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SHORT COMMUNICATION

Association of HLA-DRB1°0901-DQB1° 0303 haplotype
with microscopic polyangiitis in Japanese
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'Department of Human Genetics, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan; 2Department of Rheumatology
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Microscopic polyangiitis (MPA) is a rare and severe form of systemic necrotizing vasculitis associated with myeloperoxidase
(MPO)-specific antineutrophil cytoplasmic antibody (ANCA). We previously reported significant association of HLA-DRB1*0901
with MPA. To define the susceplibility loci within the HLA region, we determined the genolypes of HLA-DQB1, DPB1, B and C
in 50 patients with MPA and 77 unrelated Japanese controls. In addition to HLA-DRB1*0901, significant association of
DQB1*0303 (allele carrier frequencies 50% in MPA, 29.9% in controls, odds ratio 2.35, P= 0.017) was detected. These alleles
were in strong linkage disequilibrium (0 = 0.95, r* = 0.82). Increased frequency was also observed for DPB1*0201, B*15111
and Cw*0303, which was at least partly accounted for by linkage disequilibrium with DRB1*0901 and DQB1*0303. These
results indicate that DRB1*0901-DQB1*0303 haplotype represents the primary genetic risk for MPA within the HLA region in
Japanese, and provides the basis that future functional studies on the role of HLA in MPA should target DR9, DQ9 and DR53

proteins encoded by this haplotype.
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Introduction

Microscopic polyangiitis (MPA) is a rare form of systemic
necrotizing vasculitis, and the patients often present with
severe manifestations such as rapidly progressive glo-
merulonephritis, pulmonary hemorrhage and interstitial
pneumonitis. MPA is strongly associated with myeloper-
oxidase (MPO)-specific antineutrophil cytoplasmic anti-
bodies (ANCA). Together with other conditions
associated with ANCA with specificity to MPO, protei-
nase 3 (PR3) or other antigens, MPA constitutes a
condition collectively called ANCA-associated vasculitis
(AAV).!

Although the etiology of AAV is poorly understood,
substantial difference in the incidence among popula-
tions® and sporadic reports of multiplex families® suggest
a role of genetic predisposition. With respect to MPO-
ANCA associated vasculitis, previous studies reported
association of HLA** and non-HLA genes,”° although
many of them have not been confirmed by independent
studies.

In the previous study, we conducted the first multi-
center study on the genetic background of AAV in Japan,
and demonstrated significant association of HLA-
DRBI*0901 with MPA."* Since HLA-DRBI*0901 is a
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common allele in Asian populations but rare in other
populations, it was suggested that such a difference in
the genetic background may be related to apparently
higher prevalence of MPA in Japan as compared with
Wegener’s granulomatosis, which is more frequent in
Caucastan populations.?

Owing to the extensive linkage disequilibrium (LD) in
the HLA region, statistical association with HLA-
DRB1*0901 does not necessarily mean that HLA-
DRB1*0901 molecule is involved in the pathogenesis of
MPA. In this study, we made an attempt to narrow down
the region that confers susceptibility to MPA in Japanese.

Resulis and discussion

In view of the linkage disequilibrium structure of HLA
region, allele typing was carried out for DQBI, DPBI, B
and C loci on 50 patients with MPA (19 men, 31 women,
mean agets.d. 66.1+11.4 years) and 77 unrelated
healthy Japanese controls (46 men, 31 women, 25.9+5.6
years). Incidence of MPA in males and females appears
to be approximately similar in Caucasians;'2 however, a
nationwide study in Japan reported a female preponder-
ance ANCA-associated vasculitis (male:female 1:1.8),
among which MPA was most prevalent.™® Diagnosis of
MPA was based on the Japanese criteria.’* All patients
were positive for MPO-ANCA, and the diagnosis of most
patients were confirmed with biopsy. The detailed
explanations of the Japanese criteria and the patients’
characteristics are previously described.* This study was
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Table 1 Alleles increased in MPA in each locus

Allele MPA (%) Controls (%) OR 95%CI P
(n=50) (n=77)

(a) Allele carrier frequency

DRB1*0901 25 (50.0) 24 (31.2) 2.21 (1.07-4.58) 0.033

DQB1*0303 25 (50.0) 23 (29.9) 2.35 (1.13-4.88) 0.022

DPB1*0201 25 (50.0) 30 (39.0) 1.57 (0.76-3.21) 022

B*15111 4 (8.0) 1 (1.3) 6.6 (0.94-46.5) 0.078

Cw*0303 13 (26.0) 13 (17.1¢ 1.70 (0.72-4.00) 0.23

(b) Allele frequency

Allele MPA (%) Controls (%) OR 95%CI P
(2n=100) (2n=154)

DRBI*0901 27 (27.0) 26 (16.9) 1.82 (0.99-3.34) 0.053

DQBI1*0303 28 (28.0) 24 (15.6) 2.11 (1.15-3.87) 0.017

DPB1*0201 25 (25.0) 30 (19.5) 1.38 (0.75-2.52) 0.30

B*15111 5 (5.0) 1 0.7) 8.05 (1.29-50.3) 0.037

Cw*0303 16 (16.0) 15 9.9y 1.74 (0.82-3.68) 0.15

Allele typing of HLA-DRB1, DQBI, DPB1, B and C was performed by PCR-microtiter plate hybridization, PCR-preferential homoduplex
formation assay or PCR-reverse sequence-specific oligonucleotide probing assays. Only the alleles that showed increase in MPA are shown.
MPA = microscopic polyangiitis, OR = odds ratio, CI= confidence interval.

*HLA-Cw allele typing was unsuccessful in one control subject; therefore, total number of controls was 76 in the comparison of HLA-Cw.

reviewed and approved by the Research Ethics Commit-
tee of the University of Tokyo.

Table 1 lists the allele that showed an increase in MPA
in each locus. HLA-DQB1*0303 demonstrated statistically
significant association as strong as HLA-DRBI1*0901.
HLA-DQB1*0303 and DRBI*0901 have been shown to
be in strong LD,*5!¢ which was confirmed in our control
subjects (D' =0.95, > =0.82). A tendency of increase was
also observed for HLA-DPB1*0201, B*15111 and Cw*0303.
Among these alleles, the frequency of B*15111 barely
reached statistical significance, although the frequencies
were low both in the patients and controls.

As the latter alleles have been also shown to be in LD
with HLA-DRBI*0901 in Japanese,’>'¢ two-locus analysis
was performed between each allele and HLA-DRB1*0901,
to distinguish the alleles directly associated with MPA
and those that reflect LD with such alleles.

As shown in Table 2A, due to the strong LD between
HILA-DRB1*6901 and DQB1*0303, the the numbers of the
subjects carrying only one of them (group b and c) were
small; thus, the effects of these alleles could not be
separated. Independent contribution of Cw*0303 was
excluded (Table 2D, group ¢), and that of DPB1*0201
seemed to be at best marginal (Table 2B, group ¢).

HLA-B*15111 is one of the alleles coding for serological
specificity of HLA-B75. This rare allele (one carrier in 77
controls, Table la) was accumulated in MPA ({(four
carriers, one of whom was homozygous). Four of five
carriers of B*15111 including the homozygote possessed
DRBI1*0901, suggesting that B*15111 is encoded on one of
the haplotypes carrying DRBI*0901. Interestingly, one
patient was positive for B*15111 in the absence of
DRBI1*0901 (Table 2C, group ¢). On the other hand, other
HLA-B alleles in LD with DRB1*0901 such as B*4002 and
B*4006''¢ were not increased in MPA (allele carrier
frequencies of B*4002: 14.0% in MPA, 10.4% in controls,
B*4006: 10.0% in MPA, 11.7% in controls). These results
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could possibly suggest that B*15111 itself or another gene
in linkage disequilibrium with it might have a contribu-
tion independent of DRBI*0901.

TNF gene coding for TNFa is an obvious functional
candidate. Although -308 and —238 SNPs in the
promoter region of TNFa are both rare, SNPs at —1031,
—863 and —857 are common in Japanese.”” In our
subjects, all haplotypes carrying B*15111 were found to
encode the major haplotype of TNFa promoter (—1031T,
~863C, —857C, TNFA-U01 haplotype).”” This haplotype
was present in 94% of MPA and 87.5% in the controls,
which difference did not reach statistical significance,*
suggesting that the increase of HLA-B*15111 was not
caused by direct association of TNF promoter. Thus,
possible controbution of HLA-B*15111 should be exam-
ined in the future by large-scale studies.

Our present observations indicate that HLA-
DRB1*0901-DQB1*0303 haplotype represents the major
genetic risk for MPA. These alleles encode DR9 and DQ9
proteins, respectively. Owing to the strong linkage
disequilibrium, it is impossible to determine which allele
product is functionally relevant in the development of
MPA. Furthermore, HLA-DR9, DR4 and DR?7 alleles form
the DR53 group haplotype, on which DRB4 gene that
encode DR53 protein is present. Although alleles that
belong to DR4 or DR7 was not increased in the Japanese
MPA,** increase of DR4 was reported in Caucasian AAV
patients,*® raising the possibility that DRB4 gene product
(HLA-DR53 protein) may possibly be funtionally in-
volved in the pathogenesis.

In conclusion, our findings demonstrated that HLA-
DRB1*0901-DQB1*0303 haplotype represents the major
genetic contribution in the HLA region in Japanese.
Owing to the rarity of MPA, these results should be
confirmed by independent studies in the Asian popula-
tions, because of the low frequency of this haplotype in
other populations. Nevertheless, our observations
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Table 2 Two-locus analyses indicate primary role of DRB1*0901-DQB1*0303 haplotype

DRB1*0901 DQBI *0303 MPA Controls OR 95%CI P
(A) DRB1*0901 and DQB1*0303
(a) + + 25 22 2.36 1.13-4.95 0.023
(b + - 0 2 0.41 0.02-8.90 1.0
(© - + 0 1 0.69 0.03-17.4 1.0
(d) - - 25 52 1 (reference)

DRB1*0901 DPB1*0201 MPA Controls - OR 95%CI P
(B) DRB1*0901-DPB1*0201
(a) + + 15 11 3.09 1.17-8.16 0.023
(b) + - 10 13 1.74 0.63-4.83 0.285
(c) — + 10 19 1.19 0.45-3.17 0.723
) — - 15 34 1 (reference) ‘

DRB1*0901 B*15111 MPA Controls OR 95%CI P
(C) DRB1*0901-B*15111
(a) + + 3 1 6.63 0.86-51.2 0.19
(b) + - 22 23 211 1.00-4.48 0.05
() — + 1 0 6.55 0.26~166.6 0.32
(d) — - 24 53 1 (reference)

DRB1*0901 Cw*0303 MPA controls OR 95%CI P
(D) DRB1*0901-Cw*0303 ‘
(a) + + 6 5 2.11 0.60-7.49 0.32
(b) + — 19 19 1.76 0.79-3.92 0.17
(@] - + 0 8 0.10 0.006-1.85 0.048
(d) — — 25 44 1 (reference)

Alleles that were increased in MPA in each locus was analyzed for the contribution independent of DRB1*0901. In each comparison, group d
lacking both DRB1*0901 and the allele of interest was used as a reference. When any one of the variables contained 0, OR and 95% CI were

calculated by adding 0.5 to all variables.

strongly suggest that future studies on the role of HLA in
the pathogenesis of MPA should target not only HLA-
DR9, but also DQ9 and DR53 proteins.
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Risk Factors for Recurrent Thrombosis:
Prospective Study of a Cohort of Japanese
Systemic Lupus Erythematosus

Tomohiro Akimoto, MD, Shigeto Kobayashi, MD, PhD, Naoto Tamura, MD, PhD,
Toshiya Ohsawa, PhD,* Terunaga Kawano, MD, PhD, Mitsuhiko Tanaka, MD, PhD,
and Hiroshi Hashimoto, MD, PhD, Tokyo, Japan

Not only antiphospholipid antibodies (aPLs) but also other factors should be considered in
assessing the risk of thrombosis development in patients with systemic lupus erythematosus
(SLE) and antiphospholipid antibodies (aPLs). The kinds of risk factors, including past history
of thrombotic event (PHTE), hypertension, hypercholesterolemia, diabetes mellitus (DM),
obesity, and smoking, in conjunction with aPLs, that contribute to the development of new
thrombotic events in patients with SLE and aPLs were studied prospectively over a 5-year
observation period. One-hundred and sixty-six Japanese patients with SLE (55 patients with
aPLs and 111 patients without aPLs) were examined and followed up for 5 years. Five major
risk factors for ischemic coronary disease and stroke according to the Framingham heart
cohort study were evaluated objectively in these patients. A significant difference was seen for
4 factors: past history of thrombotic event (PHTE; odds ratio: 101.93; 95% confidence interval:
12.29-845.22; p<0.0001), hypertension (odds ratio: 8.87; 95% Cl: 2.58-30.53; p<0.001), DM
(odds ratio: 5.42; 95% CI: 1.44-20.46; p<0.05), and lupus anticoagulant (LAC; odds ratio: 47.41;
95% Cl; 5.88-382.03, p<0.0001) as aPLs, when the incidence of these risk factors was
compared between patients with and without new thrombotic events. Furthermore, PHTE
(odds ratio: 30.19, 95% CI: 1.33-683.13), hypertension (odds ratio: 15.44; 95% Cl: 1.77-134.80),
and LAC (odds ratio: 14.11; 95% Cl: 0.48-412.42) showed higher odds ratios than DM (odds
ratio: 11.53; 95% CI: 0.83-159.94) on multivariate logistic analysis as well as analysis of the
combination of risk factaors, suggesting that these are important risk factors for the develop-
ment of new thrombotic events in patients with SLE and aPLs.
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Introduction

Ever since Graham Hughes first reported anti-
phospholipid syndrome (APS; Hughes’ syn-
drome),! which is characterized by thrombosis,
thrombocytopenia, and recurrent fetal loss in pa-
tients with systemic lupus erythematosus (SLE)
who are positive for antibody to negatively
charged phospholipid molecules such as cardi-
olipin, antiphospholipid antibodies (aPLs) have
been considered as a risk factor of thrombosis.*>
In general, the incidence of death due to throm-
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bosis differs among racial and ethnic populations.
Risk of death due to ischemic heart disease in
Japan is less than 30% of that in the United
States. However, the risk of death due to cerebral
infarction in Japan is more than double the risk in
the United States.®’ In addition, data indicate that
Japanese men of similar ancestry demonstrate
consistent declines in stroke incidence with in-
creases in the distance of migration from Hawaii
to California.® These findings suggest that chang-
es in risk factors according to this migration play
an important role in altering the risk of stroke, in-
dependent of potential genetic influences. How-
ever, the importance of racial factors in patients
with APS remains unclear. To clarify these issues,
we prospectively studied the kinds of risk factors
including past history of thrombotic event
(PHTE), hypertension, hypercholesterolemia, di-
abetes mellitus, obesity, smoking, and aPLs that
contribute to the development of thrombosis in
Japanese patients with SLE over a 5-year obser-
vation period.

Methods
Patients

One hundred and sixty-six Japanese patients
with SLE were registered at Juntendo University
Hospital in 1997 and followed up over a 5-year
period. All patients fulfilled the 1982 American
College of Rheumatology (ACR) criteria for SLE?;
aPLs were positive in 55 and negative in 111 of
the 166 patients. These patients were examined
and followed up over a 5-year period from
January 1, 1997, to December 31, 2001. Clinical
findings were observed and laboratory examina-
tions were carried out monthly. All patients with
aPLs were treated with a low or medium dosage
of prednisolone (PSL) ranging from 10 to 30
mg/day and a low dosage of aspirin (81 mg/day)
and/or ticlopidine (300 mg/day).

Laboratory Examinations

Serum total cholesterol concentrations were de-
termined by using the Clinical Analyzer 7350
(Hitachi Ltd., Tokyo, Japan) utilizing the enzyme
assay method (TC-K, Keinos Co., Tokyo, Japan).
Lupus anticoagulant (LAC) was detected by the
modified mixing Kaolin clotting time as described
previously.1®" Immunoglobulin G (IgG) anticar-

diolipin antibodies (aCLIgG) were measured by
a recently developed ELISA Kit “MESA CUP
Cardiolipin Test” (MBL Co., Tokyo, Japan) (nor-
mal value <1.0 U/mL), which consists of the
method described by Harris et al.’? f2glycopro-
tein I-dependent aCL (B2GP1-aCL) was measured
by EIA Kit “Anti CL B2 GP1 Kit”"* (Yamasa Sho-yu
Co., Chiba, Japan) (normal value <1.2 U/mL).

Risk Factors

In the Framingham heart study cohort, several
important risk factors for ischemic coronary dis-
ease and stroke were noted.'*'® Five major fac-
tors: hypertension, hypercholesterolemia, dia-
betes mellitus (DM), obesity, and smoking were
selected for evaluation in this study. These fac-
tors in patients with SLE were evaluated objec-
tively. Furthermore, PHTE was added as 1 of the
risk factors because PHTE is thought to be an im-
portant risk factor for future thrombotic events in
patients with APS. Thus, we investigated whether
hypertension, hypercholesterolemia, DM, obesi-
ty, smoking and PHTE contributed to thrombotic
events in patients with SLE and APS. The above-
listed risk factors were examined in all patients
in this series. Hypertension was diagnosed by use
of the 1993 WHO/ISH classification criteria.®
Fasting total cholesterol levels were measured
and serum total cholesterol concentrations
greater than 220 mg/dL were defined as hyperc-
holesterolemia. DM was diagnosed by use of the
1997 American Diabetes Association {(ADA) crite-
ria for diabetes and hyperglycemia.!” Obesity was
determined by the 1995 Japanese criteria for
body weight and obesity (Japanese Society of
Obesity and the Japanese Ministry of Health,
Labor and Welfare'®). These criteria described in-
dividuals with body mass index (BMI) greater
than 25 as overweight and those with a BMI
greater than 30 as obese. It was noted that glu-
cose tolerance insufficiency was found in the
overweight Japanese population.’ Thus, these
overweight populations were included in the obe-
sity group. Treatment for these risk factors var-
ied from patient to patient.

Statistical Analysis

Data entry and analysis were performed with the
SPSS statistical software package (SPSS Inc.,
Chicago, USA). Correlation of thrombotic events
and thrombotic risk factors was analyzed by use
of two-by-two contingency tables, and p values
were estimated with the Fisher’s exact test. Binary
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logistic regression analysis was used for the eval-
uation of risk factors in the development of
thrombosis during the study period.

Results
Study Patients Profile

There was no significant difference in the inci-
dence of hypertension, hypercholesterolemia,
obesity, and DM between patients with and with-
out aPLs. The incidence of smoking in patients
without aPLs was significantly greater than that
in those with aPLs. The number of patients with
PHTE in the patients with aPLs (45.5%) was sig-
nificantly greater than that in those without aPLs
(0.9%) (Table 1).

Incidence of Thrombotic Events

During the 5-year study period, 12 patients de-
veloped various thrombotic events. As shown in
Table II, 5 patients had cerebral infarction and 2
had myocardial infarction. Pulmonary artery
thromboembolism, skin ulcer, external shunt fail-
ure, miscarriage with thrombosis of the placenta,
and valvular thrombus formation also developed
in 1 patient each. Of the risk factors, 11 patients
(91.7%) had PHTE, 7 had hypertension (58.3%),
4 each had hypercholesterolemia and DM
(33.3%), and 1 patient had smoking. All patients
demonstrated aPLs, and LAC was positive in 11
of 12 patients.

Correlation Between Development of
Thrombosis and Risk Factors

We estimated the unadjusted odds ratio of each
thrombotic risk factor and aPLs test for new de-
velopment of thrombotic events during the study
period (Table III). Significant differences could
be seen for 4 risk factors. These were PHTE
(odds ratio: 101.93; 95% CI: 12.29-845.22; p
<0.0001), hypertension (odds ratio: 8.87; 95%
CI: 2.58-30.53; p<0.001), DM (odds ratio: 5.42;
95% CI: 1.44-20.46; p<0.05), and LAC (odds
ratio: 47.41; 95% CI: 5.88-382.03, p<0.0001)
(Table III). The odds ratio for obesity, smoking,
and hypercholesterolemia were low, and there
were no significant differences in incidence of
new thrombosis between patients with and with-
out each risk on chi-square test.

Risk Factors for Recurrent Thrombosis in SLE 603

Concerning aPLs, aCLIgG and B2GPI-aCL had
low odds ratio, and there were also no significant
differences in the frequencies of new thrombotic
events between the patients with and without
these antibodies. We also estimated the unad-
justed odds ratio for a combination of 3 aPLs.
However, there were no statistically meaningful
correlations; aCLIgG tended to increase the inci-
dence of thrombosis by combination with f2GPI-
aCL and/or LAC, but, such a tendency was not
recognized in LAC.

Evaluation According to Multivariate
Logistic Regression Analysis

Multivariate logistic regression analysis was per-
formed to estimate the adjusted effects of risk fac-
tors on new thrombotic events during the study
period. We estimated the adjusted odds ratio for
comparison of findings. We adopted 4 predictive
variables that had statistically significant high
odds ratios from the risk factors tested in multi-
variate regression formula. These were PHTE, hy-
pertension, DM, and LAC. PHTE showed the high-
est odds ratio (30.19, 95% CI: 1.33-683.13), fol-
lowed by hypertension (odds ratio: 15.44; 95%
CI: 1.77-134.80), and LAC (odds ratio: 14.11;
95% CI: 0.48-412.42). DM (odds ratio: 11.53;
95% CI: 0.83-159.94) had the lowest odds ratio
(Table V).

Odds Ratio Combination of 2 Combined
Risk Factors

Odds ratios for combinations of the 4 risk factors
were compared. As shown in Table V, combina-
tion of 2 risk factors (hypertension and PHTE,
76.0; hypertension and LAC, 76.0; LAC and
PHTE, 54.2) had higher odds ratio than any sin-
gle risk factor.

Discussion

Antibodies called aPL have been thought to be a
cause of venous and/or arterial thrombosis in pa-
tients with SLE. However, patients with SLE and
aPLs frequently have other risk factors for throm-
bosis (eg, DM, hypertension, hypercholesterol-
emia, obesity). Therefore, prospective studies are
necessary to evaluate the role of aPLs as a risk fac-
tor for thrombosis and eventually include it on the
list of other known cardiovascular and cerebro-
vascular risk factors. In addition, it has been re-
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Table 1.
and antibody-negative group.

Patient profile of antiphospholipid antibody-positive group

Antiphospholipid Antibodies

Positive Negative p Value

Number of patients 55 111
Age, mean * SD, years 40.6 £12.9 42.6 £13.9 0.378
Gender, male/female 3/52 10/101 0.548
Risk factors case, n (%)

PHTE 25 (45.5%) 1 (0.9%) <0.001

Hypertension 10 (18.2%) 18 (16.2%) 0.826

Hypercholesterolemia 10 (18.2%) 32 (28.8%) 0.184

Obesity (BMI > 25) 3 (5.5%) 8 (7.2%) 1.000

Smoking 1(1.8%) 27 (24.3%) <0.001

Diabetes mellitus 4 (7.3%) 13 (11.7%) 0.430
Antiphospholipid antibodies

aCLIgG 20 (36.4%) 0 (0.0%) <0.001

B2GP1-aCL 21 (38.2%) 0 (0.0%) <0.001

LAC 40 (72.7%) 0 (0.0%) <0.001
Antithrombotic therapy

Low-dose aspirin 54 (98.2%) 0 (0.0%) <0.001

Oral anticoagulant 2 (3.6%) 1 (0.9%) <0.001
Antihyperlipidemia therapy

Statin | 7 (12.7%) 29 (26.1%) 0.135

Nonstatin 3 (5.5%) 3 (2.7%) 0.135

PHTE: past history of thrombotic events; aCLIgG: IgG anticardiolipin antibody;
B2GP1-aCL: B2GPI dependent anticardiolipin antibody; LAC: lupus anticoagulant;

NS: not significant.

ported that young patients with SLE tend to have
arteriosclerosis.?’ It has also been reported that
there is a 50-fold increase in the incidence of is-
chemic cardiovascular events among female pa-
tients with SLE between 35 and 44 years of age
compared to that in age-matched healthy female
subjects,?! and an increased risk for the develop-
ment of cerebral infarction could also be seen.?
In this paper, risk factors including the known car-

diovascular and cerebrovascular risk factors, and
aPLs, for development of new thrombotic events
in patients with SLE and APS were studied pro-
spectively over a 5-year observation period.

The incidence of APS in patients with SLE is
very high, ranging from 20% to 30%.24% In this
cohort study, patients with SLE but without aPLs
had no thrombosis for 5 years. All of the 12
thromboses occurred in patients with aPLs. Thus,
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Incidence of new thrombotic events between patients with and without risk factor.

Incidence of New Thrombosis

(Events/Patients)
Risk Factor With Without Odds Ratio 95% CI p Value
Risk Factor Risk Factor

Risk factors
PHTE 11/26 (42.3%) 1/140 (0.7%) 101.93 12.29-845.22 <0.0001
Hypgrtension 7/28 (25.0%) 5/138 (3.6%) 8.87 2.58-30.53 <0.001
Hypercholesterolemia 4/42 (9.5%) 8/124 (6.5%) 1.53 0.44-5.35 0.501
Obesity (BMI = 25) 0/11 (0.0%) 12/155 (7.7%) - - 1.000
Smoking 1/28 (3.6%) 11/138 (8.0%) 0.43 0.05-3.45 0.412
Diabetes mellitus 4/17 (23.5%) 8/149 (5.4%) 5.42 1.44-20.46 <0.050

Antiphospholipid antibodies
aCLIgG 2/20 (10.0%) 10/146 (6.8%) 1.51 0.31-7.45 0.640
B2GP1-aCL 3/21 (14.3%) 9/145 (6.2%) 2.52 0.62-10.17 0.181
LAC 11/40 (27.5%) 1/126 (0.8%) 47.41 5.88-382.03 <0.0001

Combination of

antiphospholipid antibodies
One of any aPLs 9/32 (28.1%) 3/134 (2.2%) 17.09 4.3-67.90 <0.0001
LAC and aCLIgG 2/13 (15.4%) 10/153 (6.5%) 2.6 0.51-13.37 0.239
LAC and p2GP1-aCL 2/11 (18.2%) 10/155 (6.5%) 3.22 0.61-16.96 0.183
aCLIgG and B2GP1-aCL 1/5 (20.0%) 117161 (6.8%) 3.41 0.35-33.17 0.316
All 3 aPLs positive 1/3 (33.3%) 11/163 (6.7%) 6.91 0.58-82.28 0.203

PHTE: past history of thrombotic events; aCLIgG: 1gG anticardiolipin antibody; 82GP1-aCL: B2GPI-dependent anti-
cardiolipin antibody; LAC: lupus anticoagulant; aPLs: antiphospholipid antibodies; 95%CI: 95% confidence interval.

aPLs were thought to be major risk factors for
thrombosis in patients with SLE.

According to a prospective study by Finazzi
et al,?® 12 of 69 (17.4%) patients with aPLs-pos-
itive SLE developed thrombosis, showing no sig-
nificant differences between Finazzi’s SLE cohort
and those in our series (12 of 58, 20.7%;
p=0.648). On the other hand, Sebastiani et
al?” reported a multiinstitutional study of 574
European patients with SLE and aCL and B2GP1-
aCL. In their study, it was noted that 21 of 81
(25.9%) patients with aCLlgG and 26 of 110
(23.6%) patients with $2GP1-aCL had PHTE. In

our study, 6 of 20 patients with aCLIgG (30.0%;
p=0.780) and 7 of 21 patients with B2GP1-aCL
(33.3%; p=0.412) had a PHTE, and there were
no statistically meaningful differences from
Sebastiani’s cohort. Therefore, there were no dif-
ferences in the incidence of thrombotic events
and PHTE between Japanese and European pa-
tients with SLE and aPLs.

In this study, SLE patients with PHTE (42.3%;
p <0.0001), hypertension (25.0%; p<0.001),
and DM (23.5%; p <0.05) had significantly high-
er morbidity of thrombosis than those without
these risks (Table III).
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Table IV. 0dds ratio by logistic regression model.

Risk Factors for Recurrent Thrombosis in SLE 607

Variable Regression Odds Ratio 95% CI
Coefficient

PHTE 341 30.19 1.33-683.13

Hypertension 2.74 15.44 1.77-134.80

LAC 2.65 14.11 0.48-412.42

Diabetes mellitus 2.45 11.53 0.83-159.94

PHTE: past history of thrombotic events; LAC: lupus anticoagulant; 95%CI: 95% confi-

dence interval.

Table V. 0Odds ratio of combination of 2 risk factors.

Combination of Risk Factors

Risk Factors Single Risk Factor PHTE Hypertension Diabetes Mellitus
OR (95%CI) OR (95%CI) OR (95%CD) OR (95%CI)

LAC positive 47.4 (5.9-382.0) 54.2 (10.7-274.3) 76.0 (12.6-458.0) NC

Diabetes mellitus 5.4 (1.4-20.5) NC 7.5 (1.2-46.0) -

Hypertension 8.9 (2.6-30.5) 76 (12.6-458.0) - -

PHTE 101.9 (12.3-845.2) - - -

PHTE: past history of thrombotic events; LAC: lupus anticoagulant; OR: odds ratio; 95%CI: 95% confidence interval;
NC: not calculable (because the datum of a column of 2 X 2 contingency table is 0).

Among aPLs, only LAC (27.5%; p <0.0001)
had a high morbidity of thrombosis, but not
aCLIgG (10.0%; p=0.640) and B2GPI-aCL
(14.3%; p=0.181). From this result, it appears
that LAC has a greater predictive value for throm-
bosis in patients with SLE compared to that of
other aPLs.

Hypertension and DM are also factors that ac-
celerate atherosclerosis. Atherosclerosis is an im-
portant cause of arterial thrombosis. Factors con-
tributing to the atherosclerotic process include
oxidized low-density lipoprotein (LDL), lipopro-
tein (a), fibrinogen, and von Willebrand factor.
The observations that aCL cross-reacts with anti-
bodies to oxidized LDL* and that plasma concen-
trations of lipoprotein (a)* and von Willebrand

factor®® are abnormally elevated in some patients
with aPLs make a link with atherosclerosis very
likely. It has also been reported that aPLs accel-
erate atherosclerosis and may be causes of both
hypertension®' and atherosclerosis,®*** but there
is no clinical evidence supporting this hypothesis.
From the multivariate regression analysis, the ad-
justed odds ratios of hypertension and LAC were
almost the same, and therefore, we consider that
hypertension is the same potent risk factor as LAC
in the development of thrombosis in patients with
SLE (Table IV). PHTE showed the highest adjust-
ed odds ratio {30.19) among 4 predictive vari-
ables. When the odds ratio of the combination of
2 risk factors for the development of thrombotic
events was compared, the combination of hyper-
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tension and LAC showed statistically meaningful
higher odds ratios than these risk factors alone.
These results suggest that a combination of these
predictive variables increases the risk for the de-
velopment of thrombosis.

In conclusion, the incidence of thrombosis

was not different between European cohorts and
our Japanese cohort, and PHTE, hypertension,
LAC, and DM are important risk factors for the
development of new thrombosis in patients with
SLE.
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#& LT7V F=vn Y (prednisolone: PSL)

phosphamide: CP)0.5-2mg/kg/ B O 4 CiR#E
BIET 5. L&, ATUAf FOSVAEER
FATSRDHTLdDHAB. Tz, CPIEIMRKEHR
1EHE: (IVCP, 500-750mg/ll/1-3 2 &) &
LTHwWHhAZ b H A, LEHREE 348
ffEEey 5%, BRER, RERG, BHEE,
ANCA 7 K% $3iZIZ PSL 2 i3 5. CP2MEM
TE2VWEBAIET7HF 47 ~ (azathioprine:
AZ) 25, FO13h, HREIZE CIEcH
B y 0 7)) Y REFRER ERA LIRS
SLWH D, FERMERL UERBOBFRIE,
FEHEERER, BRIGEFEDO) AT EZES
T CPIIRATAZ, AL FY—}
(methotrexate: MTX), ¥ 1 &R ¥ (cyclo-
sporin: CYA) = EFH VLIS 25, CYA B H
WA ) BRI ET 5. FREICS UEE
e NTIFRAER %179 3z, MPA%:&1r
ANCA BB % KO R FRIRE 2 R 97,
FHREART, BICEHR1IEDNOETE
ARV, BISEOGHFEIEL U6%), F5b
FERIL R GE, MM, EAeETHB.
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a. b.

Bl2 MPAICHSN/-f - BREMEE
al BFBmig, b BEMEMNE, o FAREEETL, BEARREER, 4 EREnE L
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F2 MPA OBEKIER (0=63)

L HER 88.9 LI % 3.2
FE AR R 47.6 | PRI BREEIR 63.5

ZRUBMERGEBEEDD) 159 | AEIWE 438

ZHUEAZERGESREELL) 300 PR 2 333
KRR 42.9 it HH af 22.2
BAR - AR 762 | Mg 254
IREEIR 15.9 | BHEER 87.3
HRIHEMERER 15.9 BEETHER 667
AMERR 206 | BAE 49.2

#£3 MPADOBKREMR =63

E i BRI A0 76 | = IgE M 20
MRS 31 Vo< FEFESE 4
GFERERIE M 17 | VPR 33
FRLTotE 81 |&EAR 93
CRP Bk 90 | FRIMERER 77
BrVT7FovmE 75 | MR 60
By-Zu7Y viE 52
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4 WK RMEROBMELE (FALHEEDERGFE, 1998 F5E)

1. BWEHEEE
1) EEER
(1) SETHERRGE £
(2) MiHif, U <iZMEENL
(3) B - MibStoREEER
SRBE, T WM, (EEE MM, SREEMERE L
2) FEMGHR
MR, TAME, HEAMENBIROMEIE, 08RO R&EEMREE
3) FEHREHR
(1) MPO-ANCA Bt
(2) CRPEEH
(3) ®OR - MR, BUN, MiEs L7 F=vHo LA
(4) MR X MR . B (i), FEEN%
2. YEiE
1) HEF (definite)
(a) FEEEO2HBELEZHEZ L, METFTRFBEOR
(b) FEEEO(DBLITQ)2ED2HHE L2111, MPO-ANCA #EHE0H]
2) %E\v: (probable)
(@) FTEFEROIBEHEH-TH
(b) FEHEED 1HE & MPO-ANCA BB
3. EHIBW
(1) HHAPN
(2) v F—WIFIEE
3) TUNF—HRFEEOER(FY—F AT T AEEH)
@) 7y FNATF v —sEs
4. BEHRE

(1) FEEROMBET S 1-2 8GR (& R EREERY) 2 Z0 55055 .

(2) ETEFREQ, @ FHPEATREI, Fothoflcikuehy—ErETT 5.
(3) % { BT MPO-ANCA O3 BIEEIM: & SBAT L CEB§ 5.
4) HBREPR DT R E, BRETLHLD A,

&5 PN & MPAOR#

SIS S
G PN

AR
mERDY 47 etk ahik & WK MESR
BRIEDY A X b NBRIBIR | A CEMRIDE, MBEIR)
& B BN & & T/NENR

BRPRAT R

ST R F h % v
BILE % v I h
Fli E ¢ % v
P 4 ¥ h H b
H % ¥ h » b
MPO -ANCA B % [ 2
BhRER ChBIIRE, FR%E) » D L
TEEZHT B IR R £ K
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CAEHN T L: Mithm, B EEmM %, K SETHRRaER, VI nEx

Y, RPCNED
(RPGN M, Witimz4) 0 v LV

AFNTUFZY —
o0 AR . L7 AT
ANCA o5 3 N poL-sp oo - LA
ELISA(U) |7 8 ey

ANCA

1,000 -
wE
Ml 10 me/holl
100 + 5 ~ 3 Xy 3 ’}:7\773 FOTT'{fvf‘j‘jl}‘/
ST UFRRT TR FHEFF T v %
0.5-2 mg/kg/H 0.5-2 mg/kg/ B 2 mg/kg/H
YEZUKRRT 7 I FEBIE/ OV AHEE
i 10 g/
0 6 12 184 A
[ eomaie ) A e
—p I R

THFINBURA > (RPGN A, ML <)

L: Falgse, MisdE, K. BuEL, aEErse

ANCA
msaw| 8 N
1,000 - i
- —
100 | : . . !
0.3 06 mg/ko/ K O mp/H 0.3 06mglko/ 0 mg/ |l
THFA 7Y v a v uRAI 73 F THFA7) v v REARLSF
0.5-1 mg/kg/H 0.5-1 mg/kg/H
HAE 10 =
0 6 12 187 A
[ myenm ( mpmsm

3 ANCABSEIE % 12349 5 R RIAI SRR I Hla # (2001 47)
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