10908 YAMAKAMI ET AlL.

10"

108

104

Copy/ml

1w

108

102}

0 7 14 21 28 42 58
Day aftar inoculation

FIG. 2. Plasma viral load in the infected monkeys. Plasma viral
RNA of four monkeys (200, 944, 520, and 844} was analyzed by PCR
for the presence of the STVmac239 gag region.

shown that the reduction of the CD4/CDS8 ratio correlates with
the increase of SHIV viral copies (15, 25). These four monkeys
showed that the peak of viral copies occurred on the 14th day
after inoculation and declined to 500 copies or less on the 56th
day (Fig. 2).

We arbitrarily defined a postinoculation period of day 1
through 3 as “early stage” (covering monkeys 4345, 1, and 2 in
Fig. 3) and that of day 56 or later as “advanced stage” (cover-
ing monkeys from 90c to 039 in Fig. 3). Monkey 4345 showed
a remarkable reduction in the number of colonies in 24 h (Fig.
3). Monkeys 1 and 2 also had such a dramatic decline on day
3 (Fig. 3). However, nine monkeys (90c through 0634 in Table
1 and Fig. 3) maintained colony formation during the advanced
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stage at a level comparable to that of the control monkeys (Fig.
3). Compared with sham-inoculated controls, monkey (54 had
a somewhat lower number of colonies on the 113th day. Mon-
key 039, which died of AIDS on day 238, showed more reduced
colony formation, especially CFU-GM formation, than did
monkey 054 or the sham-inoculated control monkeys (Fig. 3).
At the advanced stage, no difference in the morphology or the
number of colonies was noted between the noninfected and the
infected monkeys (Fig. 4).

Taken together, a reduction of CD4/CD8 ratio and CFU-
GM growth occurred in the early phase of the postinoculation
period. However, the CFU-GM growth tended to increase
following viremia while CD4* T lymphocytes continuously de-
clined. The colony growth of the infected monkeys during the
advanced stage recovered up to a level comparable to that of
the control monkeys.

Infection of CFU-GM with SHIV C2/1 virus was tested by a
PCR technique as described in Materials and Methods. Of the
14 cynomolgus monkeys infected with SHIV C2/1 virus, only
three were positive, suggesting that the direct infection of bone
marrow progenitor cells was minimal (Fig. 5). There was no
positive case in the control monkey group.

DISCUSSION

Hematological abniormalities such as anemia, lymphopenia,
and thrombocytopenia have been documented in a variety of
retrovirus infections in both humans and experimental ani-
mals. While the precise mechanisms for such hematological
abnormalities remain to be elucidated, several hypotheses have
been postulated: (i} destruction of infected cells by a virus itself
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FIG. 3. Colony assay on monkeys inoculated with SHIV C2/1, A period of days I through 3 after inoculation was defined as early stage, whereas days
56 through 238 werg defined as advanced stage. P was <0.005 for CFU-GM, and P was <0.02 for CFU-E in comparison of eaily stage and advanced
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FIG. 4. Morphology cf colenies produced by BFU-E and CFU-
GM. Photographs of colonies cultured in nitrocellulose medium are
shown at an X75 magnification by a microscope. The left column
shows BFU-E, and the right column shows CFU-GM. The upper
section shows colonies from uninfected monkeys, while the lower
shows colontics from monkeys infected with SHIV C2/1.

or by the antibody-dependent cell-mediated cytolytic mecha-
nism, (ii) damage of the thymus or the lymphoid tissue, (iii}
abnormal turnover of infected cells in the peripheral blood
(i.e., apoptosis), and (iv) suppression of hematopoietic progen-
itor cells (23).

In this report, we showed that the remarkable decrease in
the colony formation occurred during the early stage of infec-
tion with SHIV C2/1 (days 1 through 3 postinoculation), These
results suggest that the hematopoietic progenitor cells are
damaged or defective during such an early phase of infection.
Furthermore, the CD4/CDS ratio in monkey 4345 decreased
within several hours, compared with controls (Fig. 1). We used
ketamine for viral or saline inoculation, blood sampling, and

. autopsy. Ketamine has safely been used for bone marrow as-
piration in humans and monkeys (21, 22, 26, 34, 35). 1t would
be unlikely, therefore, that such bone marrow suppression
occurred as a result of the anesthetic agent. However, our
anesthetic procedure probably induces the release of cortico-
steroids in animals by the stress of capture and injection, which
may have a negative impact on the colony formation. Qur
observation of the ability of bone marrow cultures from sham-
inoculated controls to produce BFU-E and CFU-GM at days 1
and 3 proved otherwise.

After day 56, the ability of the bone marrow to form colonies
recovered despite the preceding viremia and the continuing
reduction of CD4/CD8 ratio. Furthermore, the colony forma-
tion was maintained at a level comparable to that of the control
monkeys toward the terminal stage. Many reports have noted
that CFU-GM growth continuously declines in SHIV infection,
and such a decline appears to correlate with disease activity
{20). However, CD4/CDS ratio may not reflect the ongoing
status of the bone marrow. A reason for the continuous reduc-
tion of CD4/CD8 ratio could be that infected T lymphocytes
were destroyed in the peripheral blood more than they were
produced in the bone marrow. This could be due to enhanced
apoptosis or ongoing destruction of T cells by the antibody-
dependent cell-mediated cytolytic mechanism in SHIV infec-
tion (24).

In contrast to previous reports, our results clearly showed
that the decreasing CFU-GM growth recovered in the ad-
vanced stage, suggesting that the damage to colony formation
during the early stage is reversible. We showed by PCR in this
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report that the direct infection of bone marrow progenitor cells
with SHIV C2/1 was minimal (3, 5, 13, 18). It is possible,
however, that the number of colonies was too low for detection
of SHIV C2/1 virus or that SHIV C2/1 virus-infected cells were
already removed by the host immune system before the assays
{6, 8, 13).

It has been reported that the cellularity of the bone marrow
from patients with HIV does not always correlate with the
peripheral blood abnormalities (4). The commonly seen pan-
cytopenia is often associated with hypercellular bone marrow
where the increased number of lymphocytes, plasma cells, or
histiocytes is seen. The latter finding suggests either dysmyelo-
poiesis or increased peripheral destruction of blood cells. Yo-
shino et al. have recently reported that atypical lymphocytes
and monocytes were observed in the peripheral blood follow-
ing intense viremia on the 10th to 14th days of SHIV infection
(33). They further found erythroid multinucleation and atypi-
cal mononuclear cells in the hypercellular bone marrow, sug-
gesting direct viral infection of hematopaoietic progenitor cells
(33).

As mentioned above, the colony formation in the bone mar-
row of the infected monkeys recovered spontaneously follow-
ing viremia, suggesting that the reduced colony formation ca-
pability was reversible. It has been reported that inhibition of
SIV replication in bone marrow macrophages resulted in in-
creased colony growth of progenitor cells (32), and adminis-
tration of recombinant human GM colony-stimulating factor
could reverse leukocytopenia (11). Our data thus support the
concept that, in the early phase, production of inhibitory fac-
tors or a lack or an inhibition of stimulatory cytokine produc-
tion from lymphoid cells may be responsible for some of the
bone marrow kinetic defects previously described in HIV (14,
28, 29). It is necessary to determine and verify what factor is
participating in the regulation and recovery of the bone mar-
row CFU-GM growth.

The highly pathogenic SHIV C2/1 virus is an interesting tool
to study the effect of HIV and SHIV infection on hematopoi-
etic progenitor cells (15, 17, 25). Such studies will help us
understand the pathophysioclogy of AIDS and contribute to the
development of vaccines in humans (12).

P27

FIG. 5. Detection of SIVmac239 gag sequence in bone marrow
colonies by PCR. Lanes: 1, a DNA ladder marker, Hincll; 2, a negative
contrel; 3, a positive control, a DNA sample from cell line M8166; 4,
CFU-GM from monkey 4345 at the early stage; 5, CFU-GM from
monkey 430 at the advanced stage; 6, CFU-GM from monkey 039 at
the advanced stage (this monkey died of AIDS on day 238).
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Abstract

The etiology of rheumatoid arthritis (RA) has remained unknown, although it has been investigated and speculated that
both genetic and environmental components contribute to the cause of this disease.

Epstein-Barr virus (EBV) has been a strong candidate abowt for over 25 years as environmental infectious agent(s). There
are many circumstaytial evidence for association between EBV and RA, but definite evidence is wanting.

In present article, we review an increase circumstantial proof which has been investigated so far and demonstrate direct
evidence for the presence of EBV in inflamed synovial cells in patients with RA and discuss on the recent finding of
signaling lymphocytic-activation molecule (SLAM)-associated protein (SAP), which opeped a new approach to understand
on impaired function of cytotoxic T cell for EBV in patients with RA.
© 2004 Elsevier B.V. All rights reserved.

Keywonis: Epstein-Barr virus; Rhevmatoid synovitis; EBV-encoded small RNA (EBER); Signaling lymphocytic activation mofeculs
(SLAM); SLAM-associated protein (SAP)

Contents
1. Why, Epstein-Barr virus and theumatoid synovitis . . . . . - . . . . 0 ot b e e s e s e e s e e 107
. Evidence of Epstein-Barr virus in rheumatoid synovium . . . . . . . ... 0o i n i i e e 107
3. Sigoaling lymphocytic activating molecule-associated protein (SAP) plays a crucial cytotoxic role in
Epstein-Barr virus infection. . . . . . . . . L L e i e e 108
4. SUMMACY . . - L L L L L e L e i e e e e e e e e e e e e e e e e e e e e e 109
Take-home eSS aZES . & & o & v v v v e i e e e e et e e e e e e e et e et 109
= 1 109

* Correspondmg author. Tel: 481 3 3979 3611; fax: +81 3 3979 3868.
E-mail address: sswd98@med aihon-wac.jp (S. Sawada).
! Both authors equally contributed.

15689972/ - see front matter © 2004 Elsevier B.V. Al rights reserved
doi:10.1016/j.autrev,2004.08.034

—263—



S. Sawada, M. Takei / Autoimmunity Reviews 4 (2005} 106-110 107

1. Why, Epstein-Barr virus and rheumatoid
synovitis

The etiology of RA remains unclear, although the
cause of RA has been attributed to several factors,
such as genetic or environmental/infectious agents
(bacteria, viruses) for over 25 years.

In twin studies, Silman et al. reported that the
concordance rate for RA in a nattonwide study of 91
monozygotic pairs was 15%, which is lower than the
30% figure usually quoted from a study 30 years ago
and sets 2 limit on the potential gepetic role in RA
etiology [1]. Furthermore, they iovestigated the
genetic contribution to the clinical features of RA by
comparing RA-concordant monozygotic twin pairs,
which highlighted the importance of non-genetic
factors in RA susceptibility [2]. These data indicate
that genetics is not the sole component and that both
genetic and envirepmental/infections factor(s) play
important roles in the ctiopathogenesis of RA. The
current theory for the cause of RA is the RA shared
epitope hypothesis, which is based on the fact that RA
is associated with HLA-DRp alleles containing the
QKRAA amino acid sequence in their third hyper-
vartable regions [3].

It was reported that RA patients have enhanced
humoral and cellular immune responses to the EBV
and to microorganisms that share the QKRAA
sequence [4]. Immune reactivity to recombinant
proteins encompassing the shared epitope was also
seen in 22 monozygotic twin pairs discordant for RA,
thus suggesting that cither genetic or shared environ-
mental/infectious agents were associated with the
etiology of this disease,

Aatibodies against EBV increased in patients with
RA [5] and aotibodies against an antigen in the
nucieus of EBV-transformed B cells, designated RA-
associated nuclear antigen (RANA), are also present
in patients [6]. RANA is identical to EBNA-! [7]. The
antibody against EBNA-1 reacts with a 62-kDa
protein in the synovium of patients with RA [8],
and there is substantial homology in the amino acid
sequepces of gpli0, which is a component of the
EBYV capsid protein, and HLA-DR4 [9]. These results
suggest that EBV has a strong etiologic role in RA,
Furthermore, the number of infected peripheral B
tymphocytes in RA patients tends to be higher than in
normal individuals [10,11] and RA patients show an

impaired ability to generate EBV-specific cytotoxic T
lymphocytes [11,12].

Taken together, the above results suggest that
aberrapnt gene function and EBV may be present in
patients with RA.

2. Evidence of Epstein-Barr virus im rheumateid
synovium

Fox et al. demonstrated that a monoclonal antibody,
selected for reactivity with the EBV-encoded antigen
EBNA-1, exhibited strong reactivity with synovial
lining eells in joint biopsies from 10 of 12 patients with
RA as well as with the adherent cells eluted from these
tissues. No staining of RA synovial membrane or
eluted synovial-lining cells was observed with mono-
clonal antibodies directed against antigens encoded by
cytomegatovirus, herpes simplex viruses or human T
cell leukemia virus type L. Among 12 osteoarthritis and
normal synovial biopsies, few reactive cells were
noted. These results suggest that the inflamed synovial
cells in paticnts with RA contain EBV [8]. However,
evidence of EBV DNA in rtheumatoid synovial cells
could not be demounstrated by Southera blotting [13].
The failure to detect EBV DNA may be duec fo
insufficient sensitivity. Using polymerase chain reac-
tion {PCR), EBV DNA was detected and confirmed in
the synovial tissue of RA, including the RINA of several
latent and lytic EBV genes [14-16] with aiso us,
indicating that EBV is present in the RA synovial
tissue. There were no differences in EBV gene
expression between synovial tissues and peripheral
bloed when comparing RA with osteoarthritis and other
disease confrols becanse PCR is not able to identify the
source of amplified signals and is typically a qualita-
tive, rather than quantitative, form of analysis.

In order to identify of the cells in synovial tissue
that EBV DNA was amplified from, we undertook the
detection of EBV using in situ hybridization for the
presence of EBV-encoded small RNA (EBER) in
synovial cells and immunohistochemical staining for
expression of CD2]1 molecules or latent membrane
protein (LMP-1) and EBNA-2. EBER was identified
in synovial cells and lymphocytes from RA patients
{23.5%) but was not seen in any of the control synovial
tissues (osteoarthritis and psoriasis). Interestingly, in
somne cases, we found that EBER was localized in the

—264—



108 S. Sawada, M. Takei / Autoimmunity Reviews 4 (2005) 106-110

synovial lining cells that were located at the apex of the
villus proliferating lesions. Furthermore, LMP-1 mo-
lecules were also detected in synovial cells. However,
CD19, CD21 and EBNA-2 were not observed. The
incidence of EBV-positive cells in synovial cells with
severe lymphocyte infiltration tended to be higher than
in cells with moderate infiltration [17].

This study was very carefully performed in order
to confirm EBV infection in patients with RA.
Considerable evidence has been accumulated regar-
ding the presence of EBV in synovial ceils and
tymphocytes in patients with RA [17-19], with the
exception of a study by Niedobitek et al. [20].

EBV infection of synovial cells stifl eludes us,
because CD21I, a receptor for EBV, could not be
detected on the synovial membrane. Cell fusion with

EBV-infected fymphocytes has been suggested to’

play a role in viral infection of non-lymphoid cells
{21]. It has recently been proposed that pre-synovial
stem cells are recruited into the joints from bone
marrow. Patients with rheumatoid arthritis may
therefore have EBV-infected pre-synmovial stem cells
in their marrow and these cells move to the synovial
membranes in the joints (Fig. 1).

3. Signaling lymphocytic activating molecule-
associated protein (SAP) plays a crucial cytofoxic
role in Epstein-Barr virus infection

In 1996, we cloned several cDNA clones from
patients with IgA nephritis. The function of those

ERBY specific
cytotoxic T cell l SAP mRNA ‘g SLAM s
Impalrment
X { LMP1
Infected synovind stem cells from )

bone marrow 2

EBV infected  synovial cells

bel2 ‘H‘ NF:B ﬁ
up-regarationol IL-X,
protect spoptosis 5 3, TNF-q,ICAM 3,
VCAM -1, E-selectin, ot 4l
proliferation inflammation
Fig. |. Impaired SAP fimction may involve EBV infection to
synovial cells and synovitis in patients with RA.

cloned gene has since been unclear, It was recently
reported that Signaling lymphocytic activating
molecule (SLAM) is a cell surface molecule
(CD150) to which SAP binds, thus initiating a
pew T-cell signal-transduction pathway via the co-
receptor molecule SLAM. One of these cDNA
clones from patients with IgA was identified as
SAP.

In T cells expressing SAP, SLAM—SLAM inter-
actions trigger selective up-regulation of IL-4 secre-
tion in respomse to antigen recepfor stimulation
[22]. Because defective SAP protein produced by
a mutated SAP gene plays a crucial role in the
pathogenesis of the inherited immunodeficiency
X-linked lymphoproliferative syndrome (XLP)
[23,24], we attempted fo identify genes causing
disturbances in the function of EBV cyfotoxic T
cells in RA patients, focusing particolarly on the
SAP encoded by the XLP gene.

Using quantitative real-time PCR, the expression
levels of SAP transcripts i perpheral T lympho-
cytes or lenkocytes were examined. SAP transcript
levels in peripheral leukocytes of RA patients were
significantly lower than those of normal individuals,
those of imactive systemic lupus crythematosus
patients, and those of chronic renal disease patients
[25]. Decreased SAP transcript levels m patients with
RA were also observed in peripheral CD2 T
lymphocytes when compared with normal individu-
als. Furtbermore, we found that the nucleotide
sequence of SAP cDNA did not possess any
mutations or deletions in the coding region when
compared with wild-type SAP cDNA [25].

The role of this decrease in SAP transcripts is
uncertain. Gepomic polymorphism in the promoter
or enhancer region might be present in RA paticnts
of certain cytokines may. inhibit SAP mRNA
expression. Because SAP primarily exists in T cells,
disturbances in SAP mRNA expression would affect
SLAM-induced signalHransduction events in T cells.
RA patients have impaired IFN-y production by T
cells, which indicative of Th2 type responses [26].
SLAM production. during T cell activation induces
IFN-vy production and redirects Th2 type cells to Thl
type cells, and an inadequate response in RA patients
would result from impaired function of the SLAM/
SAP pathway. An impaired SAP pathway may
contribute to the failure to climinate EBV-infected

—2656—



8. Sawada, M. Takei / Autoimmunity Reviews 4 (2005) 106-110 109

cells by cytotoxic T lymphocytes or NK cclls in
patients with RA (Fig. 1).

This hypothesis is supported by the results of
abnommally elevated EBV-infected B cells [10,11]
and defective EBV-suppressive T cells in patients
with RA {[11,12]. The role of decreased SAP
trapscripts in patients with RA is unclear Abnormal
promoter or emhancer genes may contribute to this
event in patients with RA. We investigated nucleo-
tide mutations in the SAP promoter region in
patients with RA, and ideantified a single nucleotide
mutation (manuscript in preparation). This single
nucleotide mutation lcad to the failure of the immune
system to eliminate Epstein-Barmr virus infected
synovial cells.

4. Summary

We are encouraged by Ollier, who stated that a
causal limk between EBV and RA cannot yet be
supported, but it does seem mcreasingly likely that
viruses, such as EBV, bave a role in the progression or
exacerbation of inflammatory responses within the
RA joint, and if treatments can be developed that can
limit or prevent reactivation of EBYV, these may be
beneficial for RA [27]. We believe that we are very
close to identifying a link between EBV and RA.

Take-home messages

* Antibodies against Epstein-Barr virus (EBV)
increased jn patients with rheumatoid arthritis
(RA).

* Number of infected peripheral B lymphocytes in
RA patients tends to be bigher than in normal
individuals,

+ Specific cytotoxic T lymphocytes against EBV
show an impairment in patients with RA.

* EBV DNA was detected and confirmed in the
synovial tissue in patients with RA by polymerase
chain reaction.

 EBV gene and latent membrane protein were
demonstrated and confirmed in synovial cells and
Iymphocytes in patients with RA by the methods
of In situ hybridization snd immunohistochemical
staining,

= Decreased SAP transcript levels in patients with
RA were observed in peripheral T lymphocytes
when compared with normal individeals. An
impaired SAP pathway may contribute to the
failure to climinate EBV-infected cells by cyto-
toxic T lympbocytes or NK cells in patients with
RA.
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Anti-oxidative enzymes are protective from various oxidative stresses. Karasawa et al. {(Microbiol Immunol
2005:49:57) investigated whether autoimmunity to the anti-oxidative peroxiredoxin enzymes exists in patients
having systemic autoimmune diseases. The authors found that 33% of 92 patients with autoimmune diseases had
autoantibodies to peroxiredoxin I: 57% of systemic lupus erythematosus patients, 19% of theumatoid arthritis, 5%
of Behcet disease, and 46% of primary systemic vasculitides. Nonetheless, autoantibodies to peroxiredoxin IV
were detected in only 17% of these patients. The presence of anti-peroxiredoxin I autoantibodies comrelated with
lower serum levels of CH50, C3, and C4. Based on their findings the authors suggest that anti- peroxiredoxin
autoantibodies may be involved in the pathophysiology of systemic autoimmune diseases.

CD226 expression deficiency and apoptosis in NK T cells from lupus patients

Tao et al. (J Immunol 2005;174:1281) report that NK T cells from active lupus patients are highly sensitive
to anti-CD95-induced apoptosis compared with those from normal subjects and inactive lupus patients. They
present data supporting that deficient expression of CD226 and survivin in NK T cells from active lupus
patients is a molecular base of high sensitivity of the cells to anti-CD95-induced apoptosis.
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Human Parvovirus B19 Infection In Patients with Systemic Lupus Erythematosus

Kenji YaMakami, Masami Takgr, Takako SHimizu, Kou Mitamura, Noboru KIATAMURA,
Yoshihiro MaTsukawa, Shigemasa Sawapa* and Takashi Horte

Division of hematology and rheumarology, Nihon University School of Medicine
*Nerima Hikarigaoka, Nihon Universiny Hospiral

Human parvovirus B19 (HPV-B19) infection has been documented in patients with systemic lupus erythematosus
(SLE), and is particularly important in the onset of the disease. The medical records of four cases of HPV-B19 infection
in patients with SLE were reviewed and studied in detail. All four patients showed improvement with steroid therapy, and
HPV-B19 DNA was detected in each sample of peripheral blood or bone marrow, Our findings suggest that we should
clinically distinguish between the symptoms of HPY-B19 infection from those of SLE. Follow-up studies of larger
groups of patients with HPV-B19 infection associated with a clinical picture of SLE are needed to better determine the

role of this virus,

Key words: Human parvovirus B19, systemic lupus erythematosus
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HT2 2 EMEREEbNIL.

= D) N el
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Table 1 Laboratory findings and clinical examination on Admission

Hematology Blood chemistry
WBC 2800 /ul P 6.8 g/dl Na
Neutro  53.0% Alb 35g/d - K
Eosino 1.0 % T-Bit 0.27 mg/dl Cl
Y AST 321un ESR
Lympho  22.0 % ALT 331U CRP
Hb 10.5 gidi 16.5 ma/dl oo
RBC  349x104 /! BUN -5 mg g
Cr 0.76 mg/d| IgM

Pit 11.8x104 il

Immunological examination

Cc3 23 mg/dl

C4 3 mgldl

CH50 <13.0 U/ml

ANA 1280 x

LE cell (+)

Anti-ds DNA Ab  388.9 IU/ml
Anti-ss-DNA ab  673.6 AU/ml

Anti Sm Ab 97.9 Index
Anti SS-A Ab 135.3 Index
Anti $3-B Ab 19.4 Index

Anti cardiolipin 1gG Ab 1.7 U/ml
Anti cardiolipin IgM Ab 20.0 U/ml

Other clinical findings

1)Urinalysis ; Normal
2)Chest XP ; pleural effusion

3)Abdominal CT ;
ascites {+), splenomegaly

Lymph node swelling around spleen and pancreas

4)Biopsy of skin ; Discoid LLupus erythematosus

145 mmol/]
3.9 mmolf
109 mmol/
92 mm/
1.05 mg/di
2023 mg/dl
234 mg/dt

HEHGIL, SLE DEWIITRIE 2 A 25 HIZARL
ol

ABCEFIE | B R 156cm, {RE 48.7kg, M/E 116/78
mmHg, BR1E 86 bpm, ¥ fHiR 36.5°C BMikidHs, BEER
(ZifHE, BRIGHEBICEHERN Y207, RIREEE S
L. AMCEREEIEESmm RO V382 fsmL
7z, BAEfEEES L, TRPRE, LEELIIEELL, EE,
iR, EM4 L. FFEEALEY¥. PIP R IRAEI £ %
B, TRIZEEZL.

WA R (Table 1) . Gk LBEQORM, HFito
FERED . FPAEE, IDNAE, FLRNPIT
&, PUSS-A¥ifE, LUSS-B iU, LEMMEYE, AL
VAU AR, BEEHET LT, 2OrEY
A NAORETIE, MiFD IgG B/ v K 4 v Ak
BT, IgM BURZ UL H o A VAR L, BEMEe<
Y= ERLIH, BEO/ILEY L LA DNAPCR X
Bt MKEREZLBOHON, FTOMRFRIIESEL
L. BB CialiEs. EEOETO4EHIL [Discoid
Lupus] TH o7, PALOERED HOMFALLE @F% B
# QU ERY OEEL @anikd L h SLE &
SHTL:. AT UL FOHEBRIZL Y EBEHDL DL,

EF 20 19 5%, Lotk

£ OBk R, TR

EEAERE  fFadTREZELL

FIRE | B RS (XE, 58]

HFEE PR 14E2 A 148 L 0 ERFFMFEIE. &
EiZTIREH], BREENIZSF LRI TV PRELT.
FE2R27THICERE*%E. WHXPLE, LIRER

BRE:E

BEROHELED, HEMFEMHIZARE 2o/,
AR . 8 E 153 cm, #E 46kg, ME 12080
mmHg, BRI 100 bpm, ¥ {kif 39.7°C Hikiss, Wik
HEREO, BEEREEE2L, REY) VM
3. BES ESEEEOLBELIIRE 2L, HEFE
ek, EmEaL. THRIZBELRL., ESL L. HEF

mrR% L.

WA R (Table 2) . BIROIET ERLDTHEEE
Wiz, FARE) LGROBOLNI FHEIE,
1 DNA #ifk, #1 RNP HifEBHE. #HHEMIETLTY
Too 2L 4 N AORTETIE, i IgM B LKy
A N AR TE, 1gG B/ SV K 4 L A ERBRTE T,
MYy — &R LI, BHO/ULED AV A DNA
PCR (3f2fd, #OIREATRIIEE L L. LLLOHEEN,L
Ot intt @iEiEL @Bl ERRd O DNA U
MptE L 9 SLE L3, £8P, EEEENEELATO

A FO30 ZFEE T LERDEE L A,

fEDL 3:26 B, K.
E IR HRERK BR

EXAERE, FIREE (v ~&ziulL

HAEE PR 13E10H &) F50gm L EEHIHER,
ik 2540 B L BiEx OB
FRBEN/ODER 14E2 B 13 B IS+ EBNM2E
o AARICTHRED, RE4 AEL Y LEERIHE
L, EBIZAEMIBE,. 7L V=2 10mg &5 2 5.
SAMBLD 3 CENRBMNFERTALOSA21H

ERbns e 2.

IZARRE 2 o7,

ABBSEE . BE 161 cm, & 45kg, MIT 110/56

—269—



63 (5) 2004

ErLETALABIYBERELEAKIYF T —FA 225

Table 2 Laberatory findings and clinical examination on Admission

Hematology
WBC 2300 /ul T-Bil
Neutro  83.0% AST
Meno 30% ALT
Lympho 13.0% BUN
Aty-ly.  1.0% Cr
Hb 10,2 g/ell

PIt 10.0%104 fut

Immunological examination

c3 16 mg/dl

c4  3mgid

CH50 <13.0 U/ml

ANA  1280x

LEcell (=)

Anti-ds DNA Ab 400 IU/m!
Anti Sm Ab (-)
Anti cardiolipin Ab (—}

Blood chemistry

0.39 mg/di Na 144 mmol]
371N K 3.7 mmoll
16 1UA CI 107 mmol/
11.6 mg/di ESR 48 mm/h
0.62 mg/dl CRP 0.84 mg/di
IgG 1822 mo/dl
IgM 94 mg/dl

Other clinical findings

1)Urinalysis ; Normal

Table 3 Laboratory findings and clinical examination on Admission

Hematology Blood chemistry
WBC 7200 /il TP 7.5 g/idl Na 141 mmoll
Neutro  90.0% T-Bil 0.48 mg/dl K 4.3 mmolt
Mono 3.0% AST 201N Cl 103 mmolfi
Lympho 7.0 cy: ALT 16 1A ESR 110 mmM
Hb 12.0 o/dl BUN 7.1 mg/dl CRP 481 mg/dl
> 8 Cr 0.63 mod

Plit 19.6x104 /pl

Immunological examination

CH50 58.6 U/ml

ANA  1280x

LE cell {—)

Anti-ds DNA Ab 2.4 [U/ml
Anti-ss-DNA Ab  11.0 AU/ml
Scl-70 Ab 6.4 Index

Anti cardiolipin 1gG Ab 1.7 U/m|
Anti cardiolipin IgM Ab 20.0 Uimi
PR3 ANCA <10 Index
MPO ANCA <10 Index

Other clinical findings

1)Urinalysis ; Normal

mmHg, IRfA 84 bpm, ¥ {KiR 38.1°C EREH, R
HEAEmMZ2 L. RIREERRLL. SRCEESmm K
D) E T EEAEL 2, R, BT, HEJ o
EiidRRsn-3. ROEREERS L, MPRE, AFLLIIREL
L. BEER, FiEsk, Eme L. TROIRMEL L. M,
BTRSES, FREIHETEOL, HARIZLE LA/ —4EIR
Hh, WEEHRRLZL.

AP R (Table 3) 1 ) ¥ 73%ki4 & CRP, LD
R L7z, F i, $T dsDNA #ifk, LRNP L
FREM. MEMIBEERLL. AV ETALADEE
TlE, Mg IgM BUHR/ L HE S 4V 2 RERSE, 126 B
AV SR S TR N e ] AT 37 R D A S

Wi & BRI 3 Y £ A DNAPCR (#fatE. Mt
R D OEFALNE QRMET £ GV ¥/ kel OIER
HEEtE L b SLE L 847, A7 04 FOBELAEAICT
ELL.

=6 4:23 5%, Li4.

R R#%

BLEEE, RERE (FRTNEILLL

HHE  FRR9E9 ALY SLE MBI TaH4®
PR, 7L N smgMBRICTIEFEPR Ch o7, F
HI14E4 BB LSS IS AT TRAELEHENESE
TAR., ERIOIRSITIRL A 20MoBHER
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Table 4 Laboratory findings and clinical examination on Admission

Hematology
WBC 3200 TP
Neutro 64.0% AST
Mono 9.0% ALT
Eosino 1.0% BUN
Lympho 26.0% Cr
Hb 9.1 g/d

Pit 40%104 Al

immunological examination

Cc3 102 mg/dl
c4 25 mg/dl

CHS0 50.5 U/ml

ANA  1280x

LE cell (=)

Anti-ds DNA Ab 42.9 1U/mi
Anti RNP Ab 61.0 Index
Anti Sm Ab 97.9 Index

Anti cardiolipin Ab (—)

Blood chemistry

8.3 g/dl Na 140 mmoll
471U/ K 3.3 mmolfl
6 U Cl 102 mmoiA
8.1 mg/dl ESR 120 mm/h
0.5 mg/d CRP 8.63 mg/dl

Other clinical findings
1)Urinalysis ; Normal

2)Chest XP ; Consolidation at left lower tung field

B KESE

ETCOREEEFDOHLNT W, BER, BERMR)
Zooh, MEEX-PLE, ETHEHEREEOARE
Lol

ABEBFIRIE . B E 148 em, RE 38.6kg, MLIE 110/56
~mmHg, BRIB66bpm, 35 {hil 38.0°C EikiH 9, REX
IR L, IREESRERL L. RIBEOMmIZY 28
R, MEES L, ETHECERSSE
B LCEICREL L., HEES IR, B L. THIC
BELZ L. REFEOT. BEEMETRLL.
BEMEA (Fig. 4) ) GMEkESA £ 50, CRPOEEL
FLOTFEL D, FAEINERY, Lds-DNATTL
5, HURNP HFREY. MEMEImEErRLA. 7S E
74 AORETIE, i IgM BUR IV o 4 L 2306k
EEtk, 1oG B/ SL w7 of b AIIFRETE CRERR /15 —
YERLEA, BEO/NEDT AL 0 A DNAPCR 2R
Thots, REARIZESE. BEL > MY TETHEIZ
i@ xiRo/z, kLD SLEDEHc RS 2L
RWLOEHETLATFOA FOEREY, FIEANIL
DI ROEREITVRELL.

In £ £

Human Parvovirus B19 (HPV-B19) i3, 1975 I8 R
Eh7DNA A NAD—IETY MIFEREE oM~
DRV ES L VNATHL. NETCII DI rEST
TANAELTERTH Y, BHEDKEEILSLE KON
THb, FTLRADBMRETEERUMEALTED
L, +OEKIEMAE Y o= FHETHAD, FMERIT
RELLHLAVBETLAZIELRY, BHTORREIZLY
RERBLHEIAURMERTIIL DL EEDLAT
w2, BROEEFOPIZEIERLIEEATREL, O

MR, 7—-LABtEoEsntgn, oMuEd, 8
TS, $1ds-DNA UERE, EMEES BRL,
LHSLED BT AR M LATFOS Fif#EL Y07
Y iz iTh - ERBRE SR TWAY,

Fer OEFNUIBTZ AV ES £ L AOHERETIE, 1E6
1, 4 [ZEEmCEe I CHEF] 2, 3 12 oM HLRRE O R
THhot:, —F, KM PCR(IER 3 DAiEME, Bf
?) PCR (XfEF 1, 3, 4 THETH o7z (Table 5). BLM
BRI RN ZBE S ERREROERED O L
drofohf, EF L, 4 OFHEPOT L VAOFEENFER
sh, »roMIKEREMTOHLRL, FLVTROES
bAFOA FOEFEIFDRLRLA. Table6IZRT L)
12, 4 EFIOBERAEIR TIIBEE QLI & #RIEtE BRI
PEIMEENED O, TRTUDEFNEELHETH) M
Eiged L I, MEENPLREZNESLES
2ht, BERIZVTROEF G ED LD o /2 (Table 6).
EF 2 CIEMFLBHEOVTFRO T LAIBEH IR
Pofidf, AEFIPTROERELEREAEWY, &£k
DT AV ADERE EBRRERSLTLLFER LMo
2. DFNTANARRELL S ETAEEDORELE
PEOCEREFS| SR LTSNS 0, RS
BIREIZE LT 4 EFITVTR G UL-RNP HLEA
HTHY, POFEIFZOSREL,oN. EBTLBIA
U1-RNP SUAEIE 1 IO ERIEO I & L THEDEAEIR
Ehduvbnw) FB6, 200 44EF I UL-RNP
MEMEHETH Y, HEOCSHEENET LORENE
ALt LV ES AN ABBESENGEIZET
THENRCHRBESEZDO N EOHEL S D,
HADEFIIBVWTHL2ZHELS 4 At THEPFLTY

f‘:'i"-l2]
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Table 5 Summary of date for four cases with HFV B19 infection

SEH1 1 EH 2 =53 £ 4
Jole] (+) (=) (=) {(+)
% :gm (=) (+) (+) (—)
’ PCR (=) (=) +) (=)
B PCR (+) (—} (+) (+)
Bl OBEARR (+) (=3 () {(+
1gG (+)
ﬁ IgM (=)
PCR (=)
P} PSL 50mg LR PSL 30mg PSL 4-5mg
i3 PSL 60mg e

IgG: 1g6B i, UL S 1 L AR
PCR: 28175 JLADNA-PCR

Tgh: IghER/ LA o LA B
AR AFALTLFZ /oL ingx3BM

Table 6 Clinical presentation in four cases of HPV B19
infection and SLE features
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Abstract We report the case of a 32-year-old man who
developed Wegener’s granulomatosis complicated with re-
fractory intestinal ulceration. In August 2001, he presented
with a high fever, nasal bleeding, and bilateral leg numb-
ness. These symptoms worsened, which prompted him to
consult his home doctor on February 18, 2002. In spite of
treatment with antibiotics, his symptoms did not improve.
Furthermore, abdominal pain and melena occurred as addi-
tional symptoms in March 2002. He was admitted to our
hospital on April 5, 2002. A deformed nose condition (the
so-called saddle nose) was observed at this time. Labora-
tory data showed a high erythrocyte sedimentation rate
(103mm/h) and a high level of serum C-reactive protein
(14.98 mg/dl), and hematuria and proteinuria were also ob-
served. The patient was positive for an antineutrophil cyto-
plasmic antibody specific for proteinase-3 (PR3-ANCA).
A chest computed tomography (CT) scan revealed multiple
pulmonary nodules in the lung field. A biopsied-specimen
from the nasal mucosa showed necrotizing granulomatosis
with giant cells. Together with his symptoms and the labo-
ratory and pathological findings, the patient was diagnosed
as having Wegener’s granulomatosis. A colon fiberscopy
showed multiple ulcerations with bleeding from the
terminal ileum to the ascending colon, and nodular lesions
at the terminal ileum. We started a combination therapy of
prednisolone (60mg/day) and cylophosphamide (100mg/
day) orally. The patient’s gastrointestinal symptoms dis-
appeared and abnormal serological indicators improved.
Although Wegener’s granulomatosis complicated with
refractory intestinal ulceration is rare, this case indicates
that the gastrointestinal region is also a target organ of
Wegener's granulomatosis.
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Introduction

Wegener's granulomatosis is a systemic necrotizing vasculi-
tis of unknown etiology with distinct clinical and histologi-
cal features. Histologically, it consists of necrotizing
vasculitis affecting mainly small to medium-sized arteries,
and sometimes involving venous or capillary vessels.'
The disease typically involves the upper and lower airway,
lungs, and kidneys. Although inflammatory involvement of
the disease has been reported in other organs, a gastrointes-
tinal complication is relatively rare except for scattered case
reports.’

We present a case of Wegener’s granulomatosis compli-
cated with peripheral neuropathy and refractory intestinal
ulceration, and then discuss the possibility that gastrointes-
tinal involvement may be an inherent clinical manifestation
of Wegener's granulomatosis.

Case report

A 32-year-old man developed a high fever, nasal bleeding,
and bilateral leg numbness in August 2001. He consulted
his home doctor, and was treated with an oral antibiotic,
The high fever improved temporarily, but his symptoms
worsened again in December 2001, when he noticed a
macrohematuria. On February 18, 2002, he was admitted to
a hospital where he was given a drip infusion of antibiotics.
He was transferred to our hospital on April 5, 2002, because
of abdominal pain and melena, in addition to the above
symptoms.

In the course of a physical examination, his blood pres-
sure was found to be normal and his heart rate was 82/min.
A high fever (38.8°C) was observed. Surface lymph nodes
were not palpable. A deformed nose condition described as
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“saddle nose™ was observed. His skin and conjunctiva were
strikingly anemic. His heart and lung sounds were normal.
Tenderness of the lower abdomen was found, but no organ
enlargement or mass was palpable in the abdomen. Mul-
tiple sensory paralyses in his right and left feet, and the
right-hand side of his face were observed.

Laboratory tests on admission revealed a leukocytosis
{10300/ul) and normocytic anemia {6.9g/dl). His erythro-
cyte sedimentation rate (ESR) was 103 mm/h and his serum
C-reactive protein {CRP) level was 14.98mg/dl. Although
renal function (serum blood nitrogen and creatinine level)
was normal, a microscopic hematuria and proteinuria
{0.98g/day) was observed. A mild elevation of serum tran-
saminase levels (GOT 50U/, GPT 64 U/) was found. In an
examination for autoantibodies, antinuclear antibodies
were found (40 dils} and an antineutrophilic cytoplasmic
antibody (ANCA) specific for protease-3 (PR-3 ANCA)
was positive (titer 102 EU.) However, an ANCA specific for
myeloperoxidase (MPO-ANCA) and anti-ds DNA anti-
bodies was not observed.’

Several nodular shadows were revealed in the right up-
per and lower lobes on chest X-ray films. In a chest com-
puted tomography (CT) scan, the nodular shadows in the
lung were confirmed. In a head CT scan, the sinus and nasal
mucosa were found to be infiltrated by the necrotizing
granuloma. A biopsy of the nasal mucous membranes was
performed and the microscopic findings of the specimen
showed an ulceration, small to medium-sized vasculitis
infiltrated with neutrophils, and necrotizing granuloma
with giant cells in squamous epithelium and in stroma
{Figs. 1 and 2).

A colon fiberscopy showed an elevated granulomatous
lesion at the terminal ileum (Fig. 3A), and multiple, con-
secutive ulcerations with bleeding from the ascending colon
to the terminal ileum (Fig. 3B-D). No ulcerations or granu-
lomas were observed in the peripheral part of the small
intestine, descending colon, and rectum. Microscopic
findings from a biopsy specimen from the elevated lesion
at the terminal ileum (Fig. 3A) showed nonspecific
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Fig. 2. The microscopic findings of rasal mucosa showing medium-size
vasculitis

inflammation with granulomatous lesion, giant cells, and
vasculitis without necrosis (Fig. 4). We diagnosed the
patient as having Wegener’s granulomatosis with gastro-
intestinal organ complications.

We started oral medication with 60mg/day prednisolone
and 100mg/day cyclophosphamide (Fig. 5). The melena
stopped immediately, and after 2 weeks of treatment the
ESR, the serum level of CRP, and a titer of PR3-ANCA had
normalized. Although bilateral leg numbness and nodular
shadows on both lungs (as shown by a chest CT scan) partly
remained, the granulomatous mass in the sinus (shown by a
head CT scan), the multiple ulcerations of the ascending
colon, and the elevated lesion of the terminal ileum disap-
peared within 3 months of the onset of treatment.

The patient was discharged on July 21, 2002. Two years
after discharge, the patient had no nasal symptoms or bilat-
eral leg numbness. The nodular shadows on the bilateral
lungs and granuloma of the sinus were significantly reduced.
Moreover, no recurrence of intestinal ulceration was
observed by fiberscopy.
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Fig. 3, Colon liberscopy showing
muliiple ulcerations with bleeding A
(**) and ¢levated fesions {(*)

at the ascending colon.

A The terminal ileum.

B The descending colon

€ Granulomatous {esion

at the terminal ileum

D Nonconsecutive ulcer at the
descending colon
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Fig. 4. The microscopic findings of the terminal ileum mucosa
infiltrated with neutrophils and necrotizing granuloma with giant cells
(*) and vasculitis without necrotizing lesion (**)

Discussion

Wegener's granulomatosis is a systemic granulomatous in-
flammatory disease which can affect a variety of organs.
Histclogically, it consists of necrotizing vasculitis affecting
mainly smali to medium-sized arteries, and sometimes in-
volving venous or capillary vessels.! This granulomatous

vasculitis involves primarily the upper and lower airway
system, the lungs, and the kidneys. Since its description in
the 1930s,> various sites of involvement have been identi-
fied, in a vast range of organ systems. The incidence of
gastrointestinal involvement reported here is relatively
rare.

Hashimoto et al.’ reported that the initial symptoms of
Wegener's granulomatosis in Japanese cases were nasal oc-
clusion {51%), nasal bleeding (45%), and pyrexia (27%).
Gastrointestinal symptoms were not referred to in this re-
port. Moreover, in a study of 158 patients with Wegener’s
granulomatosis seen at the National Institute of Health, no
gastrointestinal manifestations were reported.? Storesund et
al.* reported that they found only six cases of Wegener's
granulomatosis in the available medical literature that pre-
sented with severe intestinal involvement. In this report,
any gastrointestinal involvement occurs in an earlier period
of the Wegener's granulomatosis, and in most of the
reported cases the disease had an active status. The intesti-
nal involvement appears in any region of the large intestine,
with skipped lesions which sometimes lead to perforation.
Under microscopic examination, some of the cases showed
ischemic changes and vasculitis in addition to ulcerations.”™™
On the other hand, granulomatous lesions or typical
necrotizing vasculitis are not usually recognized in this
complication.

In our case, a biopsied specimen from the elevated lesion
from the ascending colon showed nonspecific inflammation
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Fig. 5. Clinical course on
admission. ESR, erythrocyte
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with granulomatous lesions, giant cells, and vasculitis with-
out necrosis. The most important differential diagnosis in
our case is the overlapping of other inflammatory bowel
diseases such as Crohn’s disease. One case of the overlap-
ping of Wegener's granulomatosis and Crohn’s disease has
been reported.! It is important to differentiate between our
case and Crohn’s disease. Typical visible colonoscopic fea-
tures of Crohn'’s disease are liner ulcer, nonconsecutive ul-
cer, small intestinal ulcer, cobble stoning, and inflammatory
pseudopolyposis.” In our case, these typical findings for
Crohn’s disease were lacking. Furthermore, in our case, a
vasculitis and giant cells, not usually seen in Crohn’s dis-
ease, occurred histologically, although there was no ne-
crotic vasculitis. Therefore, in our case, the overlapping of
Wegener’s granulomatosis and Crohn’s disease is not the
same. Unfortunately, typical histological findings in the gas-
trointestinal tract for Wegener's granulomatosis are uncom-
mon. In only one case, described by Richard and William,"
has the presence of typical necrotizing vasculitis been found
in a biopsy specimen.

PR-3 ANCA, as well as the coloncscopy findings, will be
useful to differentiate Wegener’s granulomatosis from
other inflammatory bowel diseases.*’*'"* Together with
visible colonoscopic features, pathological findings in the
colon biopsy specimen, and a positive titer of PR3-ANCA,
we diagnosed Wegener’s granulomatosis complicated with
intestinal ulceration. Although some cases with perforation
had poor prognoses, this gastrointestinal complication has
usually been curable in most reported cases.***** In our
case, the patient has remained in remission for more than 2
years.

In conclusion, gastrointestinal involvement is a rare
event in Wegener's granulomatosis. However, our case and

some cases in the literature indicate that the gastrointestinal
region is one of the target organs in Wegener's granuloma-
tosis in the initial stages of the disease.
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