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Abstract Background. Infections with hepatitis B virus
(HBV), hepatitis C virus (HCV), and the human immuno-
deficiency virus type 1 (HIV-1) are common in inner-city
populations, but their frequency and interrelations are not
well established.

Methods. During a six-week period, excess serum
samples were collected, along with information on risk fac-
tors, from all adult patients presenting to an inner-city
emergency department. The samples were assayed for
hepatitis B surface antigen (HBsAg) and antibodies to
HCV and HIV-1.

Results. Of the 2523 patients tested, 612 (24 percent)
were infected with at least one of the three viruses. Five
percent were seropositive for HBV, 18 percent for HCV,
and 6 percent for HIV-1. HCV was found in 145 of the 175
intravenous drug users (83 percent), 36 of the 171 transfu-

N addition to human immunodeficiency virus type
1 (HIV-1), hepatitis B virus (HBV) and hepatitis
C virus (HCV) are major sources of public health
concern. Approximately 25 percent of adults infected
with HBV become ill with jaundice, and of the 6 to 10
percent with acute infections who become carriers,
about a quarter progress to chronic active hepatitis.'
In a substantial proportion cirrhosis or primary hepa-
tocellular carcinoma develops. HCV is considered to
be the chief etiologic agent for both parenterally trans-
mitted?** and sporadic®’ non-A, non-B hepatitis. Al-
though HCV infection is usually not severe and is
often asymptomatic, chronic hepatitis develops in at
least 50 percent of those infected, and at least 10 per-
cent will die of associated complications.? The pres-
ence of antibody to HCV is particularly associated
with chronic liver disease in persons with post-transfu-
sion non-A, non-B hepatitis,® and it may also be asso-
ciated with more severe alcoholic liver disease'*'! and
the development of hepatocellular carcinoma.!'®!21*
HBV, HCV, and HIV-1 share modes of transmis-
sion and are relatively prevalent among certain popu-
lation groups. However, their seroprevalences and
interrelations in a general inner-city population of pa-
tients have not been described. Also, since parenteral
transmission appears relatively efficient for these vi-
ruses, percutaneous exposure represents an occupa-
tional risk to health care providers. Routine testing of
patients for HIV-1 has recently been advocated as a
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sion recipients (21 percent), and 5 of the 24 homosexual
men (21 percent). Among black men 35 to 44 years of age,
the seroprevalence of HCV was 51 percent. HBsAg was
present in 9 percent of those whose only identifiable risk
was possible heterosexual exposure. At least one viral
marker was found in about 30 percent of the patients who
were actively bleeding or in whom procedures were per-
formed. Testing for HIV-1 alone would have failed to iden-
tify 87 percent of the patients infected with HBV and 80
percent of those infected with HCV.

Conclusions. In a population of patients in an inner-
city emergency room, HBV, HCV, and HIV-1 are all highly
prevalent. However, routine screening for HIV-1 alone
would identify only a small fraction of the patients who
pose risks of severe viral infections, including HBV and
HCV, to providers. (N Engl J Med 1992;326:1399-404.)

means of increasing provider vigilance and reducing
occupational exposures.'>'® However, a strict focus on
routine HIV-1 testing may not identify patients with
other transmissible blood-borne infections, such as
HBV and HCV.

We previously reported a high seroprevalence of
HIV-1 infection (6.0 percent) among patients in our
emergency department.'” We now describe the sero-
prevalence and epidemiologic characteristics of HCV
and HBV among 2523 patients in the emergency de-
partment and examine the interrelations among active
HCV, HBV, and HIV-1 infections. We also assess the
potential value of routine testing of patients only for
HIV-1 in this setting as a means of identifying those
who pose a risk of HBV or HCV to providers.

METHODS

The facility and study design have been described previously in a
report on the seroprevalence of HIV-1 in our emergency depart-
ment population.'” Briefly, for six consecutive weeks from June
through August 1988, excess serum was retained from all patients
15 years of age or older who presented to the emergency department
at Johns Hopkins Hospital and had blood drawn. Serum samples
and data were collected prospectively with a procedure in which the
patient’s identity was not linked with the sample. Serum specimens
and corresponding data-collection sheets were labeled with preas-
signed study numbers that did not contain any patient identifiers.
Data were collected 24 hours a day during the patients’ visits by
study investigators who were not involved in the patients’ care. The
serum samples were analyzed for antibody to HIV-1'7 and for hepa-
titis B surface antigen (HBsAg), and subsequently, when assays for
HCYV became available, for antibody to HCV. The study design was
approved by the institution.

Data on demographics, clinical condition, procedures performed,
observed exposures of providers to the patient’s blood and body
fluids, and risk factors were collected for each patient. At the time of
the study, it was routine policy in the emergency department to
inquire about risks for blood-borne infections, with HIV-1 trans-
mission used as a model. Thus, the risk factors ascertained were any
history within the past 10 years of intravenous drug use, homosex-
ual or bisexual activity in men, receipt of blood products, or hetero-
sexual activity with a partner who had any of the foregoing risk
factors. The risk factors were determined by a study investigator
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(not involved in the patient’s care) who interviewed each patient
directly; the interview was supplemented by a review of the pa-
tient’s chart. The risk factors were categorized as being present,
absent (the category that was used when a patient denied having a
risk factor), or of unknown status. The last category was used in the
case of patients for whom no risk factors were found but whose
medical condition precluded a full assessment of risk. Unprotected
exposures of providers to patients’ blood and body fluids were mon-
itored prospectively by direct observation, and this information was
supplemented in interviews with the providers.

Serologic Analysis

Serum samples were frozen and stored at —70° C. They were each
evaluated by enzyme-linked immunosorbent assay (ELISA) for
antibodies to HIV-1 (Organon—Teknika, Charleston, S$.C.), and all
repeatedly reactive specimens were analyzed by Western blotting
for reactivity with HIV-1 protein (Dupont, Wilmington, Del.).
Specimens with multiple antibody bands reactive to p24, p31, and
gp41 or gp120/160 were considered seropositive.

Antibody to HCV was detected by the first-generation assay
Ortho HCV ELISA Test System (Ortho Diagnostics, Raritan,
N.J.).% All samples repeatedly reactive were tested further by an
HCYV dot blot immunoassay (Matrix HCV, Abbott Laboratories,
Abbott Park, Ill.). The Matrix HCV antigen test panel consists of
recombinant antigens that represent three nonoverlapping regions
of the HCV genome: C100 (a nonstructural gene 4 product), 33c (a
nonstructural gene 3 product), and core (viral nucleocapsid). Sam-
ples were considered positive if two or more distinct antigens were
reactive, negative if there were no reactive antigens, and indetermi-
nate if the reactivity pattern did not meet either of these criteria.'®

Samples reactive for antibodies to HCV were also analyzed by the
recombinant immunoblot assay system (RIBA-1, Ortho Diagnos-
tics).! Samples were considered positive if both the C100-3 and
5-1-1 bands were present. A sample was considered indeterminate if
there were bands present but the criteria for reactivity were not met
or if the control band of superoxide dismutase was reactive along
with the C100-3 band, the 5-1-1 band, or both.

HBsAg was detected with the NML ELISA (Organon—Teknika,
Durham, N.C.). All repeatedly reactive specimens were considered
positive for HBsAg.

Data Analysis

Comparisons were made by the chi-square test for proportions
and the test of independence, Fisher’s exact test, or Student’s t-test.
Seroprevalence rates specific to age and race were analyzed by
grouping the patients in 10-year age intervals and calculating the
age-specific seroprevalence rate for each interval. These rates were
then plotted at the midpoints of the intervals. Seroprevalence
curves were obtained by smoothing the original ungrouped data
with a smoothing technique.?’ Unlike the method used in our previ-
ous studies,'"?' risk factors were not ordered hierarchically, because
the resulting hierarchy may be different for each type of viral infec-
tion, rendering comparison difficult. Thus, risk factors were catego-
rized according to whether the patient had a single risk factor, had
multiple risk factors, acknowledged no risk factors, or had no identi-
fied risks but incomplete ascertainment of risk factors. Multivariate
logistic-regression analysis was performed to determine which char-
acteristics of patients were independently associated with each viral
infection.?? The method used also allowed the estimation of pair-
wise association among the three markers after adjustment for the
effects of covariates on each.?

REsuLTS

There were 5229 visits by patients to the emergency
department during the study. Among these patients,
2613 had blood drawn, but 90 patients had insufficient
excess serum samples for all analyses to be completed.
Thus, there were 2523 patients in the study sample.

May 21, 1992

Of these, 1216 (48 percent) were men, and 1307 (52
percent) were women. There were 1947 blacks (77
percent), 559 whites (22 percent), and 17 members of
other races (<1 percent). Thirty-three percent of the
patients were admitted to the hospital.

Seroprevalence of Viral Markers

Six hundred twelve patients (24 percent) had at
least one viral marker. There were 458 serum samples
positive for HCV (18 percent), 129 positive for HBsAg
(5 percent), and 152 positive for HIV-1 (6 percent)
(Table 1). Of the patients with HIV-1 infection only,
57 (38 percent) knew they were infected. Only 4 of
those with HBsAg (3 percent) and 16 of those with
HCV (3 percent) presented with clinical evidence of
possible liver disease (jaundice, hepatomegaly, or as-
cites).

The mean (*£SD) age of the patients was 43*+19
years, and the ages of those with HBsAg, HCV, and
HIV-1 were 4118, 37+13, and 34+8 years, respec-
tively. Race- and sex-specific curves of seroprevalence
plotted against age are shown in Figure 1. The highest
seroprevalence rate for HCV (51 percent) was found
among black men 35 to 44 years of age. In this group,
58 percent were infected with at least one of the three
viruses. Among whites, the highest rate of HCV sero-
prevalence (21 percent) was also found among men 35
to 44 years old. The highest seroprevalence rate for
HBsAg was found among black men 55 to 64 years old
(10 percent) and over 84 years old (11 percent) (Fig.
1). Logistic-regression analysis revealed that persons
25 to 34, 35 to 44, and 55 to 64 years old had signifi-
cantly higher seroprevalence rates for HCV than those
over 64 years old (Table 2). The prevalence of HBsAg
did not vary significantly with age.

In 91 specimens there was evidence of infection
with both HCV and HIV-1 (odds ratio, 8.1; 95 per-
cent confidence interval, 5.8 to 11.5), and in 17 there
were infections with both HIV-1 and HBsAg (odds
ratio, 2.5; 95 percent confidence interval, 1.5 to 4.3).
The hypothesis of independent distributions was re-
jected for each of these two relations (P<0.001). This
hypothesis could not be rejected in the case of the 30
persons infected with both HCV and HBsAg (odds
ratio, 1.4; 95 percent confidence interval, 0.9 to 2.1;
P = 0.12). The multivariate logistic-regression model
revealed that once other covariates were taken into
account, none of the three associations were statisti-
cally significant (Table 2). Although more coinfec-
tions occurred than would have been predicted by the
seroprevalence rates observed, infections with HBsAg
and HCV each occurred more often in the absence of
other infections. A total of 460 patients (18 percent)
had either HCV or HBsAg without concurrent HIV-1
infection, Testing for HIV-1 antibody alone would
have missed 367 of 458 patients with HCV infection
(80 percent) and 112 of 129 carriers of HBsAg (87
percent). Overall, testing for HIV-1 would have failed
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Table 1. Seroprevalence of Viral Markers among 2523 Patients in
the Emergency Department, According to Risk Factors.

No. of
Risk Facror PATIENTS VIRAL MARKER
ANTIFHCV  HBsAg  ANTI-HIV-1 ANY
no. (%) positive
At least one 540 274 (S1) 35(D) 120 (22) 330 (61)
Intravenous drug use 175 145 (83) 10 (6) 47 (27) 153 (87)
Homosexual sex 24 521 407 16 (67) 19(79)
Blood products 171 36 (21) 8 (5) 8(5) 47 (28)
Heterosexual exposure 47 3(6) 4(9) 4(9) 11 (23)
to partner at risk
More than one risk 123 85(69) 9(7) 45 (37) 100 (81)
factor
None acknowledged 726 63 (9) 34 (5) 11(2) 98 (14)
None known 1257 121 (10) 60 (5) 21 (2) 184 (15)
All* 2523 458 (18) 129 (5) 152(6) 612 (24)

*Represents the sum of the values for at least one risk factor, none acknowledged, and none
known.

to identify 460 of 629 patients (73 percent) with at
least one infection other than HIV-1.

Seroprevalence According to Risk Factors

Seroprevalence rates of HCV, HBsAg, and HIV-1
in the population stratified according to risk factor are
shown in Table 1. Intravenous drug users had particu-
larly high rates of viral infection, particularly with
HCYV (83 percent). Persons with homosexual activity
as their only risk factor had relatively high rates of all
three viral markers, with 79 percent having evidence
of at least one viral infection. Relatively high rates of
infection were also found among those whose only ac-
knowledged risk factor was heterosexual exposure; at
least one marker was found in 23 percent. Even the
group of those with no identified risks had relative-
ly high rates of infection with each virus. Multivar-
iate logistic regression revealed that the only risk
independently associated with HBsAg was homosex-
uality, whereas both intravenous drug use and the

A Mean Seroprevalence (%)
Black men (---A-) 30.9
Black women (—Hl—) 1.9
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receipt of blood products were associated with HCV
(Table 2).

We examined whether the presence of HIV-1 in-
creased the likelihood of coinfection with either HCV
or HBsAg for patients in the various risk categories.
No increase in the prevalence of either virus was found
among those in single-risk categories (P>0.2). The
regression analysis that addressed these associations

in those with multiple risk factors had similar results
(Table 2).

Potential Exposure of Health Care Providers to Viral

Infection

The incidence of unprotected exposure to patients’
blood or body fluids was assessed for 98 percent of the
patients. Situations that placed providers at increased
risk occurred in significant numbers (Table 3). Rou-
tine testing only for HIV-1 would have missed 74 to 88
percent of infections with HCV or HBsAg among pa-
tients posing particular risks of exposure to providers.
Of the unprotected (nonpercutaneous) exposures of
providers to infected blood or body fluids, 88 percent
and 75 percent, respectively, involved viruses other
than HIV-1. Routine testing only for HIV-1 would
have missed 11 of 14 viral infections (79 percent)
among those requiring immediate major surgery.
Screening for HBsAg in addition to HIV-1 would still
have failed to identify 10 such patients who had HCV
infection only (71 percent).

DiscussioN

We found high seroprevalence rates of HBsAg,
HCYV, and HIV-1 among the patients in our emergen-
cy department in inner-city Baltimore. Nearly 25 per-
cent of the patients were actively infected with at least
one of these viruses. Although general serologic sur-
veys of HCV have been undertaken*?* and high sero-
prevalence rates of HCV have been reported among
specific risk groups, such as intravenous drug us-
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Figure 1. Smoothed Seroprevalence Curves for Antibody to HCV (Panel A) and for HBsAg (Panel B) among 2523 Patients in the
Emergency Department.

Values for patients grouped according to 10-year age intervals are plotted at the middle of each interval for comparison with the
smoothed curve.
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Table 2. Multivariate Logistic-Regression Analysis of Seropositiv-
ity for HBsAg and Antibody to HCV among Patients in the Emer-
gency Department.

‘CHARACTERISTIC HBsAg ANTI-HCV

ODDS RATIO 0ODDS RATIO

(95% CONFIDENCE (95% CONFIDENCE

INTERVAL) P VALUE INTERVAL) P vaLue
Age (yr)
15-24 1.62 (0.65-4.02) 0.30 1.03 (0.49-2.17) 0.93
25-34 1.63 (0.68-3.88) 0.27 3.18 (1.66-6.09) <0.001
35-44 1.72 (0.70-4.25)  0.24 4.36 (2.28-8.32) <0.001
45-54 1.14 (0.41-3.20) 0.81 1.10(0.50-2.42) 0.81
55-64 2.15(0.94-4.92) 0.07 2.13 (1.06-4.30) 0.03
>64* 1.00 — 1.00 —
Race
Black 1.50 (0.89-2.50) 0.13  2.03 (1.38-3.00) <0.001
White* 1.00 — 1.00 —
Sex
Male 1.09 (0.75-1.59) 0.66 2.00 (1.53-2.61) <0.001
Female* 1.00 — 1.00 —
Risk factor
Homosexual sex 4.59 (1.41-14.88) <0.01  1.56 (0.50-4.87) 0.45

Intravenous drug 1.05 (0.58-1.86)  0.91 22.40 (15.23-32.95) <0.001
use

Receipt of blood 1.05 (0.58-1.90) 0.88 1.88 (1.24-2.84) <0.003
products

Heterosexual sex 1.12 (0.47-2.64) 0.80 0.66 (0.38-1.15) 0.14
with partner
at risk

None known* 1.00 — 1.00 —

Viral markert

Anti-HIV-1 1.84 (0.86-3.92) 0.12 1.73 (0.95-3.17) 0.07

Anti-HCV 1.16 (0.72-1.90) 0.54 — —

*Reference category.
tData shown are for the comparison with patients in whom the marker is absent.

ers,?? there are few data on HCV in inner-city popu-

lations. The 18 percent HCV seroprevalence rate
found in this study represents one of the highest rates
reported in a general population of patients. We found
that HCV was concentrated among patients 25 to 44
years old, with a particularly high prevalence among
minorities, as noted in a previous study.?*

The seroprevalence of HCV among intravenous
drug users (83 percent) was similar to that found by
others in the Baltimore—Washington, D.C., area.®
Among the men who acknowledged homosexual activ-

Table 3. Potential Exposure of Health Care Providers to Virus from Patients.
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ity as their only risk factor (21 percent), HCV sero-
prevalence was higher than that suggested by other
studies,>*?*? and this may indicate an increasing
spread among this risk group in our area. Although
some studies suggest that heterosexual exposure to
HCV is not a major risk factor for transmission,?%
our data support the findings of others- that such
transmission can be considerable, even if less efficient
than that occurring by other routes.>%%:%8:31:32 Gyjl},
among those with possible heterosexual exposure as
their only risk factor, HCV seroprevalence was com-
paratively lower than in other risk groups. Heterosex-
ual exposure may have been underdetected, however,
and it may thus be responsible for infections found
among those with no identified risks.?®* Unreported in-
travenous drug use may also explain some of these
infections, as well as those occurring in other risk
groups. Still, the high proportion of patients infected
with HCV in whom we did not identify a possible
source of exposure (40 percent) was similar to that
reported in the literature.’

The seroprevalence of HBsAg among our patients
(5 percent) was also one of the highest reported for a
general population of patients,*** a finding that sup-
ports calls for programs of universal vaccination.®®
HBsAg was most commonly found among black men
(6 percent), although neither race nor sex was inde-
pendently associated with it. The seroprevalence of
HBsAg among patients in our risk groups was similar
to that observed in the Veterans Affairs study con-
ducted near Baltimore.*

The issue of routinely testing patients for HIV-1 as
a means of identifying those who may pose a risk of
infection in an occupational setting has received con-
siderable attention.'>'® We found, however, that al-
most 20 percent of our patients had active HBV or
HCV infection without concurrent HIV-1 infection.
Testing for HIV-1 antibody alone would have missed
367 of all the HCV infections (80 percent) and 112 of
those with HBsAg (87 percent). It should be noted
that almost a third of the patients who went directly
from the emergency department to the operating suite
were found to have at least one viral infection, and
the vast majority of these (79 per-
cent) would not have been identi-

fied by routine screening for HIV-1

No. Virus M .
PoTeL v Rove alone (Table 3). As we found with
SITUATION EXPOSURES VIRAL MARKER HIV-1 TeSTING HIV_I,” paticnts with HBSAg or
ANTI- T M M
WIHCY  HBsAg v - HCV cannot be rcll?.bly 1denF1ﬁed
N on the basis of patient-associated
rumber (perceni) positive characteristics, risk assessment, or
Altered consciousness 363 80 (22) 20 (6) 14 (4) 95 (26) 81 (85) chinical prescn[ation_ Clinical con-
Active bleeding 477 1T@S) 2GR 14029 1087 dition appears to be the least help-
Exposure to patient’s 32 6 (19) 4 (13) 13 8 (25) 7 (88) ful, since only 3 percent of those
blood .
Exposure to patient’s 17 3(18) 1(6) 1(6) 4(24) 3(75) with HBsAg and 3 percent of those
body fluids seropositive for HCV had evidence
Patient taken directly 44 13 (30) 1(2) 3 14 (32) 11 (79) of liver disease. Given the wide dis-
M‘f’ "Pm‘“;g suite 7 Jp. 6 a0 6808 51.05) tribution of these viruses in this
ajor procecures lation, routine HIV-1 in
Minor procedures 3962 714 (18) 194 (5) 249 (6) 945 (24) 696 (74) population, routine v testng

would be relatively ineffectual as a
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means of alerting providers to patients who may pose
an occupational risk. Adherence to universal precau-
tions remains the best strategy for this purpose.

We chose to assay for antibodies to HIV-1, HCV,
and HBsAg because the presence of each of these
markers implies the ability to transmit virus."**637-40
Thus, some assessment of the potential risk to provid-
ers from contact with these viruses could be undertak-
en. The potential for the exposure of providers and
subsequent transmission of viral infection in this set-
ting is considerable (Table 3). During the six weeks of
our study, we documented more than 4000 major and
minor invasive procedures, and 477 of the patients
were actively bleeding. The annual risk of HIV-1 ac-
quisition in an emergency department such as ours,
where there is a high potential for exposure to this
virus, has been estimated at only 0.026 percent per
provider.*' However, the cumulative risk of occupa-
tional acquisition of HIV-1 over the course of a 30-
year career in an environment such as ours has been
estimated to be 1.4 percent (90 percent confidence
interval, 0.2 percent to 14.0 percent) — a figure that is
not inconsequential.*? Consistent adherence to univer-
sal precautions would decrease this risk by an estimat-
ed 30 percent.*?

The rate of occupational acquisition of HBV
among unvaccinated health care providers may be ap-
proximately 50 to 100 percent higher than the rate for
HIV-1, since the risk of transmission after percutane-
ous exposure to HBsAg-positive blood can be as high
as 30 percent.” The prevalence of markers of HBV
infection among unvaccinated providers who come
into frequent contact with blood ranges from 15 per-
cent to 30 percent — 3 to 10 times higher than in
providers without much contact with blood.! Unvac-
cinated personnel in the emergency department are at
particular risk: 30 percent have been shown to have
markers for HBV, the highest such rate of any group
of providers.***> HBV transmission in the workplace
remains a concern despite the availability of a vaccine.
Only 50 percent of physicians in the United States*
and only 42 percent of all providers with responsibil-
ities for patient care*’ are believed to be vaccinated for
HBYV at this time.

The risk of occupational acquisition of HCV is only
now being assessed. However, there have been several
cases of such transmission in an occupational set-
ting.**>° A recent study reported that acute HCV in-
fection with seroconversion occurred in 3 of 110 pro-
viders (2.7 percent) who had documented needle-stick
exposures to the blood of patients with antibodies to
HCV.* Before the advent of HCV assays, there were
several reports of occupational transmission of non-A,
non-B hepatitis,>”? and others have noted that this
form of hepatitis appears to be more frequent among
providers involved in patient care or those who have
laboratory responsibilities than in control popula-
tions.>?7:%8

This study has some limitations. Although we found
the seroprevalence of HCV among our patients to be
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high, we may in fact have underestimated it. The time
required for seroconversion can be long,*® and the
first-generation screening assay used may have failed
to identify some infected patients with low titers of
antibodies or with antibodies to other antigens of
HCV.® The transfusion of blood seronegative for
HCV has resulted in the transmission of HCV, with
seroconversion in patients who subsequently had post-
transfusion non-A, non-B hepatitis.2

The data on risk factors should be approached
with some caution. In the absence of specific indi-
cations, providers rarely evaluate specific risk fac-
tors for viral hepatitis in the emergency department.
Also, the assessment of other risk factors in such
settings is limited, and thus some patients with infec-
tions but without identified risks may in fact have
engaged in risky behavior or activities.®® Also, in-
fection rates among members of risk groups present-
ing in our emergency department may not represent
the rates in the population at large. Still, the pro-
portion of members of risk groups who were infect-
ed with HCV or HBsAg and in whom no risks were
identified was similar to that found in other sur-
Veys.5:2526.31,32,34

In summary, this study provides evidence of a
high prevalence of presumed infectivity of HCV and
HBV in an unselected but well-defined population
of patients who also have a high prevalence of
HIV-1 infection. The study also provides prelimi-
nary evidence that sexual transmission of HCV
may be more common than has been previously
appreciated. Exposure to HCV, HBV, and HIV-1 in
health care settings in the inner city may be consid-
erable without appropriate infection-control proce-
dures. Apart from the clinical sequelae, the acquisi-
tion of any of these viruses may prevent providers
from continuing to practice their professions,® as
recent developments attest. We believe that our data
demonstrate the inability of routine HIV-1 screen-
ing to identify most patients who pose a risk to pro-
viders in such settings, and thus underscore the need
for rigorous adherence to universal precautions and
for continued implementation of HBV vaccination
programs.

We are indebted to Richard Kline, M.Sc., of the Laboratory
of Immunoregulation, and Doris Wong, B.S., of the Laboratory of
Infectious Diseases, National Institute of Allergy and Infectious
Diseases, National Institutes of Health; and to David Vallari of
Abbott Laboratories, for their assistance with serologic analyses
of specimens for antibody to HCV.
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