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Effect of acute cytomegalovirus infection on drug-induced
SLE
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Summary: A 58 year old woman developed systemic symptoms, interstitial lung disease,
splenomegaly, leukopenia and anti-histone and anti-nuclear antibodies (ANA), while treated with
hydralazine for hypertension. Five months after presentation she was admitted with high fever, skin rash
and atypical lymphocytosis due to acute cytomegalovirus (CMV) infection. Worsening leukopenia and
increased ANA were found, and high titres of anti-DNA antibodies, anti-cardiolipin antibodies and
rheumatoid factors appeared. Hydralazine was stopped and the patient gradually became asymptomatic.
All autoantibodies spontaneously disappeared (over 16 weeks), and the white cell count and spleen size
became normal. The patient was found to be a slow acetylator and to have both HLA-DR4 and selective
IgA deficiency.

Thus, a multifactorial genetic susceptibility to develop drug-induced lupus was brought out in stages first
by hydralazine and then by CMV, yet all manifestations and autoantibodies resolved spontaneously,
demonstrating the complex interplay of varied environmental factors with a genetic predisposition in the
pathogenesis of autoimmunity.

Introduction

The pathogenesis of autoimmune diseases is
thought to be multifactorial with a complex inter-
play of genetic, hormonal and environmental fac-
tors.' Among 'exogenous' environmental events,
which precipitate the appearance ofautoantibodies
and the development of clinically manifest autoim-
mune disease, infective agents, especially viruses,
and certain drugs, notably hydralazine and pro-
cainamide, may have an important role.2'3 The
following report illustrates the importance and
interaction of both types of environmental factors
in the pathogenesis of drug-induced systemic lupus
erythematosus (SLE) in a genetically susceptible
patient, which was entirely reversible upon removal
of the drug and recovery from the acute infection.

Case report

A 58 year old woman with a 4-year history of mild
essential hypertension treated with hydralazine
(100 mg/day) was examined over 5 months for
progressive fatigue, dyspnoea and palpitations on
exertion, night sweats, anorexia, nausea and a

weight loss of 9 kg. Splenomegaly (3 cm) was the
only abnormality on physical examination. The
white blood cell count (WBC) was 2.6 x 109/l and
after 3 months 1.65 x 109/l with 775 granulocytes
per microlitre and the same number of lym-
phocytes, a haemoglobin of 10.8 g/dl (normocytic)
and 227 x 109/l platelets. The urine and renal
function as well as the liver function tests, electro-
cardiogram and chest X-ray were normal. No
autoantibodies were found except for a low titre of
ANA ( + 1, speckled) and anti-histone antibodies
(identified later in a stored frozen serum sample).
Pulmonary studies showed arterial hypoxaemia
and volume restriction with normal perfusion lung
scintigram and computed tomographic (CT) scan,
compatible with interstitial lung disease.

Five months after presentation the patient
developed high fever (39.4°C) with a diffuse non-
pruritic maculo-papular rash and was admitted
with no further physical findings. The ESR was
100 mm/hour. WBC count was 1.2 x 109/l and
there were 120/41 atypical lymphocytes. A bone
marrow aspiration and biopsy showed a hyperplas-
tic marrow. Splenomegaly of 18 cm was confirmed
by abdominal ultrasound and the CT scan which
revealed no other pathology. In addition to a
higher titre of anti-histone antibodies, autoanti-
bodies now included ANA ( + 4, homogenous),
anti-double-stranded DNA antibodies (Ab) ( + 3 by
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the crithidia lucillae indirect immunofluorescence
assay and confirmed by ELISA), rheumatoid fac-
tors (latex 1/2,560) and anti-cardiolipin antibodies
(a markedly high titre by ELISA of both IgG and
IgM antibodies). Coombs' test was negative, as
were the coagulation tests for a lupus anti-
coagulant, VDRL and LE cell preparations.
Diffuse hypergammaglobulinaemia was seen on
protein electrophoresis. Liver and renal function
tests remained normal, as well as the serum comple-
ment levels. Fibrin degradation products (FDP)
were > 45 jig/ml, fibrinogen 430 mg/dl, prothrom-
bin time 6 seconds (50% of control), APTT 27
seconds (control 30 seconds) and the platelet count
remained normal. C-reactive protein (CRP) was
48 mg/dl (normal < 6 mg/dl).

Hydralazine treatment was stopped and broad-
spectrum antibiotics were administered intra-
venously since the patient was febrile and
granulocytopenic. The fever went down and the
rash cleared in 5 days. This was followed by a
gradual disappearance of the anorexia, dyspnoea
and fatigue over 6 weeks.All bacterial cultures were
negative but viral serology was positive for
cytomegalovirus (a rise of IgG Ab 1:40 to 1:160
and positive IgM Ab in a maximal titre of 1: 160),
and negative for Epstein-Barr virus (<1:10) and
a panel of other viruses.
The patient was discharged and over 4 months

the spleen became impalpable. The ESR decreased
to 45 mm/hour, haemoglobin and WBC increased
to 13.7 g/dl and 6.2 x 109/l, respectively. Autoan-
tibodies decreased in titre and over 16 weeks
became undetectable except for ANA which was
the last to disappear at about 6 months after
hydralazine withdrawal. Serum immunoglobulins
were IgG 16 then 13.5 (12.4 ± 2.2), IgM 3.8 then
1.49 (1.2 ± 0.35), and IgA 0.57 g/l unchanged
(2.8 ± 0.7). HLA-DR4 and a slow acetylator
phenotype were found.
Two years later the patient remains asymp-

tomatic with no medications except for nifedipine
for her hypertension. She has no further evidence of
lung disease neither clinically nor on repeat pul-
monary function studies and arterial blood gas
analysis. Her follow-up CMV titres are negative for
IgM and positive for anti-CMV IgG antibodies in a
titre of 1:40.

Comment

This patient had several predisposing factors to
develop drug-induced SLE. They include female
gender, slow acetylator phenotype and HLA-DR4,
which was identified in over 70% of patients with
hydralazine-related lupus.4-6 Partial IgA deficiency
also appears to predispose to autoantibody forma-

tion and autoimmune disease, often SLE.7 Its
persistence over a follow-up period of 2 years
suggests a congenital deficiency, though selective
IgA deficiency can also be drug-induced (for exam-
ple, by D-penicillamine, diphenylhydantoin) and
take months to resolve after discontinuation of the
drug.8 Hydralazine treatment, even at a low dose of
100 mg/day was found to be associated with drug-
induced lupus in about 8% of women and cause
ANA positivity in many more.5 We believe that
hydralazine caused the first phase of the patient's
illness, which included systemic symptoms, inter-
stitial lung involvement, splenomegaly, leukopenia
and ANA. This is supported by the demonstration
of anti-histone antibodies and the characteristic
sparing of the skin, kidneys and central nervous
system.9 However, the marked leukopenia is
unusual and may be related to the splenomegaly or
to specific antibodies.'0
The patient was then admitted after the sudden

appearance of high fever and a rash. Further
splenomegaly and leukopenia were noted, as well
as a transient increase in atypical lymphocytes,
CRP, fibrin degradation products, immunoglob-
ulins and several autoantibodies. This presentation
was most probably due to an acute CMV infection
as confirmed by the appearance of specific IgM
antibodies, the negative serologies for other
viruses, the lack of other demonstrable cause and
the full recovery.
The marked quantitative and qualitative change

in autoantibody pattern seen following the acute
viral infection is highly intriguing, and distinct
from the presence of ANA and anti-histone
antibodies during hydralazine treatment. At least
three types of autoantibodies appear to have been
induced by CMV, including anti-DNA and anti-
cardiolipin antibodies, both of which are rare in
drug-induced lupus." This observation supports
the concept of virus-mediated autoimmunity.
Several mechanisms may be involved,2 especially
direct B cell activation by CMV.'2 CMV infection
was previously noted to be associated with the
induction of several types of autoantibody and the
rare appearance ofautoimmune disease.2'3'4 Anti-
cardiolipin and anti-DNA antibodies have both
bee reported in viral infections, but levels were
generally low and predominantly of IgM class,'5
also suggesting antigen-independent mechan-
isms.'6"7 Our patient's autoantibody titres were
high but the pathogenetic significance of this
response in acute infections, if there is any, is not
known.

Thus, our report demonstrates a unique interac-
tion oftwo environmental factors (hydralazine and
acute CMV infection) in a female patient with a
multifactorial genetic susceptibility (slow acetyl-
ator phenotype, HLA-DR4 and selective IgA
deficiency), leading to a lupus-like autoimmune
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disease, which was nevertheless entirely and spon-
taneously reversible, demonstrating the important

role ofenvironmental factors in the pathogenesis of
autoimmunity.
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