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The presence of anti-cyclic citrullinated peptide antibody is
associated with magnetic resonance imaging detection of
bone marrow oedema in early stage rheumatoid arthritis

M Tamai, A Kawakami, M Uetani, S Takao, F Tanaka, H Nakamura, N Iwanaga, Y Izumi,
K Arima, K Aratake, M Kamachi, M Huang, T Origuchi, H Ida, K Aoyagi, K Eguchi

in rheumatoid arthritis (RA) because significant articu-

lar damage in patients is evident radiologically within
the first few years of the disease.' This study was designed to
confirm whether anti-cyclic citrullinated peptide antibodies
(anti-CCP Ab) define the subset of patients with early stage
RA who have bone marrow oedema, observed by magnetic
resonance imaging (MRI).

Patients were referred from the Early Arthritis Clinic,
started in 2001 at the First Department of Internal Medicine,
Graduate School of Biomedical Sciences, Nagasaki
University. After prospective follow up, diagnosis of RA was
made by the 1987 criteria for RA of the American College of
Rheumatology.” Eighty patients who gave their informed
consent to the protocol that was approved by the Institutional
Review Board of Nagasaki University were enrolled in the
study.

The disease duration of 80 patients with RA at the entry
was <24 months (mean disease duration 4.8 months), and
thus these patients had early stage RA. Serological variables
at entry were as follows: mean (SD) C reactive protein 1.6
(2.5) mg/ml, matrix metalloproteinase 3 (MMP-3) positivity
46.3%, anti-CCP Ab positivity 67.5%, and IgM rheumatoid
factor (IgM-RF) positivity 67.5%. The mean modified
Genant-Sharp score of plain radiographs of both hands at
entry was 0.41.

Magnetic resonance images of both wrists and finger joints
were taken simultaneously using the 1.5 T system (Sigma,
GE Medical Systems, Milwaukee, WI). Images were eval-
uated for the presence or absence of bone marrow oedema
and synovitis in 15 joints of each finger and wrist—that is,
the distal radioulnar joint, radiocarpal joint, mid-carpal joint,
Ist carpometacarpal joint, 2nd-5th carpometacarpal joints
(together), Ist-5th metacarpophalangeal joints separately,
and the 1st-5th proximal interphalangeal joints separately
(total 30 joints from both hands).

The severity of synovitis was assessed by the number of
joints with synovitis and the rate of enhancement (E-rate),
on a dynamic study by injection of gadolinium-diethylene-
triamine pentaacetic acid. The E-rate means the vascularity,” *
by plotting the signal intensity against time in a selected
region of interest (about 2-3 mm in diameter) of the site of
maximum enhancement in the above-mentioned 15 joints.
Determination of bone marrow oedema was also carried
out>” by two experienced radiologists (MU and ST), and
decisions were reached by consensus.

We examined simply and automatically the wrists and
finger joints, including proximal interphalangeal joints, by
MRI, using the above-mentioned variables instead of the
OMERACT 5 RA-MRI scoring system.’’ We divided the 80
patients with early stage RA according to the presence or
absence of anti-CCP Ab (table 1).

E arly prediction of erosive joint damage is very important

Ann Rheum Dis 2006;65:133-134. doi: 10.1136/ard.2005.04138

The proportion of patients with bone marrow oedema was
significantly higher in the anti-CCP Ab+ group than in the
anti-CCP Ab- group. In contrast, there were no differences
between the two groups for the other variables (for example,
CRP, MMP-3 positivity, number of joints with synovitis, and
mean E-rate of 30 joints).

Division of patients according to the presence or absence of
IgM-RF also showed a higher proportion of patients with
bone marrow oedema in those who were anti-CCP Ab
positive than in those negative for the antibody, but the
difference was not significant (table 2). However, because
81.5% of anti-CCP Ab+ patients also possessed IgM-RF (44/54
patients), anti-CCP Ab and IgM-RF are not independent
factors for bone marrow oedema. Bone marrow oedema is a
forerunner of bone erosion on plain radiography,® and thus
our present data show the additional importance of the

Table 1 Comparison of anti-CCP Ab+ and anti-CCP
Ab— patients
Anti-CCP Ab+  Anti-CCP Ab—
Variables (n=54) (n=26) p Value
CRP (mg/ml) 1.3(2.0) 2.2(3.3) 0.39*
MMP-3 (%) 500 38.5 0.33t
Number of joints with
synovitis 12.2 (6.4) 10.3 (6.4) 0.30*
Mean E-rate of 30 joints 7.7 (3.0) 7.4(2.9) 0.67*
Bone marrow oedema
% 64.8 38.5 0.031
No 2.8 (3.5) 1.1 (2.3) 0.01*

Data are mean (SD) unless stated otherwise. The proportion of patients
with bone marrow oedema was significantly higher in the anti-CCP Ab+
group than in the anti-CCP Ab- group: "by Mann»Whifney U test; Tby x2
test.

Table 2 Comparison of IgM-RF+ and IgM-RF- patients

IgM-RF+  IgM-RF—

Variables (n=54) (n=26) p Value
CRP (mg/ml) 15(21) 20(33) 096
MMP-3 (%) 51.9 34.6 0.23**
Number of joints with synovitis  12.1 (5.6) 10.6 (7.8) 0.22*
Mean E-rate of 30 joints 7.6(3.2) 7.6(23) 0.58*
Bone marrow oedema

% 63.0 42.3 0.08**

No 2.7 (3.5) 1.4(2.7) 0.07*

Data are mean (SD) unless stated otherwise. Division of patients by IgM-
RF seropositivity showed a higher proportion of patients with bone
marrow oedema compared with those negative for the antibody, but the
difference was not significant: *by Mann-Whitney U test; tby x? test.
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presence of anti-CCP Ab at baseline as an indication of future
bone erosion in early stage RA.’
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Early prediction of rheumatoid arthritis by serological
variables and magnetic resonance imaging of the wrists and
finger joints: results from prospective clinical examination

M Tamai*, A Kawakami*, M Uetani, S Takao, H Rashid, F Tanaka, K Fujikawa, T Aramaki,
H Nakamura, N Iwanaga, Y Izumi, K Arima, K Aratake, M Kamachi, M Huang, T Origuchi, H Ida,

K Aoyagi, K Eguchi

e aimed at characterising the serological variables
Wand magnetic resonance imaging (MRI) early

changes in the wrists and finger joints which would
differentiate rheumatoid arthritis (RA) from rheumatic
diseases other than RA (non-RA) at the earliest stage.

Patients were referred from the Early Arthritis Clinic,
started in 2001 at the First Department of Internal Medicine,
Graduate School of Biomedical Sciences, Nagasaki
University. After prospective follow up, a diagnosis was
made according to international classification criteria, and in
particular, RA was defined by 1987 criteria of the American
College of Rheumatology for RA.' Informed consent was
obtained from all the patients, and the protocol was approved
by the Institutional Review Board of Nagasaki University.

Eighty consecutive patients with RA and 33 non-RA
patients were studied and a diagnosis evaluated 12 months
after entry, by March 2005. The mean disease duration of the
80 patients with RA at entry was 4.8 months, and thus they
were described as early stage RA.

MR images of both wrists and finger joints were acquired
with a 15T system (Sigma, GE Medical Systems,
Milwaukee, WI, USA) with the use of an extremity coil.
Coronal T, weighted spin echo (repetition time 450, echo
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time 13) and short time inversion recovery (repetition time
3000, echo time 12, T; 160) images were acquired. The images
were evaluated for the presence or absence of bone marrow
oedema, bone erosion, and synovitis in 15 joints in each
finger and wrist—namely, distal radioulnar joint, radiocarpal
joint, mid-carpal joint, Ist carpometacarpal joint, 2nd-5th
carpometacarpal joints (together), 1st-5th metacarpophalan-
geal joints separately, and 1st-5th proximal interphalangeal
joints separately (total 30 joints from both hands). The extent
of synovitis, bone marrow oedema, and bone erosion was
determined, as previously described,”” by two experienced
radiologists (MU and ST), and decisions were reached by
consensus.

Symmetric arthritis is a characteristic feature of RA.' The
presence of symmetric synovitis on MRI was defined as
bilateral involvement of wrist sites, metacarpophalangeal
joints, or proximal interphalangeal joints without absolute
symmetry. Because we focused on the presence or absence of
early joint changes on MRI for the differentiation, we did not
use the OMERACT 5 RA-MRI scoring system.* > As expected,
the positivity of matrix metalloproteinase 3 (MMP-3;
measured by enzyme linked immunosorbent assay (ELISA;
Daiichi Pure Chemicals, Fukuoka, Japan) (46.3% v 12.1%),
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Table 1
stage RA and non-RA

Serological variables and MRI findings for the discrimination between early

Weighted
Variables Odds ratio  Coefficient  SE p Value  score
Anti-CCP antibody and/or IgM RF 7.42 2.00 0.57 0.0005 1
MMP-3 2.87 1.05 0.72 0.14 0
Symmetric synovitis 4.37 1.47 0.57 0.009 1
Bone marrow oedema and/or bone erosion  5.48 1.70 0.63 0.007 1

coefficient for each variable as described in the text.

Logistic regression analysis identified the presence of anti-CCP antibody and/or IgM RF, symmetric synovitis on
MRI, and bone marrow oedema and/or bone erosion on MRI as significant and independent measures for
discrimination between early stage RA and non-RA. The weighted score was calculated based on the regression

Table 2  Evaluation of the prediction score (=2) in early stage RA at the first visit

Positive Negative
predictive value  predictive value
Total score Sensitivity (%) Specificity (%) (%) Accuracy (%)
=1 96.3 30.3
=2 82.5 84.8 66.7 83.2
3 50.0 96.9

the sum of weighted scores described in fable 1.
weighted score 1-3).

at entry.

We calculated the sensitivity and specificity of our scoring system for the prediction of early stage RA according to
Sensitivity and specificity are shown for patients classified as early stage RA according to the total score (sum of

We evaluated the statistical character of prediction score (=2) for the present 113 patients for the prediction of RA

anti-cyclic citrullinated peptide antibody (anti-CCP antibody;
measured by ELISA; DIASTAT Anti-CCP, Axis-Shield,
Dundee, UK) (67.5% v 12.1%), and IgM rheumatoid factor
(IgM RF; measured by latex-enhanced immunonephelo-
metric assay; Dade Behring, Marburg, Germany) (67.5% v
30.3%) as well as the frequency of symmetric synovitis
(81.3% v 36.4%), bone marrow oedema (56.3% v 12.1%), and
bone erosion (45.0% v 9.1%) were higher in early stage RA
than in non-RA.

Logistic regression analysis using the statistical analysis
system software demonstrated that the presence of anti-CCP
antibody and/or IgM RF, symmetric synovitis and bone
marrow oedema and/or bone erosion at entry could dis-
criminate between patients with RA and non-RA patients
(table 1).

At the first visit, a total score of two or more of the three
objective measures (anti-CCP antibody and/or IgM-RF: 1,
symmetric synovitis on MRI: 1, bone marrow oedema and/or
bone erosion on MRI: 1) allowed the prediction of RA with
82.5% sensitivity and 84.8% specificity, respectively (table 2).
(Statistical weights of the variables were calculated based on
the regression coefficient for each variable, standardised by
dividing by the coefficient for symmetric synovitis; values
were rounded off to yield integers.)

Our present data may indicate that the prediction of
autoantibodies as well as MRI detection of early joint
changes contribute to the accurate diagnosis of early stage
RA.
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Brain natriuretic peptide is a potentially useful screening tool
for the detection of cardiovascular disease in patients with

rheumatoid arthritis

S M J Harney, J Timperley, C Daly, A Harin, T James, M A Brown, A P Banning, K Fox, S Donnelly,

B P Wordsworth

cantly higher risk of coronary heart disease, despite

being less likely to report symptoms of angina, and are
more likely to experience unrecognised myocardial infarction
and sudden cardiac death than non-RA controls.'
Furthermore, left ventricular diastolic dysfunction has been
described in up to 40% of patients with RA.?

Traditional risk factors partially account for this increased
risk, and primary prevention is important in this high risk
group. Electrocardiography (with or without stress testing) and
echocardiography are commonly requested investigations to
detect underlying cardiac disease, but access, particularly to
echocardiography, is mostly limited to those who are sympto-
matic. Brain natriuretic peptide (BNP) is a new cardiac
biomarker, which is increased in ventricular dysfunction, both
systolic and diastolic, and also left ventricular hypertrophy.
Measurement of serum BNP levels has become a powerful
adjunct to diagnosis and prognostic stratification of patients
with suspected ventricular dysfunction in recent years.

This study aimed at investigating the extent to which
appropriate primary preventative measures were being used
in a group of patients with RA, and investigating the
potential use of measurements of serum BNP levels in
screening patients with RA for occult cardiac disease.

One hundred and twenty consecutive outpatients fulfilling
the 1987 American College of Rheumatology criteria for RA
were recruited over a 12 week period. Demographic data, age
of onset, and duration of RA, current/past drugs, disease
activity, and cardiovascular risk factors were recorded using
structured questionnaires (available on request). Blood was
taken to determine C reactive protein, erythrocyte sedimen-
tation rate, BNP, thyroid function, and random lipid and
glucose profiles. A one way analysis of variance test was used
for all normally distributed data and the Mann-Whitney test
was used for non-parametric data. Results are presented as
mean (SD) unless otherwise stated. Table 1 summarises the
clinical characteristics of the 120 patients.

Twenty six patients with RA from the initial group, selected
specifically for the absence of a previous physician diagnosis of
hypertension or ischaemic heart disease or symptoms of cardiac
disease were studied further by Doppler echocardiography and
compared with 32 healthy controls. The mean (SD) age of this
subgroup was 63 (9.4) years, and 50% were female. Systolic
dysfunction (ejection fraction <50%) was evident in 7 (27%)
and diastolic dysfunction in 11 (42%) patients. Left ventricular
hypertrophy was present in 14 (54%; mean (SD) mass 212
(66) g). BNP levels were significantly higher in patients with
RA (mean 9.2 pmol/l, range 0.6-52.6) than in controls (mean
2.5 pmol/l range 0.6-10.4) (p =0.004). BNP levels correlated
with end diastolic volume (r* = 0.83, p=3x10""), end systolic
volume (r*=0.62, p<0.0001), and left ventricular mass
(* = 0.4, p=0.0009). Although the patients were older (mean
age 63) than the controls (mean age 50), the correlations with
BNP remained highly significant after adjustment for age and
other covariates (including sex, full blood count, C reactive

Patients with rheumatoid arthritis (RA) have a signifi-
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Table 1 Summary of clinical characteristics of the 120
patients (74 female, 46 male) in the initial study

Age, mean (range) 63 (35-81)
Breathlessness and/or chest pain on exertion (%) 17 (14)
Random cholesterol measurements >5 mmol/I
No (%) 25 (21)*
Range (mmol/) 5.1-8.1
Stain usage in the hypercholesterolaemic group*, 2/25 (8)
No (%)
Receiving aspirin and/or ACE inhibitors, No (%) 5 (4)

ACE, angiotensin converting enzyme.
*Random cholesterol measurements >5 mmol/I.

protein, erythrocyte sedimentation rate, and renal function), by
logistic regression. Using a cut off point of 5 pmol/l, the
sensitivity and specificity of BNP for detection of systolic
dysfunction was 70% and 64% and of diastolic dysfunction 60%
and 69%.

In this study, occult cardiac dysfunction was present in a
worrying proportion of asymptomatic patients with RA. BNP
has the potential to be a useful marker of occult cardiac
disease in this population, despite potential confounding by
age, sex, and subclinical renal disease. The cost of this assay
is about one-tenth the cost of an echocardiogram, and so it
would be a cost effective initial screening test in patients with
RA. Larger studies are needed to confirm this finding, with
longitudinal follow up to ascertain its prognostic usefulness.
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Severe relapse of Wegener's granulomatosis during the

early postpartum period

A Woywodt, K de Groot, S Bahte, A Schwarz, H Haller, M Haubitz

rare, but increasing numbers of pregnancies are now

being reported, not least because of the use of less toxic
drug regimens. New onset disease during or after pregnancy
has been noted previously, but postpartum relapse has not
been reported so far. Here, we report a severe postpartum
relapse of WG after longstanding remission.

A 27 year old woman was first diagnosed with WG of the
upper and lower respiratory tract, central nervous system,
eye, and skin in 1995. Treatment with methylprednisolone
(500 mg/day for 5 days), oral cyclophosphamide (3 mg/kg),
intravenous immunoglobulins, and co-trimoxazole induced
remission. Cyclophosphamide was stopped in 1996.
Prednisolone and co-trimoxazole were stopped in August
1997 and June 1999, respectively, while the patient continued
to be in full remission.

The patient subsequently became pregnant, with an
uneventful delivery in September 2000 and a normal
postpartum period. In 2004, the patient became pregnant
again after she had been counselled about the risk of relapse.
When seen in our clinic in August 2004, she was in good
health; the C reactive protein (CRP) was normal and
antinuclear cytoplasmic antibodies (ANCA) were negative.
At that time, proteinuria was 0.29 g/day and urine examina-
tion showed no dysmorphic erythrocytes. The patient
subsequently had another uneventful delivery on 20
September 2004.

On 27 September, the patient presented with urinary tract
infection, which was treated appropriately. On 7 October, she
developed an abscess of the left mamma requiring incision
and drainage. In mid-October 2004, the patient developed
maxillary pain, dry cough, and fever that did not respond to
antibiotic treatment. On 18 October, she was first seen in our
clinic after she had received treatment elsewhere during
pregnancy. Computed tomography showed sinusitis and
pulmonary infiltrates as well as nodules, and bronchoscopy
demonstrated bronchitis. Bronchoalveolar lavage showed
neutrophil and eosinophil alveolitis with no growth in
culture. The CRP peaked at 439 mg/l with normal procalci-
tonin. Urine examination disclosed dysmorphic erythrocytes,
and proteinuria increased to 0.85 g/day. Serum creatinine
level and clearance were normal. The ANCA became positive
at a titre of 1/32. A relapse was diagnosed with involvement
of upper respiratory tract, lung, and kidney.
Methylprednisolone (500 mg/day) and pulsed intravenous
cyclophosphamide were started, with good response, and
CRP values declined. As of January 2005, the patient is well
with steroids and monthly cyclophosphamide.

The number of pregnancies in patients with WG is
currently increasing, but effects of the disease on pregnancy
and vice versa remain ill defined." New onset WG during
pregnancy or during the postpartum period has been
reviewed elsewhere.” Some 26 pregnancies in patients with
WG have been reported, and we describe the first in which
relapse occurred post partum. Relapse during pregnancy has
been noted previously and it has been estimated that among
women with WG who conceive in remission, about one in
four relapse.’ Lima and colleagues described two relapses
during pregnancy.* Active disease at the onset of pregnancy

Pregnancy in Wegener’s granulomatosis (WG) has been

Ann Rheum Dis 2006;65:137. doi: 10.1136/ard.2005.037598

appears to be correlated with poor outcome,” and maternal
mortality has been reported.” It has been noted that other
small vessel vasculitides occur in association with pregnancy
as well.*”

We report the first case of relapse during the early
postpartum period. We were surprised to see widespread
disease develop so quickly after pregnancy, especially after
7 years of remission. The preceding infections may also have
triggered the relapse. Our patient underlines the observation
that length of remission does not predict an uncomplicated
course during and after pregnancy.> Moreover, our patient
confirms the impression that uneventful previous pregnan-
cies do not exclude a relapse with subsequent pregnancies.
Finally, our report refutes the assumption that persistently
negative ANCA titres indicate a low likelihood of peripartum
relapse.” Treatment of active WG in pregnancy has been
reviewed elsewhere.?

In conclusion, we report the first case of relapse of WG post
partum. We fear that vasculitis in conjunction with preg-
nancy may occur more often than expected and propose
meticulous reporting of such cases. We speculate that
immune events associated with pregnancy may trigger
disease, as in lupus.®* We emphasise the need for pregnancy
counselling in female patients of childbearing age with
vasculitis and recommend close surveillance during preg-
nancy and post partum.
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HLA-DR11 and HLA-DR2 are negatively associated with
autoantibody production in chronic hepatitis C
C-Y Hu*, C-S Wu*, C-S Lee, C-H Wu, H-F Tsai, P-J Chen, P-N Hsu

with immunological abnormality, including circulating

immune complexes, production of autoantibodies, and
concurrent autoimmune disorders.' > Both viral and host
factors may contribute to the development of autoantibodies
and rheumatological manifestations. In this study we
investigated the production of autoantibodies in patients
with HCV in order to determine a possible link between the
polymorphic HLA-DRBI allele(s) and autoantibody produc-
tion in chronic HCV infection.

We analysed HLA-DR polymorphisms in 288 HCV infected
subjects in the Department of Internal Medicine, National
Taiwan University Hospital. All patients were assayed for
their serum autoantibodies with detection of antinuclear
antibodies (ANA), rheumatoid factor (RF), antithyroid
antibodies (antithyroglobulin (ATG) and antimicrosomal
(AMG) antibodies), and antineutrophil cytoplasmic anti-
bodies (ANCA). The HLA-DR polymorphisms were genotyped
by polymerase chain reaction and sequence-specific oligonu-
cleotide probe hybridisation as previously described.” The
allelic distribution of the DRBI1 gene of the HCV infected
subjects was compared with that of a control group of 238
unrelated healthy adults. The results showed that 125/288
(43.4%) subjects had at least one of the autoantibodies, with
ANA being the most prevalent (23.2%). RF was also
detectable in 52/288 (18.1%) subjects. The antithyroid
(ATG: 4.9%, AMC: 8.3%) and antineutrophil (proteinase 3-
ANCA: 4.9%, myeloperoxidase-ANCA: 5.2%) antibodies were
less common.

The presence of autoantibodies did not correlate sig-
nificantly with the presence of clinical rheumatological

Chronic hepatitis C virus (HCV) infection is associated
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manifestations. In the HLA-DR study we found no significant
difference in the DRBI allelic distribution between the HCV
infected subjects and the non-infected control group. The
genotypic frequency of HLA-DRI1 was significantly
decreased in patients with chronic hepatitis C with ANA
(odds ratio (OR)=0.2, p<0.001) or ATG (OR=0.2,
p<0.0408) (table 1). The genotypic frequency of HLA-
DRBI11 was also significantly lower among subjects with at
least one autoantibody than among those without any serum
autoantibodies (OR = 0.5, p<0.0357). HLA-DR2 was more
prevalent in HCV infected patients in whom RF was absent
(OR = 0.4, p<0.0133). These results indicate that HLA-DR11
and HLA-DR2 are negatively associated with autoantibody
production in Taiwanese patients with chronic hepatitis C.

In our study we found that serum autoantibodies were
commonly found in patients with HCV infection. Forty three
per cent of the subjects had at least one detectable autoanti-
body in their sera. ANA and RF were the predominant
autoantibodies in HCV infected patients. Recent genetic
studies have indicated that HLA class II genotypes strongly
influence the outcome of HCV infection.” > HCV infection has
been frequently detected in patients with immune complex
mediated disease such as mixed cryoglobulinaemia, Sjogren’s
syndrome, and glomerulonephritis.®” It has been reported
that HLA-DRI11 is significantly more common in patients
with HCV associated type II cryoglobulinaemia (mixed
cryoglobulinaemia (MC)); whereas, HLA-DR7 is less com-
mon in HCV infected patients with MC.*

It has also been reported that HLA-DR4 is positively
associated  with  autoantibody  production, whereas
HLA-DR3 subjects are predisposed to cryoglobulinaemia.’

Table 1 HLA-DRB1 genotypic frequencies and seropositivity of autoantibodies among the 288 patients with chronic hepatitis
C
No/ OR 95% Cl No/ OR 95% Cl No/ OR 95% Cl
DRB1 type Antibody subtotal G p< Antibody subtotal G p< Antibody subtotal G p<
DR11 ANA(+) 2/67 0.2 0.05t0 0.7 ATG(+) 0/14 0.2 0to 3.5 AutoAb'(+)  11/125 0.5 0210 1.0
ANA(-) 37/221 10.746 0.001 ATG(-) 39/274 4.185 0.0408 AutoAb'(—) 28/163 4.409 0.0357
DR2 RF(+) 10/52 0.4 021t 0.9  MPO(+) 2/12 0.3 0.1t01.2  AutoAb?(+) 16/82 0.4 0210 0.7
RF(—) 86/236 6.128 0.0133 MPO(-) 101/273  4.02 0.045 AutoAb?(—)  80/206 10.47 0.0012
ATG(+) 2/14 0.4 AMC(+) 4/24 0.4 0.110 1.2
ATG(-) 94/274 NS AMC(-) 92/264 3.651 0.056
DR12 AutoAb?(+)  29/82 2.1 121036  RF(+) 17/52 1.6 AMC(+) 10/24 2.4 1.0t0 5.4
AutoAb?(—)  43/206 6.298 0.0121 RF(—) 55/236 NS AMC(-) 62/264 3.507 0.0611
DRB1*0403 ATG(+) 3/14 6.4 1.7 10 24.0 AMC(+) 4/24 5.4 1.61017.6
ATG(-) 12/274 476 0.0291 AMC(-) 11/264 5.323 0.021
DRB1*1401 RF(+) 10/22 27 111070 ATGH) 0/14 0.43 AMC(+) 0/24 0.24 0.0 to 4.25
RF(—) 29/236 3.539 0.066 ATG(-) 20/274 NS AMC(-) 20/264 3.163 0.0573
DRB1*1405 PR3(+) 2/14 6.3 1.4t027.8 MPO(+) 3/15 6.4 1.7 to 24.0
PR3(—) 11/274 4777 0.0228 MPO(-) 11/273 476 0.0291
Single allele found in HLA-DR11 type (DRB1*1101), HLA-DR12 type consists of several alleles.
AutoAb', seropositive for any one of the autoantibodies fested; AutoAb?, seropositive for any one of the autoantibodies tested other than antinuclear antibodies; OR, odds ratio; 95% Cl, 95%
confidence inferval of the OR; G, log likelihood ratio; NS, non-significant.
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The differences in the immunological abnormalities and
HLA-DR genotype may be related to the genetic background
in different ethnic groups. In this report we clearly observed a
protective effect conferred by HLA-DRB1*11 against autoanti-
body production in chronic hepatitis C. Our results also
demonstrated that HLA-DR2 was more prevalent in HCV
infected patients without RF. These findings support the
hypothesis that specific HLA-DR alleles have an important
role in the immunological abnormalities in chronic hepatitis
C, and our results present clear evidence for a relationship
between HCV infection and immunological abnormalities.

Investigation of the molecular mechanism of HLA-DRI11
and HLA-DR2 involvement in protecting subjects from
autoantibody production in chronic HCV infection awaits
further investigation. In conclusion, our results suggest that
the existence of HLA-DR linked protection genes (DRI1 or
DR2) prevents the production of serum autoantibodies in
Taiwanese patients with chronic hepatitis C.
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