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HEPATITIS C VIRUS

IN HEALTH CARE
WORKERS
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Overview and Epidemiology

Hepatitis C virus (HCV) is a single-strand
RNA virus® which was previously called
non-A non-B (NANB) hepatitis until the
specific identification of HCV was re-
ported in 1989.2 HCV is characterized by
the potential for reinfection with subtypes
of the virus, and the absence of clearly
defined immunity following infection.* It
is now recognized that HCV accounted for
60-90% of what was formerly known as
NANB hepatitis.?

Currently, about 150,000 new hepati-
tis C virus (HCV) infections occur in the
United States annually. It is estimated that
1.5% or nearly 2,200 of these cases are
occupationally acquired.® The population
prevalence of HCV is unknown since most
studies have examined select populations
rather than a sample of the general popu-
lation. However, HCV prevalence appears
low since a rate of .6% was found among
blood donors in the U.S.!

Individuals at increased risk for HCV
include hemophiliacs, intravenous drug us-
ers, recipients of transfusions and organ
transplants, and individuals undergoing he-
modialysis.®® Sexual transmission among
heterosexuals and homosexuals may oc-
cur®; evidence for sexual transmission
weakens, however, when other risk fac-
tors are controlled.! The rate of perinatal
transmission in infants born to anti-HCV-
positive mothers varies from 0-13%. High
titers of HCV RNA in mothers appear to
favor transmission.* Other household con-

tact studies have shown HCV infection
rates of 0-20% among children living with
chronic HCV patients.!* HCV has also been
transmitted by human bites.'2*®

Clinical Presentation and
Diagnosis

Following an average incubation pe-
riod of 50 days (range 15-150 days), a pa-
tient presenting with HCV may experience
general malaise and weakness followed by
anorexia, nausea, vomiting, and dull right
upper quadrant pain.** However, there is
considerable variation in the clinical mani-
festations of HCV, and there are no spe-
cific symptoms distinguishing one type of
hepatitis from another.®

The mortality rate for all HCV infec-
tions is 5-7%.* Of the 150,000 individuals
infected each year, it is estimated that only
37,500 become symptomatic; however,
93,000 may ultimately develop chronic
liver disease and 30,700 more may de-
velop cirrhosis.! It is estimated that from
50%-90% of HCV infections will lead to
chronic infections and intermittent viremia,
which in turn can lead to cirrhosis or hepa-
tocellular carcinoma after a clinical latency
period of two decades or more.!

Recombinant alpha-interferon has
been shown, at least in some cases, to be
effective in treating chronic HCV, by re-
ducing aminotransferase abnormalities, and
by decreasing both inflammation and the
level of HCV viremia. More than half of
patients responding to this treatment, how-
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ever, have a relapse after comple-
tion of therapy.* In addition, adverse
reactions and the lack of data on
whether interferon will reduce the
risk of developing cirrhosis of liver
cancer complicate treatment.

Diagnostic Tests

Following the identification of
HCYV, tests quickly became available
to diagnose HCV infection. In 1989
the development of the first-genera-
tion enzyme-linked immunosorbent
assay (ELISA-1) for HCV was an-
nounced.'® The ELISA-1 tests serum
for the presence of IgG antibody
against the c100-3 antigen, and al-
lows for detection of antibodies
within about 15 weeks of infection.
There is a seronegative window
phase, during which infected pa-
tients have negative test results. The
first-generation HCV assay was
found to be 80-90% sensitive (de-
tected 80-90% of those who were
positive), but was associated with
false-positive results.®'® Conse-
quently, second- generation tests
were sought to overcome these
shortcomings.

Second-generation assays,
ELISA-2, with additional recombi-
nant antigens from the viral genome,
became available in 1992.%7
Whereas the first-generation anti-
HCV assays detect antibody to the
c100-3 antigen, the second-genera-
tion assays combine ¢100-3 with an-
other nonstructural protein, ¢33c, to
form a new antigen known as c200.
The second-generation assays also
detect antibody to c22-3 antigen in
the viral core.?

The second-generation tests
have higher sensitivity and allow
for earlier diagnosis because the an-
tigens that are tested for are usually
detectable before antibodies to
c100-3 appear.! The second-genera-
tion tests are up to 98% sensitive,
improving sensitivity over the first-
generation test by about 20%.*" To
further improve sensitivity and

specificity, third-generation assays
have been developed, but they have
not yet been approved for commer-
cial use in the U.S.*®° Recombinant
immunoblot assay (RIBA) is also
available and is often used as a
supplementary confirmatory test to
limit false-positive results. Reverse
transcription/polymerase chain reac-
tion (RT-PCR) is used to detect HCV
RNA, and the results of this assay
may have a bearing on management
of patients. Because of its low reli-
ability, results of HCV PCR should
be interpreted with caution.?

Prevalence of HCV in Health
Care Workers

In the United States, the overall
prevalence of HCV in health care
workers is 1.4%-1.6%, a rate simi-
lar to that seen in volunteer blood
donors.t?-2 By comparison, 3%-
35% of health care workers studied
in the 1970s had antibodies to HBV;
and subsequent studies of the
seroprevalence of HIV demonstrated
that .4% of health care workers at
risk for blood exposures were HIV
positive.! It is hypothesized that the
difference in occupational risk be-
tween HBV and HCV is due to the
fact that HBV circulates in higher ti-
ters, rendering the risk of HBV trans-
mission following a needlestick be-
tween 6% and 30%,242°

InaU.S. study " in which retro-
spective testing of serum samples
drawn in 1983 from 1,677 hospital
employees was conducted, 1.4% of
the employees had antibodies to
HCV. In this study, factors signifi-
cantly associated with the presence
of HCV antibody included antibody
to HBV core antigen, a history of
blood transfusion, and needlestick
injuries. Maintenance staff and food
service employees had significantly
higher rates of antibody to HCV. No
relationship was found between an-
tibody to HCV and ethnic group. In
addition, there was no association
between antibody to HCV and years

in the same occupation or in the same
hospital work area.

A British study reported a
lower rate (.28%) than the U.S. study
of HCV-positive health care work-
ers among those at risk for exposures
to bloodborne pathogens.? In Italy,
on the other hand, an HCV preva-
lence rate of .85% was found among
937 health care workers, leading the
authors to conclude that hospital per-
sonnel appear to be at no greater risk
for HCV infection than the general
population.?” These researchers ob-
served no significant difference be-
tween the HCV prevalence rate in
HBV-positive versus HBV-negative
health care workers.

Another Italian study compared
the rate of HCV in health care work-
ers to factory workers and found no
significant difference in the preva-
lence of infection, suggesting the risk
factors for HCV are primarily so-
cioeconomic.?® More recently, two
Italian studies which did not account
for sexual or other behavioral risk
factors such as IV drug use found 2%
and 2.2% prevalence rates of HCV
among health care workers tested in
1985 and 1992, respectively.?®3 In
these studies, history of blood trans-
fusion was the only risk factor sig-
nificantly associated with HCV in-
fection. In general, European stud-
ies have concluded that the preva-
lence of HCV in health care work-
ers is between 1%-49%p.2%-2631-34

In an Indian study of 50 pathol-
ogy department personnel, 17 anes-
thetists, 11 cardiologists, nine gas-
troenterologists and three internists,
no HCV antibodies were reported.®

A Japanese report found the
prevalence rate of HCV infection to
be 4.3% (5/115) in medical staff,
2.2% (15/670) in nurses and 5.5%
(10/183) in acupuncturists. The
prevalence of HCV infection among
those with direct patient contact was
slightly, but not significantly,
higher.®®

When subsets of health care



workers with increased risk of ex-
posure to blood are studied, the
prevalence of HCV-positive health
care workers is higher. A Belgian
study reported an HCV prevalence
rate of 4.1% in hemodialysis
nurses.®” The authors ruled out non-
occupational variables as risk fac-
tors for the high prevalence of HCV
and suggested that the high rate may
have been associated with the long
duration of employment.

There are conflicting reports
about the risk of HCV infection
among dentists and oral surgeons. In
one study, dentists and oral surgeons
were found to be at increased risk,
with HCV antibody found in 1.7%
(8/456) dentists compared to .13%
(1/723) controls. Oral surgeons
were at even greater risk than other
dentists, with HCV antibodies found
in 9.3% (4/43) oral surgeons com-
pared with .97% (4/413) dentists.*®
In contrast, a study conducted in Tai-
wan found that there was no in-
creased risk of HCV infection in
dentists, with a positivity rate of .6%
(3/461) using a second-generation
assay.® Likewise, a study of dental
surgeons in south Wales did not
show any HCV-positive samples
among the 94 dental surgeons
tested.*

Risk of HCV Infection to Health
Care Workers Following
Needlestick Injury

There have been several cases
reported in the literature of HCV
transmissions following needlestick
injuries to health care workers. Prior
to the development of diagnostic
tests for HCV, there was a report of
transmission of NANB hepatitis via
a needlestick in a medical student
who suffered a deep puncture wound
of a finger with a contaminated
needle. The source patient had a his-
tory of kidney transplant and mul-
tiple transfusions, and was undergo-
ing immunosuppressive therapy.*

By 1990, the first case of HCV

transmission following a needlestick
injury was reported in a surgeon who
was stuck by a needle from a pa-
tient known to be an HIV-positive
IV drug user.*? Another 1990 report
from West Germany described HCV
transmission to a nurse who sus-
tained a deep puncture wound to her
finger from a contaminated needle.
The source patient was on hemodi-
alysis and the injury occurred two
weeks after the patient experienced
an increase in serum alanine ami-
notransferase levels.*3

Another report involved an in-
cidentin 1972 of HCV transmission
via a needlestick injury to a nurse’s
finger while she was removing a hy-
podermic needle from a patient’s
arm. Sera were stored from the date
of the needlestick and from six weeks
following the needlestick. Serum
drawn immediately after the injury
was negative, but the serum drawn
six weeks after the injury was posi-
tive for anti-HCV. The nurse remains
positive today.*

A report from a Spanish institu-
tion found evidence of HCV
seroconversion in a physician who
punctured his finger with biopsy for-
ceps that were contaminated with ex-
tracellular fluid and blood.*

Another reported case demon-
strates the need for a test which can
directly detect infectious HCV par-
ticles, both for screening blood do-
nors and for the early diagnosis of
HCV infection.* In this case, a nurse
was injured by a contaminated
needle used on a hemodialysis pa-
tient who had received a unit of
packed red cells from a volunteer
blood donor. First- and second-gen-
eration assays were performed on
the patient’s and the nurse’s blood;
both were negative for HCV anti-
bodies at the time of exposure. How-
ever, 17 weeks after the transfusion,
the patient’s ALT concentration rose,
and HCV RNA was detectable at 23
weeks. The findings remained nega-
tive for anti-HCV using first- and
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second-generation assays until more
than 32 weeks after transfusion. The
nurse became symptomatic 13
weeks after the needlestick, and se-
rum HCV RNA was detectable. But
she remained negative for anti-HCV
until she seroconverted three weeks
later. Retrospective study of the
blood donor showed no indication
of HCV infection by commercially
available ELISA tests, but HCV se-
quences were detectable by poly-
merase chain reaction.

In addition to anecdotal reports
of HCV seroconversions following
needlesticks, there have been sev-
eral studies of the risk of HCV trans-
mission following such injuries. An
Italian study, which included nine di-
alysis centers, found a 39.4% preva-
lence of HCV among patients. The
investigators followed 61 health
care workers who sustained
needlestick injuries, 29 who expe-
rienced mucous membrane contami-
nations, and 40 who had non-intact
skin contacts with blood from HCV-
positive patients. None of the HCV-
exposed health care workers
seroconverted to HCV during a ten-
month follow-up period.*” A subse-
quent Italian study looked at 646
HCV-exposed health care workers
who were seronegative for HCV at
the date of exposure and who were
followed for six months; this study
documented four (1.2%) HCV
seroconversions, including two sur-
geons and one nurse who sustained
needlestick injuries from blood-
drawing needles, and a nurse injured
by a needle used for intramuscular
injection.*

Another Italian study evaluated
the risk of HCV infection following
225 exposures to HCV-positive
blood in hospital personnel. Three
(1.3%) cases of HCV
seroconversion* occurred follow-
ing needlestick injuries. The first, in
asurgeon, involved a needle from a
patient with a history of transfusions
who was anti-HCV positive. The
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second, also in a surgeon, was
caused by a needle from an HIV-and
HBV-positive intravenous drug user.
The third case involved a sanitation
worker who was stuck by a needle
inappropriately discarded in a trash
bag.

Early Japanese studies using
first-generation tests for HCV found
a 4% transmission rate for HCV fol-
lowing a needlestick injury where
the source patient was anti-HCV
positive.®® Subsequent studies con-
ducted in Japan and the U.S. using
the more sensitive second-generation
tests found the risk of HCV trans-
mission following a needlestick in-
jury to be 6-10%.4% In the U.S. study,
1,387 source patients (12.7%) were
anti-HCV positive®, and a 6% HCV
transmission rate was found. How-
ever, these data were not collected
prospectively on a single cohort, but
were based on sera samples that had
been stored for up to 10 years. This
compares to a median rate of 1.6%
across studies of HCV needlestick
transmission.*

The incidence of clinical
NANB hepatitis among health care
workers in the U.S. study® was three
times higher than that of the general
population. However, direct com-
parison of the U.S. data with popu-
lation data should be undertaken with
caution because NANB hepatitis is
the most underreported of all types
of hepatitis, and the incidence of
NANB hepatitis varies widely
among and within geographical ar-
eas.”® On the other hand, Italian au-
thors have followed up serologically
2,622 health care workers for one
year and have observed three
seroconversions (0.1%) in subjects
who did not acknowledge occupa-
tional or community risk factors.*
They found that source patients with
renal or liver disease, HIV infection,
or with a history of IV drug use were
more likely to have HCV infection than
other patients, and that the highest rate
of reported exposure to HCV occurred

in the emergency department.

The difference in rates reported
in these studies likely reflects dif-
ferences in study designs, diagnos-
tic methods, exposure mechanism
(hollow-bore vs. solid needles),
number of cases followed, and dif-
ferent infectivity of HCV strains.>?

Consequently, the risk of HCV
transmission from a single
needlestick injury appears to be
lower than the 7-30% risk of con-
tracting HBV.>® Using a determinis-
tic model that takes into account the
anti-HCV seroprevalence among di-
alysis patients, the rate of occupa-
tional exposures among dialysis
health care workers, and the prob-
ability of HCV transmission, the risk
of acquisition of HCV among dialy-
sis health care workers has been cal-
culated as 0.06 and 0.0087 per
10,000 dialysis procedures per-
formed for percutaneous injuries and
mucous membrane contaminations,
respectively.®

Consequences and
Prevention of HCV Infection

Currently there is no vaccine
available for HCV. Because HCV is
characterized by genetic and sero-
logical heterogeneity, by the absence
of a clearly defined protective im-
mune response after infection, and by
the possibility of reinfection, the de-
velopment of a vaccine is difficult.>*
There has been some success re-
ported in a study in which chimpan-
zees were protected following im-
munization with recombinant DNA
derived from HCV.* However, it will
likely be several years before a vac-
cine is available. Furthermore, it has
not been determined whether the ad-
ministration of immune serum globu-
lin provides protection against
parenteral exposure to HCV.!

The studies cited above demon-
strate the need for prospective, com-
prehensive surveillance in which fol-
low-up serologies are reported for
HIV, HCV and HBV so that valid

comparisons may be made regard-
ing the incidence, prevalence, and
mechanisms of transmission for each
virus. In addition, research indi-
cates that parenteral exposure to
HCV via needlestick injuries rep-
resents a significant transmission
risk for health care workers. This
underscores the need for protective
devices which reduce needlestick
risk; in addition, good disposal sys-
tems which provide puncture-resis-
tant containers close to the point of
use should be routinely used.
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