ABSTRACT

Objective. The purpose of the
study was to investigate infection
with hepatitis B virus (HBV) and hu-
man immunodeficiency virus (HIV)
among patients in a dermatology
practice.

Methods. Historical cohort,
matched case—control, and cross-
sectional survey methods were used.

Results. The age-specific inci-
dence of reported HBV infection in
the practice from 1985 through 1991
was more than 12 times the expected
rate. The dermatologist was not an
HBV carrier. He practiced neither
universal precautions nor sterile sur-
gical technique. Seroprevalence of
markers for HBV mnfection was high-
est (36.8%) among patients who had
had surgery on the same day that
HBYV was apparently acquired by an
index case; seroprevalence was near
the expected background level for pa-
tients not exposed to index cases. Of
HBV-infected patients with known
dates of onset, 72% had had surgery
during their incubation periods. All of
30 HBV antigen specimens tested
were of the same subtype. None of the
patients tested, including 74 patients
exposed to surgery on the same day as
a patient with acquired immunodefi-
ciency syndrome, had evidence of
HIV infection.

Conclusions. HBV, but not
HIV, was transmitted from patient to
patient by the dermatologist’s failure
to apply either universal precautions
or sterile surgical technique. (Am J
Public Health. 1993;83:1689-1693)
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Introduction

Concerns regarding the risk of ac-
quiring hepatitis B virus (HBV) and other
blood-borne infections during medical and
dental procedures have increased owing
to the epidemic of acquired immune defi-
ciency syndrome (AIDS) and apparent
transmission of the human immunodefi-
ciency virus (HIV) in a dental practice.!
Transmission of HBV in health care set-
tings is much more common than trans-
mission of HIV. Outbreaks of HBV infec-
tion have resulted from transmission of
the virus from infected health care work-
ers to their patients,>* and patient-to-
patient transmission has been described in
nosocomial outbreaks®’ and in alterna-
tive-care settings, such as acupuncture
clinics.8-10 In this report, we describe a
large outbreak of HBV infection that was
the first identified as resulting from pa-
tient-to-patient transmission in a conven-
tional outpatient medical practice.

In September 1991, public health of-
ficials in Lee County, Florida, recognized
that eight patients with acute HBV infec-
tion reported since 1985 had visited a Fort
Myers dermatologist prior to onset of their
disease. The dermatologist had no history
of acute hepatitis or hepatitis B immuni-
zation. In 1987, he was found to be hep-
atitis B surface antigen (HBsAg) negative
and hepatitis B surface antibody (HBsAb)
positive, indicating that he was not a car-
rier but had been previously exposed to
HBV. Patient records indicated that he
had seen more than 10 000 patients since
1985, most of whom were White and older
than 54 years of age.

Although the investigation was initi-
ated by reports of HBV-infected patients,
there was concern that HIV may have
been transmitted as well.

Methods

Practice Evaluation

The dermatologist was interviewed
regarding office practices and procedures,
and he was instructed regarding universal
precautions to control the spread of HBV
and other blood-borne disease.!! He was
subsequently observed with 16 consecu-
tive patients by one of the authors (W. G.
H.) to determine whether universal pre-
cautions were being followed. Office au-
toclaves were tested for proper timing,
temperature, and pressure.

Incidence Study

Only records for active patients and
patients whose charts had been open in
1985 or later were available for review.
Chart review identified all of the derma-
tologist’s patients who had been reported
to the Lee County Public Health Unit with
acute HBV infection from January 1985
through September 1991, including those
for whom exposure to the dermatologist
was not mentioned in the original case re-
ports. The findings were used to calculate
the proportion of all reported cases of
acute HBV infection who were patients of
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the dermatologist and to estimate the in-
cidence of reported cases in his practice.

Case-Control Study

Early in the course of the investiga-
tion, we conducted a case—control study
to test the hypothesis that HBV-infected
patients were more likely than other pa-
tients to have had a surgical procedure
during the incubation period of the disease
(45 to 180 days before onset of symptoms).
Case patients were persons reported with
acute HBYV infection with a known date of
onset for whom treatment records were
available from the dermatologist. Three
randomly selected control patients with
available treatment records were matched
with each of 20 case patients by age (+ 10
years) and year of visit—that is, controls
visited the dermatologist at least once dur-
ing the same year that the corresponding
cases acquired their infections. The con-
trol patients were randomly selected from
among patients of the dermatologist who
were not reported with hepatitis B.

Relative risk was estimated by the
matched odds ratio (OR) with a 95% con-
fidence interval (CI).12 The probability (P)
that the observed matched odds ratio
might have occurred by chance was ob-
tained by stratified Mantel-Haenszel anal-
ysis, with each stratum consisting of one
case and three matched controls. 13

Cross-Sectional Study of HBV
Seroprevalence

On the basis of the results of the
case~control study, we defined patients at
high risk of exposure as those who had
had surgery within 1 day of surgery on
HBV-infected patients during their incu-
bation periods and those who had had sur-
gery on the day of or the day after surgery
on HBV-infected patients subsequent to
their incubation periods. Nearly all of the
surgical procedures consisted of exci-
sional biopsies, but no appointment rec-
ords were available for years prior to 1991;
therefore, most of the high-risk patients
were identified through pathology reports,
which indicated the date on which a sur-
gical specimen was submitted. High-risk
patients were notified individually by mail
of the possibility that they had been ex-
posed to HBV and “other blood-borne
disease”” and were urged to appear for
testing. In addition, media publicity at-
tracted a large number of patients for test-
ing who had not been identified as high
risk. All patients who appeared for testing
were offered tests for HBsAb, HBsAg,
and antibodies to HIV.
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Testing was provided free of charge
from November 7 to December 18, 1991.
Sera were screened for HBsAg and HBsAb
with standard enzyme immunoassay re-
agents (Abbott Laboratories). Positive
HBsAg results were confirmed by virus
neutralization. In addition, the HBsAg in
specimens from 30 patients—sclected be-
cause they had known dates of onset or doc-
umented exposures to other infected
patients—were subtyped, using monoclo-
nal antibodies with restricted specificity in
an enzyme immunoassay.!4 Screening for
antibodies to HIV was also performed by
enzyme immunoassay (Genetic Systems).

Informed consent was obtained for
all testing, and pre- and posttest counsel-
ing was given to all patients who con-
sented to be tested for HIV. All patients
with positive test results were interviewed
regarding hepatitis B vaccination, com-
patible clinical illness, onset dates, and
possible risk factors, such as blood trans-
fusions, injection drug use, male homo-
sexuality, and contact with an infected
family member or sexual partner.

The test results from patients without
a history of hepatitis B vaccination were
used to calculate prevalence of serum
markers for infection for several catego-
ries of exposure. Only patients with a sin-
gle exposure in a single given category
were included in these calculations, with
one exception—all unvaccinated patients
not identified as being at high risk of in-
fection were included in a comparison
group, regardless of the number of times
they were seen in the practice. Standard
methods based on the binomial probabil-
ity distribution were used to calculate con-
fidence intervals for prevalence and to test
the significance of differences in preva-
lence ratios between categories. 1S

A number of patients were tested by
private health care professionals. Because
not all results were reported to us, patients
tested privately who did report their pos-
itive results to us were included in case
counts but were not included in the cal-
culation of prevalence ratios.

Cross-Sectional Study of HIV
Seroprevalence

Local AIDS surveillance staff
searched patient files in the dermatology
practice to find records for patients who
had been reported with AIDS and to ab-
stract their treatment histories. Patients
who had had surgery on the day of or the
day after surgery on a patient with AIDS
were identified as being at high risk of ex-
posure to HIV. These patients were then

notified and tested in exactly the same
manner described above.

Results

Reported Incidence

A total of 30 of the dermatologist’s
patients were reported with acute HBV
infection from 1985 through 1991. Twen-
ty-three were older than 54 years at the
time of diagnosis, representing 52% (23/
44) of all HBV-infected patients reported
from Lee County in that age group. The
estimated incidence of reported HBV-
infected patients older than 54 years in the
dermatology practice was 71.8 per 100 000
person-years, more than 12 times the rate
of 5.9 observed for the same age group in
the county as a whole during the same
period.

Case—Control Study

Eighty percent (16/20) of the case pa-
tients and 40% (24/60) of the matched con-
trol patients had had surgery during the
case patients’ incubation periods (matched
OR = 9.00; 95% CI = 1.82, 44.45;
P = 003). Subsequently, six of the control
patients appeared for screening; two were
identified as having been infected with
HBYV. Neither had a known date of onset,
and both had had surgery in the practice
during the incubation periods of their
matched case patients. When these two
control patients were deleted from the anal-
ysis, the matched OR was 9.33 (95%
CI = 1.93, 45.04; P = .002).

Cross-Sectional Study of HBV
Seroprevalence

Surgery dates of 22 HBV-infected pa-
tients (index case patients) were used to
identify a total of 736 patients as being at
high risk of infection. Four hundred (54%)
of these high-risk patients, excluding
those who had received hepatitis B vac-
cine, were tested for HBsAb and HBsAg.
Twenty percent (80) tested positive by one
test or the other, compared with 7.6%
(183) of 2408 other unvaccinated patients
who appeared for testing as a result of
media publicity or because they were
identified as high risk only for infection
with HIV (risk ratio = 2.63; 95%
CI = 2.07, 3.35; P <<.01).

The seroprevalence results were fur-
ther divided into five categories of expo-
sure, shown in Figure 1. Seroprevalence
of markers of HBV infection was highest,
at 36.8% (95% CI = 24.7, 50.7), among
those patients who had had surgery on the
same day that an index case patient ap-
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FIGURE 1—Prevalence of serum markers for HBV in five risk groups.
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parently acquired his or her infection. Se-
roprevalence was also relatively high
among those who had had surgery the day
before or the day after an index case pa-
tient’s apparent infection date. Having a
surgical procedure on days when index
case patients had subsequent surgical pro-
cedures was also associated with a prev-
alence significantly greater than that ob-
served for patients not in a high risk
category (12.1% vs 7.6%, x* = 5.86,
P =.02).
Exposure Histories

A total of 305 unvaccinated patients
in the dermatology practice, including in-

dex case patients, had serological evi-
dence of infection with HBV. Of these, 69
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had known dates of onset and patient rec-
ords available for review. These patients
had an average age at onset of 67 years
(range: 29-91); 38 were men and 31 were
women. Patient records documented sur-
gery by the dermatologist during the incu-
bation periods for 50 (72%) of the HBV-
infected patients with known dates of
onset, including 2 who eventually died of
the disease. The mean incubation period
was 126 days (range: 58-168 days).

Of the 19 HBV-infected patients with
known dates on onset and available treat-
ment records who had no record of sur-
gery during their incubation periods, 2
were spouses of patients with HBV infec-
tion who had had surgery in the practice
during their incubation periods, 1 was a

Hepatitis B Transmission

homosexual man, and 3 had been seen
during their incubation periods but there
was no record of a surgical procedure. The
remaining 13 patients had no known risk
factors for HBV infection.

None of the HBV-infected patients
with documented surgery in the practice
during their incubation periods had any
other risk factors for HBV infection.

HBsAg Subtyping

The epidemic curve (Figure 2) shows
70 of the 72 HBV-infected patients with
known dates of onset. The 2 patients not
shown were both chronic carriers of HBV,
one with onset in 1945 and the other with
onset in 1965. Subtyping of HBsAg from
the patient with onset in 1945, along with
29 others, showed that all were subtype
adw2.

HIV Exposures and Seroprevalence

The practice included 22 patients
with AIDS; all had died by the time of the
investigation. Two had no identified risk
factors. Each of these 2 had had only one
surgery in the practice, at 5 and 15 months
prior to their deaths. A total of 11 surgical
procedures had been performed on 9 of
the patients with AIDS in the practice, but
none on a day that HBV was apparently
transmitted. One hundred eighty-nine pa-
tients had had surgery on the same day as
surgery on an AIDS patient or on the day
after, and 74 of these, including 2 who
were exposed twice, were tested for anti-
bodies to HIV. Results for all of the 74
exposed patients and all of the other 2621
patients tested were negative.

Possible Vehicles for HBV
Transmission

Possible vehicles for HBV transmis-
sion between patients included the derma-
tologist’s hands, injectable solutions in
multiple-use vials, electrocautery tips,
and liquid nitrogen.

The dermatologist’s hands were of-
ten contaminated with blood, as he rou-
tinely operated without gloves and failed
to wash his hands after every patient.

Injectable anesthetic solution (1%
lidocaine without epinephrine) in multiple-
use 50-cc vials may have been contam-
inated. Only one 5-cc syringe was used per
patient. If additional solution was required,
the same syringe was refilled through a
needle that remained in the vial and was
common to all other patients seen that day.

Electrocautery tips were neither
changed nor cleaned between patients,
and cotton-tipped liquid nitrogen applica-
tors were occasionally returned to the res-
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FIGURE 2—Onset dates for 70 HBV-infected patients in a dermatology practice, 1880

ervoir after use (although liquid nitrogen
was not used in the surgical procedures
examined by our investigation). We found
no other problems with office sterilization
equipment or procedures for cleaning and
sterilizing instruments.

Discussion

Investigation of this outbreak was
complicated by several factors. The infec-
tions occurred over a long period of time
among a large number of people. Many in-
fections were asymptomatic, and reporting
of symptomatic infections was incomplete.
Nevertheless, a strong argument can be
made that patient-to-patient transmission of
HBV occurred with disturbing frequency.
The observation that HIV was not also
transmitted in this setting is consistent with
carlier estimates of the relative infectivity of
the two viruses!6-18 and further emphasizes
the importance of HBV as a blood-borne
pathogen in the health care setting.

The incidence calculations confirmed
the existence of an outbreak. The number
of person-years of exposure to the prac-
tice was necessarily a rough estimate for
calculation of a rate of infection. How-
ever, any error introduced was unlikely to
account for the 12-fold difference between
the estimated rate of reported HBYV infec-
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tion in the practice and that observed for
the county as a whole.

The hypothesis that infection was
transmitted via surgical procedures was
based on biologic plausibility and the der-
matologist’s description of his surgical
technique. It is possible that some control
patients in the case—control study, in ad-
dition to the two we identified, may have
been infected with HBV, but such mis-
classification would only have reduced
our estimate of the matched odds ratio.
The level of risk indicated by the matched
odds ratio, therefore, represents a mini-
mum estimate.

The results of the case~control study
suggested high-risk subsets of patients to
actively screen for evidence of infection,
both with HBV and with HIV, and the
validity of this classification was con-
firmed by the test results. Seroprevalence
of markers for HBV infection was signif-
icantly elevated among high-risk patients
in a pattern predicted by our hypothesis
that patient-to-patient transmission oc-
curred during surgical procedures.

The elevated prevalence of markers
of HBV among patients who had had sur-
gery the day before or the day after ap-
parent infection of an index case patient is
consistent with transmission by a vehicle,
such as contaminated solutions for injec-

tion, that could have been used on suc-
cessive days. Multiple-use vials for injec-
tion were identified as the likely vehicle of
infection with HBV in a previous out-
break, and the potential certainly existed
for contamination of the 50-cc vials of lo-
cal anesthetic solution as they were used
in this dermatology practice.6

Declining seroprevalence among pa-
tients exposed to days of subsequent sur-
gery on index case patients probably reflects
waning antigenemia. And seroprevalence in
the low-risk patients with no known expo-
sure to an index case patient (7.6%) was
close to the 7% found in Whites older than
54 years in a representative sample of the
general US population.®

The time of introduction of HBV into
the practice is unknown. Two carriers of
HBYV with long histories of infection were
identified in the practice, and the derma-
tologist himself may have been a source at
some time prior to 1987. However, there
is good evidence that HBV transmission
continued from patient to patient. The log-
arithmically expanding epidemic curve is
characteristic of patient-to-patient trans-
mission, although this pattern may have
been exaggerated by detection and recall
biases. There were several potential vehi-
cles for patient-to-patient transmission. A
high proportion of HBV-infected patients
were temporally linked to the practice and
to other infected patients, and all of the
specimens tested for antigenic subtype
were identical. The adw2 HBV subtype
accounts for approximately 88% of the
HBYV infections in the southeastern
United States, making the probability of
finding adw2 by chance alone in all 30
specimens from this outbreak equal to 1 in
50 (P =.02).20

In summary, we found more than 12
times the expected rate of patients re-
ported with acute hepatitis B in a derma-
tology practice; most cases had had sur-
gery in the practice during their incubation
periods. Transmission from patient to pa-
tient appeared to result from failure to ob-
serve either universal precautions or ster-
ile surgical technique. Finally, although
HBYV appears to have been freely trans-
mitted, we found no evidence of transmis-
sion of HIV.

These findings strongly support ef-
forts to increase awareness of blood-borne
infections among physicians and to ensure
that universal precautions are universally
practiced. They also emphasize the im-
portance of reporting blood-borne dis-
eases to public health authorities, along
with detailed exposure histories, and dem-
onstrate once again that continuing review
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of case reports by health departments is
useful in identifying and controlling out-
breaks. The outbreak described here was
so insidious and of such long duration that
it could easily have escaped detection if
only the numbers of reported cases had
been examined, without an epidemiologic
review of potential sources of infection.
Finally, consideration should be given to
establishing standards of care for office-
based procedures that would prevent the
spread of blood-borne disease in much the
same way that standards for food handling
are used to prevent the spread of enteric
disease. O
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