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Hepatitis B virus infection in medical and health

care personnel
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Abstract

An analysis of 51 cases of hepatitis B virus infection in
health care workers admitted as patients to the liver unit
over seven years showed three healthy carriers of
hepatitis B virus, seven cases of fulminant hepatic
failure, 13 cases of acute hepatitis, six cases of chronic
persistent hepatitis, 17 cases of chronic active hepatitis
(of whom 11 had cirrhosis), and five cases of hepato-
cellular carcinoma. To date 11 of these patients have died.
Only 15 of the 51 patients had a history of direct occu-
pational exposure and only three patients could recall
specific inoculation injuries. In contrast, the source of
infection was apparent in 32 of 50 consecutive cases of
fulminant hepatic failure or acute hepatitis B in non-
medical staff.

Since specific inoculation injuries are not the usual
mode of infection in medical staff and since only a few of
the patients who are hepatitis B virus carriers will be
detected by selective screening of ‘“high-risk” patients,
the overall risk of infection can be reduced only by
stricter precautions in the handling of any patient’s
blood and by the use of hepatitis B virus vaccines for
medical staff at high risk.
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Introduction

Even before the identification of antigens of the hepatitis B
virus, homologous serum jaundice was thought to be an occu-
pational hazard in medical staff,! and the recent studies using
antibody to hepatitis B surface antigen (anti-HBs) as a marker
of previous exposure to hepatitis B virus show without doubt
that medical staff are more often exposed than the general
population. The highest prevalence of anti-HBs is among
surgeons and pathologists, although nurses, laboratory staff,
workers in renal units, blood procurers, and dentists are also
affected.?~* Prevalence increases with age, but among medical
staff the most rapid rise is in the early years after entering
clinical work.? Outbreaks of acute hepatitis B in renal and
oncology units® ® and in relation to emergency surgery?’ provide
further evidence that medical staff can acquire hepatitis B virus
infection from patients.

The availability of specific immune globulin for use after
incidents of accidental inoculation and the very recent intro-
duction of hepatitis B virus vaccines® have opened new
approaches for prevention, and because of this we decided to
review our experience of liver disease related to hepatitis B virus
among health care workers with particular reference to the time
and source of infection, the findings being compared with 50
consecutive cases of acute type B hepatitis in non-medical staff.

Series of patients

The series of 51 patients comprised 39 men and 12 women referred
to the liver unit in the past seven years in whom hepatitis B virus
infection was proved. Serum was examined for HBsAg and anti-HBs
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and the e antigen system (HBeAg and anti-HBe) by radioimmuno-
assay (Abbott Laboratories). Most patients were surgeons, physicians,
or nurses; 24 were Caucasians born and working in the United
Kingdom, while 27 were from overseas, mainly South Europe, the
Arab countries, and the Far East (table I). Seven of these foreign
patients had been working in Britain for several years before their
presentation with liver disease. They are considered below according
to specific types of disease identified (table II).

TABLE 1—OQccupations of 51 health care workers with
hepatitis B virus infection

UK born  Foreign Total
Nurses. . .. .. 9 6 15
Surgeons 5 9 14
Physicians .. 5 5 10
Laboratory staff 2 2 4
Radiologists 1 1 2
Anaesthetists 0 2 2
Dentists .. .. 2 0 2
General practitioners 0 2 2
Total 24 27 51

TABLE 1I—Diseases related to hepatitis B virus in 51 health
care workers

UK born  Foreign Total

Healthy carriers .. .. 2 1 3
Fulminant hepatic failure

and acute hepatitis .. 14 6 20
Chronic persistent hepatitis 3 3 6
Chronic active hepatitis 4 13 17
Hepatocellular carcinoma 1 4 5
Total 24 27 51

TABLE 11I—Mode of exposure to hepatitis B virus in patients
born in the United Kingdom with fulminant hepatic failure
or acute hepatitis. Comparison of health care personnel
with non-health care personnel

Health care Non-health care

personnel personnel
(14 cases) (50 cases)
Occupational .. .. 4 0
Intravenous drug abuse 0 17
Blood transfusion 0 1
Tattooing 0 1
Heterosexual 1 4
Homosexual 0 9
Total known exposure 5(357".) 32(64",)

HEALTHY CARRIERS

Three HBsAg-positive patients with normal liver function test
results and histology were classified as healthy carriers. In two patients
the source of infection was unknown. The third patient, a retired
theatre sister, probably acquired the infection from her husband, a
general surgeon, who died of chronic active hepatitis and is included
in the series. One patient was HBeAg positive.

FULMINANT HEPATIC FAILURE AND ACUTE HEPATITIS

There were seven patients with fulminant hepatic failure, of whom
four survived, and 13 with less severe acute hepatitis. The 17 sur-
vivors returned to work after periods of one to six months. None has
developed chronic liver disease. HBsAg was eliminated from the
serum, and 11 of 12 who were tested more than six months after the
onset of their illness had developed anti-HBs.

Of the 14 patients in this group who were born in the United
Kingdom, four had a history of recent occupational exposure to
HBsAg-positive patients: a theatre sister had been exposed during an
emergency operation, a physician while working in a renal unit, one
nurse while working in an intensive care unit, and another nurse
while working on a medical ward. Non-occupational exposure could
be implicated only in the case of a female patient whose regular sexual
partner had recently had acute hepatitis B (table III).
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Of the six foreign patients in this group, five had a history of recent
occupational exposure. One surgeon had suffered an accidental
inoculation injury with a safety pin during an operation, two other
surgeons had recently operated on patients with hepatitis, and two
nurses had nursed HBsAg-positive patients on medical wards.

In contrast to the British medical personnel, the source of hepatitis
B virus infection was apparent in a large proportion (649%) of the 50
consecutive cases of acute hepatitis B virus infection in British
residents who were not medical staff. None of these patients was
referred directly from a drug addiction or venereology clinic, but the
commonest sources of infection were intravenous drug abuse (17) and
male homosexual activities (9) (table III).

CHRONIC ACTIVE HEPATITIS AND CHRONIC PERSISTENT HEPATITIS

Of the 17 patients with HBsAg-positive chronic active hepatitis,
11 had cirrhosis and three died—two in retirement and one while still
in practice at the age of 54. Of the 14 patients alive, four were able to
work only part time. Only two patients cleared HBsAg from the
serum and developed anti-HBs, and of the others, who remained
HBsAg positive over follow-up periods of six months to five years,
eight were also HBeAg positive.

The six patients with HBsAg-positive chronic persistent hepatitis
were clinically well and worked full time, although a medical physics
technician in the cardiopulmonary bypass team had to change his
duties because of hospital policy. These six patients were HBsAg
positive for two to seven years and two were also HBeAg positive.

Of the seven patients in this group born in the United Kingdom,
two had suffered accidental inoculation injuries with needles used to
draw blood from patients, and a psychiatric nurse had recently been
nursing patients with acute hepatitis B in a hospital for mental
subnormality. Non-occupational exposure seemed likely in only one—
a man who admitted frequent homosexual intercourse.

Of the 16 foreign patients in this group, three surgeons developed
acute hepatitis B after operating on patients who were known to be
hepatitis B virus carriers or who shortly afterwards became ill with
acute hepatitis. Progression to chronic active hepatitis was docu-
mented nine months to three years later.

HEPATOCELLULAR CARCINOMA

All five cases of HBsAg-positive hepatocellular carcinoma had an
underlying cirrhosis and died within a short period. Three presented
when the carcinoma was developing; the other two had been seen
earlier with cirrhosis and were reasonably well until the appearance
of the carcinoma one to three years later. In none of these five patients
was there an obvious source of hepatitis B virus infection.

Discussion

The incidence of clinical virus hepatitis is four times higher
among American hospital employees than in the general popu-
lation,® and 10 times higher among British surgeons than in the
general population of London.!° ! Also, in reported series of
patients with acute hepatitis, hospital staff have been represented
in high frequency—from 79, in the United Kingdom!? and
United States'® to 239, in Switzerland.* The exact mode of
hepatitis B virus infection in these medical staff, however, was
ascertained only occasionally, and in this series only one of the
20 with acute hepatitis B virus infection and two of the 28 with
chronic liver disease could recall a definite inoculation injury
and in only one case was it certain that HBsAg-positive blood
was implicated (table IV). This accords with the experience of
the Public Health Laboratory Service, which reported that only
two of 52 hospital workers with acute hepatitis B could remember
a specific inoculation injury.!® In contrast to the medical staff,
in our series of non-medical personnel with acute hepatitis B
virus infection, where only non-occupational exposure was
possible, the actual source of infection was usually apparent.
Probably, therefore, occupational rather than non-occupational
exposure was responsible for the infection in many of the
medical staff in whom the actual source was not apparent from
the history.

Contact with a particular HBsAg-positive patient was
identified in 15 (29-49;,) of our 51 patients, and this applied to
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similar numbers of the British patients and those born abroad
(table 1V), which suggests that a similar proportion of the
hepatitis B virus infection in medical staff in areas of high and
low hepatitis B virus prevalence was due to occupational
exposure.

In an epidemiological study Pattison er al'® showed that
contact with patients’ blood was the main risk factor for hepatitis
B virus infection in hospital staff and not direct patient contact,
even though saliva, ascites, and other body fluids may contain
hepatitis B virus. In view of our findings it seems likely that
hepatitis B virus infection may be acquired by contact with
infected blood without specific inoculation injury. Evidence in
support of this comes from the observation that renal dialysis
workers are less likely to become HBsAg positive if they wear
gloves when dialysing patients.? Although this does not protect
against inoculation injury, it does reduce simple skin contact.

The regular testing of staff and patients in renal dialysis units
and the isolation of HBsAg-positive individuals has, in the
United Kingdom, resulted in an overall reduction in the
prevalence of hepatitis B virus in patients and incidence of
hepatitis among the staff.’®* Routine HBsAg testing of other high-
risk groups might be thought to reduce similarly the risk of
hepatitis B virus infection in medical staff. The study of
Maynard!? shows, however, the inadequacy of selective HBsAg
screening. Among 6216 consecutive patients admitted to
hospital, 59 were found to be HBsAg positive, of whom only
10 (17%) would have merited screening on clinical grounds.
Cossart!® has also drawn attention to the false sense of security
that may occur in handling blood that has not been screened for
HBsAg and is therefore assumed to be negative. The adoption
of special precautions for handling only those blood samples
shown to be HBsAg-positive on the basis of selective screening
of high-risk patients will probably have little effect on the over-
all incidence of hepatitis B virus infection in medical staff. Only
by taking precautions in all intravenous procedures and with all
blood specimens reaching the laboratories will the risk of hepatitis
B virus acquisition by staff be minimised. Unfortunately, in
some circumstances, such as major gastrointestinal bleeding or
major trauma, it is difficult to avoid contamination of staff
members if the patients are to receive effective emergency
treatment.

Three of the patients in this series may have transmitted the
hepatitis B virus infection to family contacts. The son of one
of the dentists and the wife of a surgeon (both from the group
born in the United Kingdom) were found to be HBsAg positive
when the respective families were tested and have remained
healthy carriers of hepatitis B virus. The son of one of the
foreign doctors developed hepatitis shortly after his father. The
risk of medical staff transmitting hepatitis B virus infection to
their patients is, however, quite small. Although 11 patients in
this series had HBeAg in the serum, indicating high infectivity,
there was no evidence that they had transmitted infection to
their patients. Other reports indicate that medical and dental
staff in the incubation period of acute hepatitis B have treated
patients without apparently transmitting hepatitis B virus
infection to any of them.!® 2° There are other reports, however,
where health care workers who are chronic hepatitis B virus
carriers, including a nurse,? a physiotherapist,2? dentists,?? 24

TABLE Iv—Comparison of occupational exposure to hepatitis B virus in UK
born and foreign health care staff

UK born Foreign
(n=24) (n=27)
Accidental inoculation injury 2 1
Operations on HBV carriers .. .. 1 5
Working in renal unit with HBV carriers 1 0
Nursing HBV carriers on medical ward or
intensive care unit .. .. .. 2 2
Nursing patients with hepatitis B in mental
hospital .. .. .. .. 1 0
Total 7(29-29, 8(29:6°,)
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and a gynaecologist,?’ have been responsible for the transmission
of infection.

Treatment that inhibits virus replication and renders the
blood non-infective would be of particular value to medical
staff, and early results with adenine-5-monophosphate are
encouraging.?® Only the prophylactic use of hepatitis B virus
vaccines at the start of clinical training is likely to reduce the
risk of acquiring hepatitis B virus infection. In a controlled trial
among medical and nursing staff in French renal units®’
hepatitis B virus vaccination was shown to confer protection
against infection, and these encouraging results indicate that
immunisation with hepatitis B virus vaccines should be of value
in other health care workers with a lower risk of infection.

We are grateful to the many physicians and surgeons who referred
the patients in this series for allowing us access to their earlier records.
Requests for reprints should be addressed to RW.
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