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Hepatitis G Virus Infection Among
Public Safety Workers

To the Editor: In an interesting
and timely article, Upfal and col-
leagues conducted a cross-sectional
study of hepatitis C virus (HCV)
infection among three categories of
public safety workers (PSW): police,
firefighters, and emergency medical
service (EMS) personnel.' Using the
enzyme immunoassay (EIA-2) test to
define HCV seropositivity, the au-
thors found a seroprevalence of 0.6%
among police officers, 2.3% among
firefighters, and 2.8% among EMS
personnel. Multivariate analysis re-
vealed significant associations be-
tween HCV seropositivity and EMS
personnel (odds ratio [OR], 9.5),
firefighters (OR, 5.2), “guilty about
drinking” (OR, 4.4), surgery before
- 1990 (OR, 2.7), age (OR, 1.9), and
“life dissatisfaction/misfortunes™
(OR, 1.6). The analysis found no
significant associations with (1) re-
ported frequency of encounters with
blood on the job, (2) actual percuta-
neous or mucosal exposure incidents,
or (3) employees currently working
in the “field” versus the “office.” The
authors concluded that “the overall
prevalence was lewer than that typi-
cal of urban populations” and that
“no significant occupational expo-
sure risk” was observed, but they
cautioned readers from drawing firm
conclusions, given the study limita-
tions. We would like to comment on
these limitations and discuss their
impact on the study’s results.

The use of the general population
as a comparison group in this study
is problematic for two reasons. First,
the method to determine HCV sero-
positivity differed between the two
groups. The Upfal et al study used a
single positive EIA-2 test, whereas
the general population study required
all EIA-2 positive tests to have con-
firmatory testing (HCV MATRIX).?
The Centers for Disease Control and
Prevention estimates that in popula-
tons with an HCV-infection preva-
fence of 0% to 10%, between 20% and
50% of EIA repeatedly reactive results

are false-positive.>> This limitation
overestimates the HCV seropositivity
among PSW in this study.

The second problem with using
the general population as a compari-
son group relates to selection and
survivor bias. As job applicants,
PSW are typically screened for illicit
drug use. Applicants with positive
drug tests are excluded from entering
the workforce. Applicant drug
screening policies were in effect at
the Detroit Fire, Police, and EMS
Departments (personal communica-
tion with the Detroit Fire and Police
Departments, July 2001). Although a
preemployment drug screen does not
rule out past or prevent future illicit
drug use, its use attracts employees
less likely to use illicit drugs. In fact,
studies found between 0 and 0.8% of
emergency first responders reported
ever using imjection drugs,5”®
whereas a national survey found that
1.7% of men in the general popula-
tion reported ever using injection
drugs.® Because illicit/injection drug
use is the major risk factor for HCV
infection,®'%!! studies of PSW
should find a lower prevalence of
HCV infection, absent an occupa-
tional source, than the general popu-
lation. In addition, because of the
heavy physical demands placed on
firefighters, those with advanced
liver disease (coagulopathy, cirrho-
sis, or chronic active hepatitis) are
probably precluded from entering the
workforce or may be required to exit
the workforce.'?

Another selection bias problem is
the relatively low participation rates
among the PSW. The study reported
participation rates for police, fire-
fighters, and EMS personnel of 61%,
48%, and 70%,. respectively. (Our
calculation of police participation
was 39% [1560 of 4000]). Although
this limitation is discussed in the
article, it needs more emphasis be-
cause those with known HCV infec-
tion are unlikely to participate (eg,
they already know they are seropos-
itive), and participation was less con-
venient for those most likely to be
occupationally exposed to blood
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(field vs office workers in each of the
occupational groups). These limita-
tions would underestimate the HCV
seropositivity among PSW in this
study.

The regression analysis of this
study produced some interesting yet
perplexing results. It found that the
strongest predictors for HCV sero-
prevalence were the occupations of
EMS personnel and firefighter (OR,
9.5 and 5.2, respectively) compared
with police officers. Because all
these occupations undergo illicit
drug testing and have similar demo-
graphics, it seems intuitive that this
finding would be attributable to in-
creased frequency of occupational
blood contact, particularly needle-
stick injuries, among these occupa-
tions."> However, the three variables
used to assess occupational blocd
exposure in this study were not sig-
nificantly associated with HCV sero-
positivity. To interpret these data, it
would have been helpful to know the
details on how occupational expo-
sures to blood were assessed. This
would include not just the frequency
of encountering blood and bodily
fluids but also the frequency of each
type of exposure (needlestick injury,
mucous membrane, and skin [intact
and non-intact]) over an individual’s
working career. In the absence of
detailed exposure information, job
title (eg, EMS personnel and fire-
fighters) may be a useful surrogate
for occupational exposure.

Finally, it is important to mention
injection drug use as a potential
study confounder. Because the study
did not mention injection drug use,
we assume this issue was not in-
cluded in the survey instrument. As
mentioned by the authors, “guilty
about drinking” and “misfortunes
and dissatisfaction with life” may
well be proxies of substance abuse,
particularly injection drug use.

We agree with the authors that
behavioral risk factors, particularly
injection drug use, are the most im-
portant tisk factors for HCV infec-
tion. However, by the nature of the
adverse conditions under which they
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work (in moving vehicles, in con-
fined spaces, with disoriented and/or
combative patients) and the docu-
mented risk of occupational expo-
sure to blood, PSW are at some risk
for occupationally acquired HCV in-
fection. In light of this ongoing risk,
we encourage local municipalities
employing PSW to maintain an HCV
prevention program that includes (1)
HCYV testing for postexposure man-
agement after a percutaneous or per-
mucosal exposure of HCV-positive
blood; (2) consideration of HCV
testing for postexposure manage-
ment after a percutaneous or permu-
cosal exposure to blood of unknown
HCYV status; and (3) education about
the transmission of bloodborne
pathogens, training in proper safety
measures, appropriate personal pro-
tective equipment and safety devices,
and vaccinations against hepatitis B
virus.®

Thomas Hales, MD, MPH
Winifred L. Boal, MPH

Clara Sue Ross, MD, JD

National Institute for Occupational
Safety and Health

Cincinnati, Ohio
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Reply

We are grateful to our colleagues
at the National Institute for Occupa-
tional Safety and Health for sharing
their perspectives on HCV risk and
infection, for helping to reinforce our
original conclusions, and for the op-
portunity to respond to potential mis-
interpretations of our findings. We
are in agreement that “PSW are at
some risk for occupationally ac-
quired HCV infection.” This state-
ment is true of all workers who have
the potential for exposure to human
blood, and it is consistent with the
discussion in our article. Our article
provides actual examples of public
safety worker HCV seroconversions
following occupational exposure. We
also agree that PSW, like any other
workers, should be educated about
bloodborne pathogens, should be of-
fered HBV vaccination, and should
undergo appropriate postexposure
management when exposures occur.
This indeed is the practice in Detroit
and many other municipalities.

Letters to the Editor

Although there is no doubt about
statistical differences in seropreva-
lence between police, fire, and EMS

workers in our data set, our findings -

do not support occupational expo-
sure as the reason for this_observa-

tion. Those individuals with positive -

tésts differed significantly from oth-
ers in the cohort on behavioral indi-

ces, but not in their reporting of

frequency of blood contact, history .
of an actual exposure incident, or
primary- work location (field vs of-

fice). To siiggest that occupational~]
T . . :
“exposure 1s more important than be—x

{ havioral risk, as proposed by Hales et
al, merely because of an association

between HCV and occupation,

would misrepresent our findings.

Similar to health care workers,
seroconversions caused by blood ex-
posures are likely to occur in some
cases, but as we pointed out, our
observations do not quantify the
magnitude of that risk because occu-
pational risk appears to be overshad-
owed by other risk factors. Also
similar to health care workers (ex-
cept those in certain areas such as
dialysis and liver transplantation),
the seroprevalence in our population
is no higher than that of the general
population. Our article did point out
the limitations, however, of compar-
ison with the general population.

Hales et al comment that our test-
ing methods (EIA-2, without HCV
MATRIX confirmatory testing) may
have overestimated the actual sero-
prevalence of HCV. This effect
would strengthen, rather than

weaken, the conclusion of a PSW |

prevalence no higher than that of the

general population. Further, although *
this might cause a modest degree ofs<"
data dilution, there is no reason to (s>
at a bias would result, be- ==

believe
cause the effect should be evenly
distributed.

Hales et al suggest that drug abuse
might be lower among PSWs com-
pared with the general population.
Indeed, this effect may help explain
the anomalous low seroprevalence
among Detroit police officers, who
are subject to up to three random
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drug tests annually. Firefighters and
EMS personnel, on the other hand,
are not subject to random drug tests.
Applicant drug testing merely dis-
courages those who are unable to
present a clean urine specimen at the
time of the test, whereas random
testing is likely to truly screen out
those with drug abuse problems. The
extent to which preplacement drug
testing of ﬁmc per-
sonnel would reduce a,p;ucauons

to recogmze that 1nd1v1duals who
choose to be firefighters or EMS
personnel in large urban centers are

] - . A
N pot particularly risk-averse com-

pared with most other citizens. Thus,
perhaps these individuals might be
susceptible to other risk-taking be-
haviors. On thé other hand, it may be

‘that Tandomly tested law enforcers

are less likely to use illegal sub-
stances. Thus, if the screening effect

J._ proposed by Hales et al were opera-
! tive, it would serve only to reinforce
{ the hypothesis of a behavioral expla-

nation for the lower seroprevalence

" rate among police officers and to

further argue against an occupational

! exposure mechanism to explain rate

;&ifferences. In- addition, Hales et al
note that PSWs admit to less injec-

tion drug use on surveys than the
general population. This may be be-
cause they are at greater career jeop-
ardy (vs the average citizen) if a
history of injection drug use were to
be discovered.

Hales et al propose that attrition
from the workforce due to advanced
liver disease could create a bias.
However, because of the very long
latency of HCV, liver disease tends
to be a late finding, and individuals
with advanced liver disease. repre-
sents a relatively small minority of
those who currently test positive for
HCV.

On the issue of the 63.8% versus
39%, we encourage Hales et al to
reread our results section and redo
the math. Police officers comprise
1560 of 2447 (63.8%) of the partic-
ipants, as reported. Incomplete par-

ticipation (eg, 1560 of 4000 police
officers) was appropriately reported
as a limitation of our study.

Of note, an investigation similar to
ours, with findings similar to those
we described, was recently com-
pleted in Oregon by Rischitelli et al
is discussed below and will be re-
ported in an upcoming issue of the
Journal.

Mark Upfal, MD
Detroit Medical Center
Occupational Health Services

Paul Naylor, PhD

Milton Mutchnick, MD

Division of Gastroenterology
Department of Internal Medicine
Wayne State University

Hepatitis C Screening and Prevalence
Among Urban and Rural Public Safety
Waorkers in Oregon

To the Editor: There has been
considerable interest and debate re-
garding the distribution and determi-
nants of HCV infection among pub-
lic safety workers, particularly
firefighters.!> We read with interest
the recent contribution of Upfal and
colleagues reporting the prevalence
of anti-HCV antibody among urban
public safety workers in Detroit,
Michigan.> They reported a sero-
prevalence of 1.1% in their total
sample (n = 2447) and observed
differences between police, emer-
gency medical service workers, and
firefighters (0.6%, 2.8%. and 2.3%,
respectively). Working in field ver-
sus office settings and frequency of
exposure to blood did not seem to
explain these differences, suggest-
ing that other individual medical
and behavioral factors were most

important.
_lmportant,

Our experience with HCV-anti-
body surveillance in Oregon gener-
ally confirms the findings of Upfal
and colleagues. Until its closure in
July 2000, the Occupational Infec-
tious Disease Service of the Occupa-
tional Health Program at Oregon
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Health & Science University pro-
vided occupational infectious disease
training, immunization, postexpo-
sure evaluation, and treatment to
public safety and health care workers
in Oregon and southwest Washing-
ton. During 1991 through 1999, we
performed 2251 initial HCV-anti-
body screening tests. Some of these
tests were performed routinely to
document the erostatus of

workers; other! re performed im-
- i)
mediately after aff exposure)to estab- P,

lish a baseline for follow-up. Tested
individuals included firefighters,
pdramedics, police officers, public
works employees, school district em-
ployees, and employees of private
organizations. Interest in baseline
HCV testing increased steadily dur-
ing this period (Table 1).

From 1991 to 1999, 73 profes-
sional emergency medical techni-
cians and paramedics employed by a
private ambulance service were
tested, with one positive result
(1.4%) (Table 1). Sixty-three special
education and first aid providers of
local school districts were tested
with no positive results (0.0%).
Ninety sewage and wastewater treat-
ment workers were tested with no
positive results (0.0%). Twenty addi-
tional personnel from dental offices,
emergency response teams, and other
private companies were tested with
no positive results (0.0%).

Among fire and law enforcement
personnel, 1179 firefighters and 826
police officers were tested. There
were nine positive tests among the
firefighters (0.8%) and three positive
tests in the police officers (0.4%).
All positive tests occurred among
personnel employed in the metropol-
itan areas of Portland and Salem,
Oregon. There were no positive tests
(0 of 100 and 0 of 103, respectively)
among rural firefighters and police
(Table ). Rural areas in the North-
west probably have a lower sero-
prevalence of hepatitis B and C com-
pared with urban areas because of
the distribution of demographic and
behavioral risk factors. One study of
health care workers in rural Wash-

{

P
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TABLE 1
Results of HCV Screening (Positive Tests/Total tests) in the OHSU Occupational Health Program (1991 to 1999)*
EMS Fire Police Public Works School Other
Year
1991 0/0 0/4 0/0 0/0 0/0 0/0
1992 0/0 0/0 0/0 0/0 0/0 0/0
1993 0/0 077 0/2 0/0 0/2 0/0
1994 0/0 0/34 071 0/0 0/1 0/0
1995 0/0 0/54 01 0/0 0/0 0/0
1996 11 3/52 0/1 0/2 0/0 0/0
1997 0/19 0/119 0/99 0/54 0/56 0/7
1998 0/26 4/587 0/75 0/19 0/2 0/11
1999 0727 2/322 3/648 0/14 0/2 ) 0/2
Total 1/73 9/1179 3/827 0/89 0/63 0/20
Seroprevalence 1.37% 0.76% 0.36% 0% 0% 0%
95% exact Cl 0.03-7.4% 0.35-1.4% 0.07-1.1% NA NA NA

* HCV, hepatitis C virus; OHSU, Oregon Health & Science University; EMS, emergency medical services; Cl, confidence interval; NA, not

applicable.

ington State confirmed a lower dis-
tribution for markers of hepatitis B
infection.*

The seroprevalence data obtained
in Oregon are similar to or lower
than those reported in other popula-
tions of public safety workers, in-
cluding Upfal’s sample in Detroit.’~’
The prevalence in our Oregon sam-
ple is also lower than estimates for
the general US population, particu-
larly when adjusted for age, gender,
and race.®~""

In February 2000, HCV preva-
lence estimates of 4.5% were ini-
tially reported among firefighters in
Philadelphia, Pennsylvania. These
data included positive antibody tests
(EIA-3) that were indeterminate by
recombinant immunoblot assay test-
ing or were not subjected to confir-
matory testing. Reanalysis of the
sample by the Centers for Disease
Control and Prevention demon-
strated a confirmed seroprevalence
of 3.0%.> The actual HCV sero-
prevalence in Detroit public safety
workers may be even lower than
reflected in Upfals et al's study,
given the false-positives associated
with the EIA method. In populations
with a HCV seroprevalence of less
than 10%, 20% to 50% of repeatedly
reactive tests by EIA may be false-
positive.> Our group is currently
completing a cross-sectional survey
of 719 police, fire, and corrections

officers. Preliminary analyses indi-
cate that 2 of 9 positive antibody
tests failed to be confinmed by re-
combinant immunoblot assay.

Our experience with public safety
workers in Oregon is consistent with
that of Upfal and colleagues in Mich-
igan, indicating that HCV-antibody
prevalence is low in public safety
workers. In our ongoing study, we
have collected information on em-
ployment history, frequency of con-
tact with blood on the job, and his-
tory of transfusions, injectable drug
use, and male-male sexual activity.
These data may improve the under-
standing of the relative contribution
of occupational and nonoccupational
risk factors in HCV infection in this
group of workers.

Gary Rischitelli, MD, JD, MPH
Linda McCauley, RN, MSN, PhD
William C. Lambert, PhD
Detroit Medical Center
Occupational Health Services
Center for Research on

Occup and Environ Toxicol
Oregon Health & Science
University
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