
CASE REPORTClinical and Experimental Rheumatology 2003; 21: 497-499.

497

Systemic lupus erythema-
tosus-like autoimmune 
abnormalities induced 
by bacterial infection

H. Tomita1, M. Yamada1,
I. Sekigawa1*, T. Yoshiike2,
N. Iida1, H. Hashimoto3

1Department of Medicine and 2Department
of Dermatology, Juntendo University Izu-
Nagaoka Hospital, Shizuoka; 3Department
of Internal Medicine and Rheumatology,
Juntendo University School of Medicine,
Tokyo, Japan.

Please address correspondence to: Dr.
Iwao Sekigawa, Department of Medicine,
Juntendo University Izu-Nagaoka Hospital,
1129 Nagaoka, Izu-Nagaoka-cho, Tagata-
gun, Shizuoka 410-2295, Japan. 
E-mail; isekigawa@mva.biglobe.ne.jp

Received on December 30, 2002; 
accepted in revised form on May 6, 2003.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2003.

Key words: Systemic lupus erythe-
matosus, bacterial infection, bacterial
DNA, DNA methylation.

ABSTRACT
Recent evidence has revealed that bac -
terial DNA can promote several of the
autoimmune abnormalities observed in
systemic lupus ery t h e m atosus (SLE),
and a possible pathogenic role in the
induction of SLE has been highlighted.
We have recently encountered patients
in whom bacterial infection (sep -
ticemia) tri gge red the production of
several autoantibodies. This seems to
be interesting with respect to the con -
sideration of the relationship between
SLE and bacterial infection.

Introduction
The contribution of several infections
to the onset and/or exacerbation of SLE
has been rep e at e d ly sugge s t e d,
although the precise pat h ogenesis of
this disease still remains unclear (1, 2).
Recent evidence has indicated that
retroviruses (especially human endoge-
nous re t rov i ruses; HERV) may be a
plausible causative agent of SLE, and
HERV appear to be involved in a genet-
ic predisposition to its deve l o p m e n t
(3). On the other hand, viruses such as
cytomegalovirus (CMV), Epstein-Barr
virus (EBV), and parvovirus B19 seem
to play a role as environmental factors
t h at may tri gger the development of
SLE (1, 2). Furt h e rm o re, a possibl e
important role of bacterial infection in
the induction of SLE has been reported
( 4 , 5). In re l ation to this issue, we
rep o rt a recent patient who showe d
some of the immune abnormalities that
are observed in SLE after a bacterial
i n fection. This patient is of intere s t
given the possibility that autoimmunity
in SLE may be re l ated to bacteri a l
infection.

Case report
A 26-year-old man was admitted to our
hospital with the chief complaints of
spiking fever and a seve re eru p t i o n
(mainly on the face) for one week (Fig.
1). For ap p rox i m at e ly three months
before admission, he had been suffer-
ing from Raynaud’s phenomenon and
had attended another hospital, bu t
s e rum anti-DNA antibody and lupus
erythematosus (LE) factor were nega-
t ive, although other autoantibodies
( i n cluding anti-RNP antibody) we re

not examined at that time. He had not
been tre ated with steroids and/or
immunosuppressants at the other hos-
pital. 
On admission to our hospital, the main
l ab o rat o ry findings we re as fo l l ow s :
white blood cell count 7.1 x 103 cells/
m m3 ( n e u t rophils 82%, ly m p h o cy t e s
10%, and eosinophils 0%), the red cell
count was 408 x 104 cells/mm3, and the
p l atelet count was 25.2 x 104 c e l l s /
mm3. The ESR was 64 mm/h (normal
ra n ge (n) < 20) and CRP was 24.3
mg/dl (n < 0.3). The levels of GOT,
GPT, and LDH were 45 IU/l (n = 10-
40),22 IU/l (n = 5-40), and 1096 IL/l (n
= 200-450), respectively. Transient pro-
t e i nu ria was observed (1.5 g/day ) ,
which disappeared after a few weeks.
BUN and cre atinine we re within the
normal range. The main immunologi-
cal findings we re : a n t i - nu clear anti-
body (ANA) x 2560 (n<40); anti-DNA
a n t i b o dy 15 IU/ml (n < 6); anti-RNP
antibody 7530 U/ml (n < 10); anti-Sm
antibody 934 U/ml (n < 10); anti-SSA
and SSB antibodies 7.0 and 10.3 U/ml,
re s p e c t ive ly (n < 10); anti-card i o l i p i n
antibody negative; lupus anticoagulant
(LAC, phospholipid neutralization pro-
c e d u re) 11.1 sec (n < 6.3); CH50
(hemolytic complement activity) 31.3
U/ml (n = 30-40); IgG 1959 mg/dl (n =
800-1800); IgA 371 mg/dl (n = 90-
400); and IgM 83 mg/dl (n = 60-250).
Blood culture yielded gra m - p o s i t ive

Fig. 1. Facial eruption of the patient.
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Staphylococcus epidermidis. Infection
with viruses such as CMV and EBV
was not detected by serum tests. Biop-
sy of skin lesions indicated the pres-
ence of perivasculitis. 
He was diagnosed as having septicemia
and treated with antibiotics. His symp-
toms such as the fever and skin erup-
tion,as well as infection-related labora-
t o ry findings (including CRP), we re
d ra m at i c a l ly improved by antibiotic
t h e rapy, but Ray n a u d ’s phenomenon
and slight art h ra l gia of the hands
remained after treatment. In contrast,
serum levels of several autoantibodies
gradually increased even after resolu-
tion of the septicemia (Fig. 2). Steroid
therapy was started for his progressive
i m mu n o l ogical ab n o rmalities and the
levels of several autoantibodies gradu-
ally decreased during treatment. This
patients is now being followed up and
has had no further ex a c e r b ations of
S L E - re l ated lab o rat o ry and cl i n i c a l
fi n d i n g s , i n cluding Ray n a u d ’s phe-
nomenon and arthralgia.

Discussion
Our patient seems to have developed
p rominent immu n o l ogical ab n o rm a l i-
ties after the onset of bacterial infec-
tion. However, he had been suffering
from Raynaud’s phenomenon for sev-
eral months, so we cannot exclude the
possibility that he had autoimmune lab-
o rat o ry ab n o rmalities (such as anti-
RNP antibodies, which are related to

R ay n a u d ’s phenomenon) (6), b e fo re
the onset of infection. However, anti-
D NA antibodies we re not detected
b e fo re the infection deve l o p e d, a s
described above. He could have been
diagnosed with SLE based on the usual
d i agnostic cri t e ria (e. g. positivity fo r
A NA , a n t i - D NA and Sm antibodies,
ly m p h o p e n i a , malar ra s h , a rt h ra l gi a ,
and pro t e i nu ria) (7), but symptoms
such as the rash and proteinuria were
transient and improved by antibiotics
alone. Therefore, we think that it is dif-
ficult to make a diagnosis such as an
SLE or mixed connective tissue disease
(MCTD). 
The patient showed high levels of sev-
e ral autoantibodies, and their leve l s
i n c reased progre s s ive ly even after
improvement of his symptoms. There-
fore, we used steroids to treat the anti-
body levels, which were probably due
to polyclonal B cell activation (PBA)
t ri gge red by his bacterial infe c t i o n .
After steroid therapy, the levels of these
autoantibodies gra d u a l ly decre a s e d,
and there has been no evidence of fur-
ther SLE-re l ated symptoms to dat e.
A c c o rd i n g ly, s t e roid tre atment seems
to inhibit bacterial infe c t i o n - re l at e d
PBA and the consequent development
of the clinical manifestations of SLE.
Several studies have indicated a possi-
ble important role of hypomethylation
of DNA , e s p e c i a l ly of the cy t o s i n e s
that precede guanines in DNA strands
(CpG dinucleotides), in the pathogene-

sis of SLE (4, 5,8, 9). Bacterial DNA is
ri ch in CpG dinu cleotides and is
hypomethylated; it can induce various
immune changes in mice and humans
both in vivo and in vitro that are like
those observed in SLE, including PBA,
s e c retion of cytokines such as inter-
leukin (IL)-6, and production of
autoantibodies including anti-DNA
antibodies (4, 5). 
C e rtain SLE patients even without
infection are known to show an elevat-
ed level of circ u l ating plasma low -
m o l e c u l a r- weight DNA wh i ch is
e n ri ched in hy p o m e t hy l ated CpGs,
although the precise role of DNA
hy p o m e t hy l ation in inducing PBA is
still unclear (8). Supporting these find-
ings, several reports have indicated that
the level of DNA methylation (espe-
cially in T cells) and the levels of tran-
scription of DNA-methylation regulat-
ing enzymes (e.g., DNA methyltrans-
ferase-1; DNMT-1) are lower in SLE
patients than in normal controls (9-11).
Regarding this issue, we have reported
t h at the increased tra n s c ription of
HERV genes in patients with SLE is
mediated by DNA hypomethylation (9,
11). The increase of several antibodies
observed in our patient may have been
due to PBA mediated by bacteri a l
infection, although serum cytokine lev-
els (such as IL-6) were not high,proba-
bly due to the rapid cl e a rance of
cytokines as we prev i o u s ly rep o rt e d
(12). Furthermore, recent evidence has
indicated that toll-like receptor (TLR),
which is known to be involved in medi-
ating cell activation on stimulation with
microbial constituents, acts as a signal-
ing re c eptor for CpGs and/or
lipopolysaccharide (LPS) (13, 14). In
a dd i t i o n , CD5 positive B cells have
been known to play an important role
in the production of autoantibodies
(15). The expression of TLR and CD5
on cells seem to be interesting in the
p at h ogenesis of infe c t i o n - m e d i at e d
exacerbation and/or the onset of SLE.
We are now investigating these points
in our patients with SLE including this
patient. 
Our previously reported patients with
a u t o i m mune ab n o rmalities ex t re m e ly
similar to SLE/MCTD who showe d
hyper-responsiveness to infections had

Fig. 2. Clinical course and immunological findings of the patient.
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high levels of anti-RNP antibodies and
Raynaud’s phenomenon, as was seen in
the present patient, and they showed
i n fe c t i o n - m e d i ated hy p e rs e n s i t iv i t y
pneumonitis or hemophago cytic syn-
drome (12, 16). The presence of anti-
RNP antibodies as a predisposing fac-
tor may be important with regard to
hyper-responsiveness to infection and
the resultant development of autoim-
munity. In addition, we have previously
reported that viral infection, especially
CMV, can induce the onset or exacer-
bation of SLE in predisposed individu-
a l s , based on seve ral rep o rted cases
( i n cluding ours) (2). Clinical studies
and/or case reports describing the rela-
tionship between autoimmune diseases
(such as SLE) and bacterial infection
a re uncommon compared with the
ex p e rimental inve s t i gations in this
field. Therefore, further clinical investi-
gations (in addition to ex p e ri m e n t a l
studies) are re q u i red to cl a rify the
mechanism of autoimmunity related to
bacterial infection and/or hypomethy-
lated bacterial DNA.
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