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suMMARY Two hundred and thirty-nine patients with different rheumatic diseases were investi-
gated for serological markers of hepatitis B virus (HBV) infection. An increased prevalence of
anti-HBs was found in patients with systemic lupus erythematosus. The total prevalence of HBV
markers in patients with polymyalgia rheumatica, temporal arteritis, juvenile and adult rheumatoid
arthritis (RA), and systemic sclerosis was not significantly different from age-matched controls.
Remarkably, 6 patients were HBsAg-positive of whom 3 had RA (4%). Two patients with RA
were 'healthy' HBsAg carriers. The third patient had circulating HBeAg as well and had shown
progression from acute hepatitis to cirrhosis during the time of observation. Three of 18 patients
with polyarteritis nodosa were HBsAg- and HBeAg-positive, and all 3 were young men. Clinical
improvement was seen in one of these patients and was associated with seroconversion from
HBeAg to anti-HBe. Our data do not support the theory that HBV is an aetiological factor in
rheumatic diseases except in some cases of polyarteritis nodosa.

The hepatitis B virus (HBV) infection has been
reported to be associated with liver diseases as well as
various types of extrahepatic manifestations.
Immune complex manifestations of the HBV that
have been reported include prodromal serum sick-
ness in acute hepatitis, membranous glomerulo-
nephritis, cutaneous vasculitis, infantile papular
acrodermatitis, essential mixed cryoglobulinaemia,
and polyarteritis nodosa (PAN).' Furthermore, an
association of HBV infection with other inflamma-
tory syndromes has been suggested in diseases such
as rheumatoid arthritis,2 polymyalgia rheumatica,3
and polymyositis.4

In the present study a group of patients with vari-
ous rheumatic diseases were investigated for the
presence of hepatitis B surface antigen (HBsAg),
antibody to HBsAg (anti-HBs), hepatitis B e antigen
(HBeAg), and antibody to HBeAg (anti-HBe) in
order to clarify the association between HBV and
rheumatic diseases.

Patients and methods

Included in the study were all patients seen by one of
the authors (H.P.) in either the ward or the
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outpatients clinic during a 2-year period. Only
patients fulfilling the diagnostic criteria mentioned
below were included in the study.
Juvenile rheumatoid arthritis (JRA). Of the 34

patients 25 were girls, mean age 10 years (range
1 -5-20 years) at the time of investigation. The diag-
nosis was based on internationally accepted criteria.5
Rheumatoid arthritis (RA). Sixty-two women and

12 men with classical or definite RA6 were included.
The mean age was 60 years (17-79 years).

Temporal arteritis (TA). Included were 23 women
and 4 men with typical giant cell arteritis diagnosed
on biopsy specimens from one or both temporal
arteries. The mean age was 75 years (range 55-85
years).
Polymyalgia rheumatica (PMR). Of 27 patients 21

were females and the mean age was 71 years (range
58-88 years). The diagnosis was based on pain and
stiffness in the region of the neck or shoulder, the
lumbar region, the buttocks, and the thighs accom-
panied by systemic symptoms such as fever, malaise,
and loss of weight. The results of temporal artery
biopsy were normal in all patients.

Systemic lupus erythematosus (SLE). In this group
of 32 patients 28 were women. The mean age was 48
years (range 15-79 years), and diagnostic criteria
were those of the American Rheumatism Association.7

Polyarteritis nodosa (PAN). Of 18 patients 5 were
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women, and the mean age was 49 years (range 18-72
years). PAN was diagnosed on the basis of clinical
findings and a muscle or kidney biopsy and/or
arteriography. Biopsy had to show fibrinoid necrosis
of the arterial walls and inflammatory reactions
round these. Visceral angiography showed dilatation
of arterial segments and areas of irregular narrowing.

Systemic sclerosis (SS). Of the 14 patients all
except one were women, and the mean age was 52
years (range 24-76 years). All patients met the
criteria given by Masi et al.8

Polymyositis and dermatomyositis. The group con-

sisted of 5 women and 3 men; the mean age was 48
years (range 32-64 years). Patients were diagnosed
in accordance with the criteria of Bohan and Peter.9

Wegener's granulomatosis. There were 2 women
and 3 men in this group.The diagnosis was based on
the clinical findings and on demonstration of a pro-

liferative necrotising arteritis with inflammatory
reactions in the surrounding tissue. The mean age
was 62 years (range 43-78 years).
HBsAg and anti-HBs were determined by solid-

phase radioimmunoassays (Ausria and Ausab,
Abbott Diagnostic Division, North Chicago, USA).
HBeAg and anti-HBe were determined by

solid-phase radioimmunoassays as previously
described." Only patients positive for HBsAg were

investigated for HBeAg and anti-HBe.

Results

Table 1 shows the distribution of HBsAg and anti-
HBs in relation to the diagnostic groups of patients.
Only in the patients with SLE was the total preval-
ence of HBV markers different from the findings in
the Danish populationt2"-4 when age was taken into
account. Among the patients with SLE an increased
prevalence of anti-HBs was found in comparison with
age-matched control populations. 2-14 However,
except in patients with PAN, no correlation was

found when the total prevalence of HBV markers
was related to years elapsed from onset of disease,

Table 2 Distribution ofHBeAg and anti-HBe in
HBsAg-positive patients with rheumatic diseases

Diagnostic Number Number Number
groups ofHBeAg- ofanti- with no HBe
(number of positive HBe markers
patients) patients positive

patients

Rheumatoid
arthritis (3) 1 1 1

Polyarteritis
nodosa (3) 3 0 0

activity of disease, and sex. The finding of HBsAg in
4% (95% confidence limits: 0.8-11.4%) of the
patients with RA is significantly higher than in the
Danish population. HBsAg was found in 3 of 18
patients (17%) with PAN (99% confidence limits:
2 0-488%), and this prevalence was significantly
higher than in the age-matched control populations.
Of the 18 patients with PAN 8 were below the age of
50 years and 6 of these were men. The 3 HBsAg- and
HBeAg-positive patients were all found among these
6 men. The distribution of HBeAg and anti-HBe in
the HBsAg-positive patients is shown in Table 2. Of
the 3 HBsAg-positive women with RA 2 were

healthy HBsAg carriers with respect to the liver and
both had inactive RA. The third patient, who had
both HBsAg and HBeAg, had progressed from an

acute hepatitis to a cirrhosis verified by liver biopsies.
This patient had an active RA, and the HBV infec-
tion was acquired several years after onset of the RA.

CASE REPORTS OF HBsAg-POSITIvE PATIENTS

WITH PAN

Case 1. A 34-year-old man, previously healthy, used
opiates during a 3-week holiday in India. During the
first 5 weeks after his return he developed loss of
appetite, dyspepsia, abdominal pain, pale stools,
dark urine, epididymitis, low fever and loss of weight
of 10 kg.
On his admission to hospital the following

Table 1 Distribution ofHBsAg and anti-HBs in different groups ofpatients with rheumatic diseases

Diagnostic groups Total number Number of Number of Total
ofpatients HBsAg-positive anti-HBs positive prevaknce of

patients (%) patients (%) HBV markers
in %

Juvenile rheumatoid arthritis 34 0 0 0
Rheumatoid arthritis 74 3 (4) 9 (12) 16
Polymyalgia rheumatica 27 0 4 (15) 15
Temporal arteritis 27 0 3 (11) 11
Systemic lupus erythematosus 32 0 8 (25) 25
Polyarteritis nodosa 18 3 (17) 0 17
Systemic sclerosis 14 0 2 (14) 14
Polymyositis/dermatomyositis 8 0 1 (13) 13
Wegeners granulomatosis 5 0 1 (20) 20
Total 239 6 28
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biochemical and serological findings suggested dis-
ease of the liver: transaminases increased 15 times,
alkaline phosphatases 2-5 times, and bilirubin 1-5
times. The prothrombin-proconvertin time was nor-
mal. A liver biopsy showed acute hepatitis with
inflammatory infiltrates round the arteries.

Other findings suggesting systemic disease were
blood pressure 180/120 mmHg, cardiomegaly,
tachycardia, and diffuse infiltrates in the lungs. The
patient also had neuropathy in the lower limbs and
proteinuria, and a renal biopsy showed changes com-
patible with PAN.
Treatment with prednisone 80 mg daily was

initiated together with treatment of the hypertension.
During the following 6 months all symptoms except
the hypertension improved and after 14 months
steroid and antihypertensive treatment could be
stopped. The patient remained HBsAg-positive dur-
ing the entire follow-up period. However, after one
year of follow-up the patient showed a seroconver-
sion from HBeAg to anti-HBe at a time when he was
still on steroid treatment. Transaminases returned to
normal after the seroconversion from HBeAg to
anti-HBe. After 4 years of follow-up the patient is
still HBsAg-positive and feeling well without treat-
ment.
Case 2. A 25-year-old male who had been a drug

addict using opiates for one year was admitted to
hospital with a classical acute hepatitis. HBsAg as
well as HBeAg were positive, and a liver biopsy
showed acute hepatitis. The patient slowly improved,
but 4 months later he was again admitted to the
hospital with fever, epididymitis, and loss of weight.
The bilirubin was increased 2-5 times, transaminases
14 times, and alkaline phosphatases 3 times, and
HBsAg and HBeAg were still positive. Two months
later the patient developed over a 3-week period
abdominal pain, myalgia, headache, hypertension,
neuropathy of the lower limbs, low fever, and pro-
teinuria of 4 g/day. He was again admitted to hospi-
tal, where within 12 hours he became unconscious
and had grand-mal seizures. The blood pressure was
then 240/160 mmHg. Both a CT scan and the cere-
brospinal fluid were normal. Treatment with high
doses of prednisone and antihypertensive drugs was
started. Renal and mesenteric arteriography showed
dilatation of arterial segments as well as areas of
irregular narrowing, and a kidney biopsy showed
focal ischaemia.
Cyclophosphamide 100 mg/day was added to the

treatment. After 3 months of treatment the blood
pressure was reduced to 160/100 mmHg. Fourteen
months after his acute hepatitis B the treatment is
unchanged and the patient is still HBsAg- and
HBeAg-positive, with biochemical findings suggest-
ing an active liver disease.

Case 3. A 42-year-old male had previously been in
hospital several times owing to depressions and abuse
of tranquillisers and alcohol. In the course of one
month before the present admission to hospital he
developed severe peripheral neuropathy, arthralgia,
and fever. On admission there was hypertension with
tachycardia and ischaemia of the heart. Biochemical
findings suggested a slight liver infection. Tests for
both HBsAg and HBeAg were positive, and a liver
biopsy showed nonspecific reactions. Furthermore
the patient had proteinuria (3-8 g/day), and a kidney
biopsy showed focal proliferative glomeruloneph-
ritis. A muscle biopsy showed both fibrinoid necrosis
and inflammatory infiltrates of the arterial walls.
Treatment was started with prednisone 80 mg/day,
digoxin, and antihypertensive drugs. Despite inten-
sive treatment for 5 months the patient slowly
deteriorated and died from massive organ infarc-
tions. Necropsy showed massive infarctions of liver
and kidney. The patient stayed HBsAg- and
HBeAg-positive during the time of observation and
had a 3-week period with both detectable HBsAg
and anti-HBs, suggesting circulating immune com-
plexes. However, this finding had no obvious influ-
ence on the clinical manifestations of the disease.

Discussion

Bacon and coworkers3 have previously found an
increased prevalence of anti-HBs in patients with
PMR, and a single case of HBV immune deposits in
an arterial wall has been reported."5. However, using
control populations of voluntary blood donors,"4
unselected hospitalised patients'3 and Danish
dentists,'2 we could not find an increased prevalence
of anti-HBs in PMR when matching for age. This
finding is in agreement with those of others.'6 7

Neither did we confirm an increased prevalence of
anti-HBs in patients with TA. For the total preval-
ence of HBV markers in patients with JRA, RA,
PAN, and SS no increased age-specific prevalence
rates were found. However, 3 out of 74 patients (4 %)
with RA were HBsAg-positive, which is approxi-
mately 20 times more than is found in the Danish
population. This is in contrast with the patients with
JRA, in whom no HBV markers were found. The
increased prevalence of HBsAg among the patients
with RA cannot be explained by an increased expos-
ure, as the total prevalence of HBV markers is no
different from that in the control populations. Thus
these patients might have an altered immune
response with increased tendency to be HBsAg car-
riers. This increased tendency is well known in
patients with an otherwise altered immune response,
as is found in patients on haemodialysis and in
patients with Down's syndrome."8
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Our finding of an increased prevalence of HBV
markers among patients with SLE is consistent with
the increased tendency to infections among these
patients. However, the possible significance of the
HBV infection in the liver diseases in SLE patients is
unclear. Liver disease occurs in patients with SLE,20
and prednisone is often given. Prednisone is known
to increase significantly the survival of patients with
autoimmune liver disease,2" and this might explain
why hepatic involvement is a rarely recognised com-

plication in SLE.
In agreement with others we found an increased

prevalence of HBsAg in patients with PAN.22"2
Furthermore these patients were all HBeAg-positive
at the onset of their disease, indicating an active viral
replication. Two of these patients had an onset of the
PAN with a biopsy-verified acute hepatitis, and in
one the delay between onset of the hepatitis and
onset of PAN might indicate that the PAN was trig-
gered off by the HBV infection.
The different clinical outcome of PAN in HBsAg-

positive patients is illustrated by the 3 patients
described. The patient whose disease had a benign
outcome had a seroconversion from HBeAg to
anti-HBe, and approximately 3 months after this
seroconversion the medication could be stopped
even though the patient stayed HBsAg-positive. In
HBsAg- and HBeAg-positive patients with chronic
liver disease it has been shown that a seroconversion
from HBeAg to anti-HBe is often followed by clinical
and biochemical improvement.24-26 Trepo and co-

workers22 found that the disappearance of HBsAg in
patients with PAN may coincide with clinical
improvement, and immune complexes of HBsAgI
anti-HBs may be involved in the pathogenesis.27
However, our findings might indicate that circulating
immune complexes of HBeAg/anti-HBe may be
involved in the pathogenesis of PAN.

In conclusion, our data do not support the idea that
HBV is an aetiological factor in rheumatic diseases
except in some cases of PAN.
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