALT levels (above the upper limit of
normal on at least two occasions)
– persons with other evidence of liver
disease identified by abnormal serum
aspartate aminotransferase (AST) lev-
els;

• Persons who received blood or blood
components from donors who subse-
quently tested positive for anti-HCV
using a licensed multiantigen assay:
These persons should be notified ac-
cording to guidelines issued by the
Food and Drug Administration (FDA)
(http://www.fda.gov/cber/gdlns/
gmphcv.txt).

• Persons who received a transfusion of
blood or blood components (includ-
ing platelets, red cells, washed cells,
and fresh frozen plasma) or a solid-
organ transplant (e.g., heart, lung, kid-
ney, or liver) before July 1992;

• Health-care, emergency medical, and
public safety workers after needle
sticks, sharps, or mucosal exposures
to HCV-positive blood: Individual
institutions should establish policies
and procedures for HCV testing of per-
sons after percutaneous or permucosal
exposures to blood and ensure that all
personnel are familiar with these poli-
cies and procedures. Health-care pro-

fessionals who provide
care to persons exposed
to HCV in the occupa-
tional setting should be
knowledgeable regard-
ing the risk for HCV in-
fection and appropriate
counseling, testing, and
medical follow-up. IG
and antiviral agents are
not recommended for
postexposure prophy-
laxis of hepatitis C. Lim-
ited data indicate that an-
tiviral therapy might be
beneficial when started
early in the course of
HCV infection, but no
guidelines exist for ad-
ministration of therapy
during the acute phase of
infection. When HCV
infection is identified
early, the individual

should be referred for medical man-
agement to a specialist knowledgeable
in this area.

• Children born to HCV-positive
women:  IG 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 age 12 months, when pas-
sively transferred maternal anti-HCV
declines below detectable levels. If ear-
lier diagnosis of HCV infection is de-
sired, RT-PCR for HCV RNA may be
performed at or after the infant’s first
well-child visit at age 1-2 months. Um-
bilical cord blood should not be used
for diagnosis of perinatal HCV infec-
tion because cord blood can be con-
taminated by maternal blood. If posi-
tive for either anti-HCV or HCV RNA,
children should be evaluated for the
presence or development of liver dis-
ease, and those children with persis-
tently elevated ALT levels should be
referred to a specialist for medical
management.

Persons for Whom Routine HCV
Testing is Not Recommended

For the following persons, routine HCV
testing is not recommended unless they have
risk factors for infection.

• Health care, emergency medical, and
public safety workers

• Pregnant women
• Household (nonsexual) contacts of

HCV-positive persons
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Persons for Whom Routine HCV
Testing is of Uncertain Need

• Recipients of transplanted tissue: The
risk for HCV transmission from trans-
planted tissue (e.g., corneal, muscu-
loskeletal, skin, ova, or sperm) appears
to be rare.

• Intranasal cocaine and other noninject-
ing illegal drug users: Currently, the
strength of the association between in-
tranasal cocaine use and HCV infec-
tion does not support routine testing
based solely on this risk factor.

• Persons with a history of tattooing or
body piercing: Because no data exist
in the United States documenting that
persons with a history of such expo-
sures as tattooing and body piercing
are at increased risk for HCV infec-
tion, routine testing is not recom-
mended based on these exposures
alone. In settings having a high pro-
portion of HCV-infected persons and
where tattooing and body piercing
might be performed in an unregulated
manner (e.g., correctional institutions),
these types of exposures might be a
risk factor for HCV infection.

• Persons with a history of multiple sex
partners or STDs: Insufficient data ex-
ist to recommend routine testing based
on these histories alone.

• Long-term steady sex partners of
HCV-positive persons:  HCV-positive
persons with long-term steady partners
do not need to change their sexual
practices. Persons with HCV infection
should discuss with their partner the
need for counseling and testing. If the
partner chooses to be tested and tests
negative, the couple should be in-
formed of available data regarding risk
for HCV transmission by sexual ac-
tivity to assist them in making deci-
sions about precautions. If the partner
tests positive, appropriate counseling
and evaluation for the presence or de-
velopment of liver disease should be
provided.

Testing for HCV Infection

Consent for testing should be obtained in
a manner consistent with that for other medi-
cal care and services provided in the same
setting, and should include measures to pre-
vent unwanted disclosure of test results to oth-

ers. Persons should be provided with infor-
mation regarding

• exposures associated with the trans-
mission of HCV, including behaviors
or exposures that might have occurred
infrequently or many years ago;

• the test procedures and the meaning
of test results;

• the nature of hepatitis C and chronic
liver disease;

• the benefits of detecting infection
early;

• available medical treatment; and
• potential adverse consequences of test-

ing positive, including disrupted per-
sonal relationships and possible dis-
criminatory action (e.g., loss of em-
ployment, insurance, and educational
opportunities).

Comprehensive information regarding
hepatitis C should be provided before test-
ing; however, this might not be practical when
HCV testing is performed as part of a clinical
work-up or when testing for anti-HCV is re-
quired. In these cases, persons should be in-
formed that a) testing for HCV infection will
be performed, b) individual results will be kept
confidential, and c) appropriate counseling
and referral will be offered if results are posi-
tive.

The diagnosis of HCV infection can be
made by detecting either anti-HCV or HCV
RNA (Table 2). Anti-HCV is recommended
for routine testing of asymptomatic persons.
Testing should include enzyme immunoassay
(EIA) and followup of positive EIA results
with a supplemental test that is more specific
(i.e., recombinant immunoblot assay
[RIBA™]) (Figure 1). Supplemental anti-
HCV testing confirms the presence of anti-
HCV and can be performed on the same se-
rum sample collected for the EIA (i.e., rou-
tine serology). Anti-HCV tests do not distin-
guish between acute, chronic or resolved in-
fection.

Supplemental test results might be reported
as positive, negative, or indeterminate. An
anti-HCV-positive person is defined as one
whose serologic results are EIA-test-positive
and supplemental-test-positive. Persons with
a negative EIA test result or a positive EIA
and a negative supplemental test result are
considered uninfected, unless other evidence
exists to indicate HCV infection (e.g., abnor-
mal ALT levels in immunocompromised per-
sons or persons with no other etiology for their
liver disease). Indeterminate supplemental test
results have been observed in recently infected
persons who are in the process of serocon-
version, as well as in persons chronically in-
fected with HCV. Indeterminate anti-HCV

Figure 1. Hepatitis C virus (HCV) infection testing algorithm for
 asymptomatic persons

Negative

ALT Alanine aminotransferase
Anti-HCV Antibody to HCV
EIA Enzyme immunoassay
RIBA™ Recombinant immunoblot assay
RT-PCR Reverse transcriptase polymerase
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Ú
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×
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Ú Ú Ú

Stop

Stop Additional laboratory
 evaluation
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Medical
evaluation×
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Stop

Ú
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abnormal ALT

Ù
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results also might indicate a false-positive re-
sult, particularly in those persons at low risk
for HCV infection. Confirmation or exclusion
of HCV infection in a person with indetermi-
nate anti-HCV supplemental test results
should be made on the basis of further labo-
ratory testing, which might include repeating
the anti-HCV in two or more months or test-
ing for HCV RNA and ALT level.

In clinical settings, use of RT-PCR to de-
tect HCV RNA might be appropriate to con-
firm the diagnosis of HCV infection (e.g., in
patients with abnormal ALT levels or with in-
determinate supplemental anti-HCV test re-
sults) although RT-PCR assays are not cur-
rently FDA-approved. Most RT-PCR assays

have a lower limit of detection of 100-1,000
viral genome copies/mL. With adequate op-
timization of RT-PCR assays, 75%-85% of
persons who are anti-HCV-positive and >95%
of persons with acute or chronic hepatitis C
will test positive for HCV RNA. Some HCV-
infected persons might be only intermittently
HCV RNA-positive, particularly those with
acute hepatitis C or with end-stage liver dis-
ease caused by hepatitis C. Detection of HCV
RNA by RT-PCR in a person with an anti-
HCV-positive result indicates current infec-
tion. However, absence of HCV RNA in a
person with an anti-HCV-positive result based
on EIA testing alone (i.e., without supplemen-
tal anti-HCV testing) cannot differentiate be-

tween resolved infection and a false-positive
anti-HCV test result. In addition, because
some persons with HCV infection might ex-
perience intermittent viremia, the meaning of
a single negative HCV RNA result is difficult
to interpret, particularly in the absence of ad-
ditional clinical information. If HCV RNA is
used to confirm anti-HCV results, a separate
serum sample will need to be collected. To
minimize false-negative results, serum must
be separated from cellular components within
2-4 hours after collection, and preferably
stored frozen at -20°C or -70°C. If shipping
is required, frozen samples should be pro-
tected from thawing. Because of assay vari-
ability, rigorous quality assurance and con-
trol should be in place in clinical laboratories

Table 2. Tests for hepatitis C virus (HCV) infection

Test/Type Application Comments

Hepatitis C virus antibody (anti-HCV)

 • EIA (enzyme immunoassay)
 • Supplemental assay (i.e., recombinant
immunoblot assay [RIBA™])

• Indicates past or present infection, but
does not differentiate between acute,
chronic or resolved infection
• All positive EIA results should be
verified with a supplemental assay

• Sensitivity >97%
• EIA alone has low-positive predictive value in low-
prevalence populations

HCV RNA (hepatitis C virus ribonucleic acid)
  Qualitative tests*†

• Reverse transcriptase polymerase chain
reaction (RT-PCR) amplification of HCV
RNA by in-house or commercial assays
(e.g., Amplicor HCV™)

• Detect presence of circulating HCV
RNA
• Monitor patients on antiviral therapy

• Detect virus as early as 1-2 weeks after exposure
• Detection of HCV RNA during course of infection might
be intermittent; a single negative RT-PCR is not conclusive
• False-positive and false-negative results might occur

  Quantitative tests*†

• RT-PCR amplification of HCV RNA by
in-house or commercial assays (e.g.,
Amplicor HCV Monitor™)
• Branched chain DNA§ (bDNA) assays
(e.g., Quantiplex™ HCV RNA Assay)

• Determine concentration of HCV RNA
• Might be useful for assessing the
likelihood of response to antiviral
therapy

• Less sensitive than qualitative RT-PCR
• Should not be used as a primary test to confirm or
exclude diagnosis of HCV infection or to determine
treatment endpoint

  Genotype*†

• Several methodologies available (e.g.,
hybridization, sequencing)

• Group isolates of HCV based on
genetic differences, into 6 genotypes and
>90 subcultures
• With new therapies, length of treatment
might vary based on genotype

• Genotype 1 (subtypes 1a and 1b) most common in
United States and associated with lower response to
antiviral therapy
• Genotyping might be warranted among persons with
chronic hepatitis C who are being considered for antiviral
therapy

  Serotype*

• EIA based on immunoreactivity to
synthetic peptides (e.g., Murex HCV
Serotyping 1-6 Assay)

• No clinical utility • Cannot distinguish between subtypes
• Dual infections often observed

*Currently not U.S. Food and Drug Administration approved; lack standardization.
†Samples require special handling (e.g., serum must be separated within 2-4 hours of collection and stored frozen [-20°C or -70°C]; frozen samples
should be shipped on dry ice).
§Deoxyribonucleic acid.
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performing this assay, and proficiency test-
ing is recommended. If the HCV RNA result
is negative, supplemental anti-HCV testing
should be performed so that the anti-HCV EIA
result can be interpreted before the result is
reported to the patient.

Clinical Management and
Treatment

HCV-positive patients should be evaluated
for presence and severity of chronic liver dis-
ease. Initial evaluation for presence of dis-
ease should include multiple measurements
of ALT at regular intervals, because ALT ac-
tivity fluctuates in persons with chronic hepa-
titis C. Patients with chronic hepatitis C should
be evaluated for severity of their liver disease
and for possible treatment.

Antiviral therapy is recommended for pa-
tients with chronic hepatitis C who are at great-
est risk for progression to cirrhosis. These
persons include anti-HCV-positive patients
with persistently elevated ALT levels, detect-
able HCV RNA, and a liver biopsy that indi-
cates either portal or bridging fibrosis or at
least moderate degrees of inflammation and
necrosis.

In patients with less severe histologic
changes, indications for treatment are less
clear, and careful clinical follow-up might be
an acceptable alternative to treatment with an-
tiviral therapy (e.g., interferon) because pro-
gression to cirrhosis is likely to be slow, if it
occurs at all. Similarly, patients with compen-
sated cirrhosis (without jaundice, ascites, va-
riceal hemorrhage, or encephalopathy) might
not benefit from interferon therapy. Careful
assessment should be made, and the risks and
benefits of therapy should be thoroughly dis-
cussed with the patient.

Patients with persistently normal ALT val-
ues should not be treated with interferon out-
side of clinical trials because treatment might
actually induce liver enzyme abnormalities.
Patients with advanced cirrhosis who might
be at risk for decompensation with therapy
and pregnant women also should not be

treated. Interferon treatment is not FDA-ap-
proved for patients aged <18 years, and more
data are needed regarding treatment of per-
sons aged <18 years or >60 years. Treatment
of patients who are drinking excessive
amounts of alcohol or who are injecting ille-
gal drugs should be delayed until these be-
haviors have been discontinued for >6 months.
Contraindications to treatment with interferon
include major depressive illness, cytopenias,
hyperthyroidism, renal transplantation, and
evidence of autoimmune disease.

Most clinical trials of treatment for chronic
hepatitis C have been conducted using alpha-
interferon. When the recommended regimen
of 3 million units administered subcutaneously
3 times/week for 12 months is used, approxi-
mately 50% of treated patients have normal-
ization of serum ALT activity (biochemical
response), and 33% have a loss of detectable
HCV RNA in serum (virologic response) at
the end of therapy. However, >50% of these
patients relapse when therapy is stopped.
Thus, 15%-25% have a sustained response
as measured by testing for ALT and HCV
RNA >1 years after therapy is stopped, many
of whom also have histologic improvement.
For patients who do not respond by the end
of therapy, retreatment with a standard dose
of interferon is rarely effective. Patients who
have persistently abnormal ALT levels and
detectable HCV RNA in serum after 3 months
of interferon are unlikely to respond to treat-
ment, and interferon treatment should be dis-
continued. These persons might be consid-
ered for participation in clinical trials of al-
ternative treatments. Decreased interferon
response rates (<15%) have been found in
patients with higher serum HCV RNA titers
and HCV genotype 1 (the most common strain
of HCV in the United States); however, treat-
ment should not be withheld based solely on
these findings.

Therapy for hepatitis C is a rapidly chang-
ing area of clinical practice. Combination
therapy with interferon and ribavirin, a nucleo-
side analogue, is now FDA-approved for treat-
ment of chronic hepatitis C in patients who
have relapsed following interferon treatment
and might be approved soon for patients who
have not been treated previously. Studies of
patients treated with a combination of ribavirin
and interferon have demonstrated a substan-
tial increase in sustained response rates, reach-
ing 40%-50%, compared with response rates
of 15%-25% with interferon alone. However,
as with interferon alone, combination therapy
in patients with genotype 1 is not as success-
ful, and sustained response rates among these
patients are still <30%.

Most patients receiving interferon experi-
ence flu-like symptoms early in treatment, but

these symptoms diminish with continued treat-
ment. Later side effects include fatigue, bone
marrow suppression, and neuropsychiatric
effects (e.g., apathy, cognitive changes, irri-
tability, and depression). Interferon dosage
must be reduced in 10%-40% of patients and
discontinued in 5%-15% because of severe
side effects. Ribavirin can induce hemolytic
anemia and can be problematic for patients
with preexisting anemia, bone marrow sup-
pression, or renal failure. In these patients,
combination therapy should be avoided or at-
tempts should be made to correct the anemia.
Hemolytic anemia caused by ribavirin also
can be life-threatening for patients with is-
chemic heart disease or cerebral vascular dis-
ease. Ribavirin is teratogenic, and female pa-
tients should avoid becoming pregnant dur-
ing therapy.

Other treatments, including corticoster-
oids, ursodiol, and thymosin, have not been
effective. High iron levels in the liver might
reduce the efficacy of interferon. Use of iron
-reduction therapy (phlebotomy or chelation)
in combination with interferon has been stud-
ied, but results have been inconclusive. Be-
cause patients are becoming more interested
in alternative therapies (e.g., traditional Chi-
nese medicine, antioxidants, naturopathy, and
homeopathy), physicians should be prepared
to address questions regarding these topics.

Postexposure Prophylaxis and
Follow-Up

Available data regarding the prevention of
HCV infection with IG indicate that IG is not

effective for pos-
texposure pro-

phylaxis of hepa-
titis C. No assess-

ments have been
made of postexposure

use of antiviral agents
(e.g., interferon) to prevent

HCV infection. Mecha-
nisms of the effect of inter-
feron in treating patients with
hepatitis C are poorly under-
stood, and an established infec-

tion might need to be present for interferon to
be an effective treatment. As of the publica-
tion of this report, interferon is FDA-approved
only for treatment of chronic hepatitis C.

The immediate postexposure setting pro-
vides opportunity to identify persons early in
the course of their HCV infection. Studies in-
dicate that interferon treatment begun early
in the course of HCV infection is associated
with a higher rate of resolved infection. How-
ever, no data exist indicating that treatment
begun during the acute phase of infection is
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Cases of Selected Notifiable Diseases Reported in Virginia*

Total Cases Reported, September 1998

Regions
Total Cases Reported Statewide,

 January through September
            Disease                                        State     NW         N          SW          C            E           This Year        Last Year       5 Yr Avg

AIDS
Campylobacteriosis
Giardiasis
Gonorrhea
Hepatitis A
Hepatitis B
Hepatitis NANB
HIV Infection
Influenza
Legionellosis
Lyme Disease
Measles
Meningitis, Aseptic
Meningitis, Bacterial †

Meningococcal Infections
Mumps
Pertussis
Rabies in Animals
Rocky Mountain Spotted Fever
Rubella
Salmonellosis
Shigellosis
Syphilis, Early ‡

Tuberculosis

Localities Reporting Animal Rabies This Month: Accomack 1 skunk; Alexandria 1 raccoon; Amherst 1 skunk; Augusta 1 raccoon; Bedford 1 raccoon, 1
skunk; Botetourt 1 raccoon; Buckingham 1 groundhog; Campbell 1 raccoon; Chesterfield 1 bat, 1 cat; Fairfax 1 bat, 1 cat, 1 fox, 3 raccoons; Fauquier 1
raccoon; Franklin County 1 skunk; Frederick 2 raccoons; Hanover 2 skunks; Nelson 1 raccoon; Page 3 raccoons, 2 skunks; Prince Edward  1 raccoon;
Prince George 1 fox; Prince William 1 bat; Pulaski 1 skunk; Roanoke County 1 raccoon; Rockbridge 1 fox; Rockingham 1 horse; Spotsylvania 1 raccoon;
Stafford 1 raccoon, 1 skunk; Surry 1 raccoon; Sussex 1 raccoon; Virginia Beach 1 fox.
Occupational Illnesses: Asbestosis 61; Carpal Tunnel Syndrome 37; Hearing Loss 19; Lead exposure 1; Mesothelioma 1; Pneumoconiosis 8.
*Data for 1998 are provisional. †Other than meningococcal. ‡Includes primary, secondary, and early latent.

more effective than treatment begun early dur-
ing the course of chronic HCV infection. In
addition, as stated previously, interferon is not
FDA-approved for this indication. Determi-
nation of whether treatment of HCV infec-
tion is more beneficial in the acute phase than
in the early chronic phase will require evalu-
ation with well-designed research protocols.

Future Directions

To prevent chronic HCV infection and its
sequelae, prevention of new HCV infections
should be the primary objective of public
health activities. Achieving this objective will
require the integration of HCV prevention and
surveillance activities into current public

health infrastructure. In addition, several ques-
tions concerning the epidemiology of HCV
infection remain, and the answers to those
questions could change or modify primary
prevention activities. These questions prima-
rily concern the magnitude of the risk attrib-
utable to sexual transmission of HCV and to
illegal noninjecting-drug use.

Identification of the large numbers of per-
sons in the United States with chronic HCV
infection is resource intensive. The most effi-
cient means to achieve this identification is
unknown, because the prevention effective-
ness of various implementation strategies has
not been evaluated. However, widespread
programs to identify, counsel, and treat HCV-
infected persons, combined with improve-

ments in the efficacy of treatment, are ex-
pected to lower the morbidity and mortality
from. HCV-related chronic liver disease sub-
stantially. Monitoring the progress of these ac-
tivities to determine their effectiveness in
achieving a reduction in
HCV-related chronic
disease is important.
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Cases of Selected Notifiable Diseases Reported in Virginia*

Total Cases Reported, October 1998

Regions
Total Cases Reported Statewide,

 January through October
            Disease                                        State     NW         N          SW          C            E           This Year        Last Year       5 Yr Avg

AIDS
Campylobacteriosis
Giardiasis
Gonorrhea
Hepatitis A
Hepatitis B
Hepatitis NANB
HIV Infection
Influenza
Legionellosis
Lyme Disease
Measles
Meningitis, Aseptic
Meningitis, Bacterial †

Meningococcal Infections
Mumps
Pertussis
Rabies in Animals
Rocky Mountain Spotted Fever
Rubella
Salmonellosis
Shigellosis
Syphilis, Early ‡

Tuberculosis

Localities Reporting Animal Rabies This Month: Amherst 1 skunk; Appomattox 1 raccoon; Augusta 1 raccoon; Campbell 2 raccoons; Charles City 1
raccoon; Chesapeake 2 foxes, 1 raccoon; Clarke 1 raccoon; Dinwiddie 1 cat; Essex 1 raccoon; Fairfax 3 raccoons; Fauquier 1 skunk; Frederick 1 skunk;
Hanover 2 skunks; Henrico 1 bat, 1 raccoon; Loudoun 3 raccoons; Louisa 1 skunk; Middlesex 1 fox; Montgomery 2 skunks; Nelson 1 raccoon;
Northampton 1 raccoon; Orange 1 cat, 1 raccoon; Page 2 raccoons, 1 skunk; Prince Edward  1 raccoon; Prince William 2 raccoons; Richmond County 1
skunk; Rockbridge 1 cat, 2 raccoons; Rockingham 1 cow, 1 raccoon; Spotsylvania 1 raccoon; Stafford 1 raccoon, 1 skunk; Suffolk 1 raccoon; Virginia
Beach 1 raccoon; Warren 1 skunk; Washington 1 raccoon.
Occupational Illnesses: Asbestosis 20; Carpal Tunnel Syndrome 45; De Quervain’s Syndrome 2; Hearing Loss 10; Lead Poisoning 3; Pneumoconiosis 9.
*Data for 1998 are provisional. †Other than meningococcal. ‡Includes primary, secondary, and early latent.
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