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Abstract

Recent therapeutic advances, in particular the use of anti-tumour necrosis factor (anti-TNF)
agents, have revived interest in the seronegative spondyloarthropathies (SpA), a group of
arthritides characterised by axial skeletal involvement and the absence of rheumatoid factor. The
purpose of this article is to review the studies that have been done in the Asia Pacific region, as
a broad understanding of the scope and severity of this group of diseases would enable
rheumatologists and physicians in this part of the world to better manage their patients. The
majority of genetic studies have focused on the associations of HLA-B27 with ankylosing
spondylitis (AS) and SpA, while a few studies examined the associations of the CARD, IL-1,
LMP2, TAP and TGF with AS. There are a handful of studies on the immunological responses
to bacteria and cytokine levels in AS. The onset and clinical features of SpA have been reported
from most countries in the region, but no data on patient outcomes, using current measurement
tools such as the Bath Ankylosing Spondylitis Disease Activity index (BASDAL), is available.
Validation of these instruments of measurement as well as classification criteria in different
ethnic populations is necessary where no prior data exist. Future studies will likely be focused
on better clinical characterisation of patient cohorts, particularly with regard to the use of
currently used measurement tools for disease activity and spinal function and mobility, and the

identification of the need for biologic therapy in each country.
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Introduction

Seronegative spondyloarthropathies (SpA), a group of
arthritides characterised by axial skeletal involvement and
the absence of rheumatoid factor, are now enjoying a
resurgence of research interest due to recent therapeutic
advances. With the availability of anti-tumour necrosis
factor (anti-TNF) agents, the short-term improvement in
patient outcome in terms of symptom relief, reduction of
inflammation and retardation of radiological deterioration
has been impressive. However, their cost prohibits their
use in many patients in the Asia Pacific region. Thus, it is
important to have a broad understanding of the scope and
severity of this group of diseases in this region, so as to
enable rheumatologists and physicians to better manage

their patients. The purpose of this article is therefore to
review the studies that have been performed on this group
of diseases in the Asia Pacific region.

Genetic Studies

The prevalence of HLA-B27 in ankylosing spondylitis
(AS) and SpA patients has been reported in studies from
Australia and New Zealand,! China and Taiwan,2% India,**%
Indonesia,?-2¢ Japan,?®-*2 the Middle East,*38 Singapore®*4
and Thailand.** The prevalence of HLA-B27 subtypes has
been summarised in the article by Khan* in a survey of
HLA-B27 subtypes in world populations, in which the 5
subtypes B*2701, B*2702, B*2704, B*2705 and B*2707
are those documented to be associated with AS and SpA.
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The negative associations of B*2706 with AS have been
reported in some®®4 but not all? studies.

Other HLA Class | associations reported are with HLA-
B60 and -B61 in Taiwan* and -B39 in Japan®* in B27
negative AS patients. HLA-A11 has been associated with
SpA in Thai patients.** More recently, an extended 6 locus
haplotype B*2705-Cw*02-STR-MICA (A4)-C1_4 1(213
bp)-C1 2 5 (178 bp)-MIB (340 bp) was found to be
significantly associated with SpA in South Indian patients.®
As for HLA Class |1, -DR8 has been associated with acute
anterior uveitis in AS in Japan.*

LMP2 gene polymorphism was associated with
extraspinal disease in both Chinese and Caucasian HLA-
B27 positive AS patients.*” Negative associations include
TAP? and transforming growth factor beta-1 gene
polymorphisms.®® IL-1 and NF-kappaB gene SNP
polymorphisms were found not to play a major role in AS
susceptibility in patients from Seoul and Toronto.* In
contrast, astudy of Taiwanese Chinese found anassociation
between the IL-1 gene cluster and AS, particularly the
marker IL1RN.4, and the 2-marker haplotype IL1RN.4-
ILIRN.VNTR.5® The CARD15 gene was found to be not a
major contributor to AS susceptibility in the Korean
population.t

HLA-AS3, -B13, -B38, -DRB0101, and -DRB0301 have
been found to be associated with psoriatic arthritis (PsA) in
Israeli patients, while the same study found that HLA-B27
was nota marker of PsA in this cohort of patients, including
those with spondyloarthropathy.® In Taiwan, cytochrome
p450 1Al gene polymorphisms CYP1A14887A and 4889G
have been reported to be associated with PsA % whereas
CYP1A14887A appears to be a protective factor for AS.>
The promoter polymorphisms of the TNFo. gene were not
associated with PsA in Japanese patients.®

Serological and Laboratory Immunological Studies

There are few such studies from the Asia Pacific region.
Immunoglobulin responses to enterobacteria in AS have
been reported from Taiwan, India®* and Japan.>° In the
study from India, significantly elevated levels of 1gG to
outer membrane proteins of Klebsiella pneumoniae were
demonstrated in AS patients. Japanese AS patients had
significantly elevated IgA antibodies to K. pneumoniae
LPS, Salmonella enteritidis LPS and Salmonella
typhimurium LPS, but levels were not correlated with acute
phase reactants.

In a study at Tan Tock Seng Hospital, serum TGF B1
levels were measured in AS patients and the ability of AS
patients’ peripheral blood mononuclear cells (PBMCs) to
synthesise TGF B1and other cytokines was also assessed.*®
Significantly higher levels of serum TGF B1 were found in
AS patients when compared with controls. Phyto-

haemagglutin (PHA)-induced TGF 1 productionby PBMC
was enhanced in AS patients, whereas production of the
proinflammatory cytokines TNFo and IFN ywas reduced.
Similar findings of reduced T cell production of TNFoand
IFN yin AS were reported by Rudwaleit.®* The results of
these studies suggest that AS patients may have
dysregulation of their cell-mediated immune response.

Clinical and Epidemiological Studies

Descriptive studies of SpA have been reported from
China and Taiwan,%7? Japan,”# Korea,®*? the Middle
East, 1% South Asia,'*2'% |ndonesia,'® Singapore!1t3
and Thailand.4117

A study of the prevalence of undifferentiated
spondyloarthropathy (USpA) among first-degree relatives
of AS probands in Taiwanese Chinese found that female
gender predisposed one to USpA rather than AS.5 A study
of 370 consecutive AS patients seen over a 15-year period
from 1983 to 1997 in Shantou, China had 107 patients
which were followed for more than 3 years.®® Forty-four out
ofthe 57 patients (11.9% of the total 370) treated with slow-
acting anti-rheumatic drugs (SAARDs) for more than 3
years appeared to benefit from the treatment. In a small
study from Kuwait comparing 29 Arab and 26 South Asian
patients with AS and UspA, no significant differences were
found in the occurrence of bamboo spine, syndesmophytes
and sacroiliitis in both groups.®® Adult onset AS patients in
Korea with peripheral joint disease (hips and shoulders
excluded) had fewer spinal symptoms at presentation
compared to those without peripheral joint disease.®® The
course of spinal disease in Korean juvenile onset AS was
less severe than in adult onset AS.# Out of 107 Korean
patients fulfilling European Spondyloarthropathy Study
Group (ESSG) criteria for SpA, joint involvement tended
to be monoarticular or pauciarticular, most frequently
involving the lower extremities.®

Clinical features of SpA did not differ in between Chinese
and native Indonesians in a study from Indonesia,**® while
another study found that Thai AS patients had similar
features to those reported elsewhere in the world.tY
Peripheral jointinvolvement was common in astudy of 150
AS patients in Singapore but extraarticular manifestations
were rare apart from uveitis (17%).1*

Acute anterior uveitis (AAU) was found to occur more in
patients who develop peripheral arthritis during the course
of AS, in a study of 222 Caucasian and 49 Taiwanese
patients.®® A study of 102 AS patients in South India found
that 59 presented with axial involvement, 38 with peripheral
arthritis, 18 with heel pain and 11 with AAU.%

Asurvey of SpA patients seen at tertiary centres in Seoul,
Sydney and Singapore yielded the data shown in Table 1.
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Table 1. A Survey of Seronegative Spondyloarthropathy in the APLAR (Asia Pacific League of Associations for Rheumatology)

Region
The St. George Hospital Seoul National University Tan Tock Seng
University of NSW Hospital Hospital
Sydney, Australia Seoul, Korea Singapore
1999 1999 2002
No. of patients No. of patients No. of patients

AS 21 80 84
Male/Female 18/3 72/7 69/15
Average age of onset (y) 34 29.3 38.3
B27+/No tested 13/14 79 31/35
NSAID 19 77 75
SSz 15 36 47
MTX 8 16 12
1A steroid 12 2 13
Alt/Trad Rx 0 55 7
Surgery 4 2 3
PsA 50 4 112
Male/Female 15/35 3 58/54
Average age of onset (y) 47.4 36.3 44.6
NSAID 43 4 41
SSzZ 24 1 75
MTX 18 2 16
1A steroid 18 0 3
Alt/Trad Rx 0 2 2
Surgery 5 0 4
IBD 6 1 0
NSAID 6 1
SSz 5 1
MTX 3 0
1A steroid 4 0
Alt/Trad Rx 2 1
Surgery 0 0
SARA 0 0 1
NonSARA 6 0 4
B27+/No tested 4/6 2/4
NSAID 6 3
SSZ 3 1
MTX 2 2
1A steroid 4 1
Alt/trad Rx 1 0
USpA 15 15 19
Male/Female 4/11 12/3 11/8
Average age of onset (y) 38.4 34.7 45.7
B27+/No tested 10/11 9 0
NSAID 13 15 16
SSZ 8 6 8
MTX 5 1 11
1A steroid 12 0 1
Alt/Trad Rx 0 7
Surgery 8 1
Total 98 100 220

Alt/Trad Rx: alternative/traditional treatment; 1A: intraarticular; IBD: inflammatory bowel disease; MTX: methotrexate; SARA:
sexually acquired reactive arthritis; SSZ: sulphasalazine; USpA: undifferentiated spondyloarthropathy
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Evaluation of ESSG (European Spondyloarthropathy
Study Group) Criteria in a Chinese Population
Like Zhao, Jieruo Gu, David TY Yu

Although generated in European countries, the ESSG
classification criteriafor SpA!811% have become aworldwide
gold standard for recruiting patients into studies on SpA.
But compared to diagnosis by “expert opinion”, the
sensitivity and specificity of the European criteria would
vary with different ethnicities. Hence, before using these
criteria to study patients of a certain ethnicity where no
prior data exist, validation of the accuracy of the ESSG
criteria for that particular ethnicity is necessary.

We have addressed this problem for a Chinese population
in Guangzhou.® In our study, patients were recruited from
a rheumatology clinic in a university medical centre
irrespective of the diagnosis. Rheumatologists specialising
in SpA would then diagnose each patient as having SpA or
not based on their own opinion. This approach is called
diagnosis by “expert opinion”. Each patient was then
reviewed separately by collaborating investigators who
had no prior knowledge of the expert opinion. Parameters
included in the SpA criteria were assessed. From the
results, the degree of concordance between the “expert
opinion” and the classification criteria was then calculated.

Two groups of subjects were enrolled consecutively
from the rheumatology outpatient clinics of the third
affiliated hospital of Sun Yat-Sen University, of which 193
patients were SpA, and 166 were controls with other
rheumatic disorders.

The method used to calculate the sensitivity and specificity
is shown in Table 2.

Table 2. Calculation of Sensitivity and Specificity of ESSG Criteria

True diagnosis

Test result Disease Nodisease Total
Positive a b ath
Negative c d c+d
Total a+c b+d a+b+c+d

Sensitivity = a/(a+c): the probability of having a positive test if the patient
had disease

Specificity = d/(b+d): the probability of having a negative test if the
patient had no disease

Of the 193 patients clinically diagnosed as having SpA,
165 satisfied the ESSG criteria. The sensitivity of the
ESSG criteria in these patients was 85.4% (100 x 165/193).
Of the 166 control arthritis patients, 6 fulfilled the ESSG
criteria, so the specificity of the criteria was 96.4% (100 x
160/166). There was no difference between the 2 genders
when the results were calculated separately.

A total of 359 persons were enrolled into the study. The

sensitivity and specificity of ESSG criteriawere 85.4% and
96.4%, respectively.

To further characterise the AS patients, 111 consecutive
AS patients who fulfilled the modified New York criteria
were recruited from outpatient clinics. The mean age was
30 £ 9 years. Of those 111 AS patients, 95 were male
(85.6%). There were 104 patients (93.7%) with decreased
Schobertest (<5cm),and 48 (43.2%) patients with decreased
chest expansion (<2.5 cm). All those 48 patients with
limited chest mobility also had limited motion in the
lumbar spine (Schober test <5 cm). These results show that
AS patients attending our specialist clinics in China are of
ayoung age group, male gender and already demonstrated
limited mobility at the time they sought medical attention.

Therapy

Besides studies on the use of thalidomide in Chinese
patients with AS™® 120 and the use of a traditional Chinese
medication??122 there do not seem to be studies on therapy
from the Asia Pacific region. Table 1 shows that
sulphasalazine was used by half or more of AS patients in
the 3 hospitals surveyed in Seoul, Sydney and Singapore,
while methotrexate was used in up to a third of AS patients
inthese countries. More than half of the Korean AS patients
also used alternative or traditional therapy while less than
a tenth of Singapore patients and none of the Australian
patients did so. The Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI) was not included in the data
collection in this survey. It is likely that a survey of the
patients at present would find that a significant number
would require anti-TNF therapy, as the current
recommendation is a BASDAI score exceeding 4 despite
optimal NSAID use.'?

In conclusion, most studies from the Asia Pacific region
over the last 2 decades have focused on the genetic
associations and clinical features of AS and SpA patients
in hospital-based cohorts. With the advent of biologic
therapy, the focus of studies would now be shifted to better
clinical characterisation of these cohorts, particularly with
current day measurement tools for disease activity and
spinal function and mobility, and the identification of the
need for biologic therapy in each country.

REFERENCES

1. McColl GJ, Diviney MB, Holdsworth RF, McNair PD, Carnie J, Hart W,
et al. HLA-B27 expression and reactive arthritis susceptibility in two
patient cohorts infected with Salmonella typhimurium. Aust N Z J Med
2000;30:28-32.

2. MaHJ, Hu FP. Diversity of human leukocyte antigen-B27 alleles in Han
population of Hunan province, southern China. Tissue Antigens
2006;68:163-6.

3. Yang G, Deng YJ, Yan CX, Wu DY, Hu SN, Zhu BF, et al. Frequencies
distribution of human leukocyte antigen-B27 subtypes in healthy Chinese
[Chinese]. Zhongguo Yi Xue Ke Xue Yuan Xue Bao 2006;28:240-3.

Annals Academy of Medicine



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Zhu XQ, Zeng QY, Sun L, Wang G, Tang L, Hou ZD, et al. Recognition
and study of susceptible gene to ankylosing spondylitis [Chinese]. Yi
Chuan 2005;27:1-6.

Cai Q, Han XH, Chen LW, Yang B, Lu JQ. Study on the association of
ankylosing spondylitiswith HLA-B and HLA-DRB1 [Chinese]. Zhonghua
Yi Xue Za Zhi 2005;85:992-4.

Gu MM, Yuan WT, Yang JQ, Zhang J, Xiong XY, Yao FJ, et al. A
genomewide scan for the susceptibility gene loci to ankylosing spondylitis
in Chinese Han population [Chinese]. Yi Chuan Xue Bao 2004;31:
217-20.

Chou CT, Chen JM, Hsu CM, Chen SJ. HLA-B27 and its subtypes in 4
Taiwanese Aborigine tribes: a comparison to Han Chinese patients with
ankylosing spondylitis. J Rheumatol 2003;30:321-5.

Chen IH, Yang KL, Lee A, Huang HH, Lin PY, Lee TD. Low frequency
of HLA-B*2706 in Taiwanese patients with ankylosing spondylitis. Eur
J Immunogenet 2002;29:435-8.

LinJ, Lu H, Feng C. Ankylosing spondylitis and heterogenity of HLA-
B27 in Chinese [Chinese]. Zhonghua Wai Ke Za Zhi 1996;34:333-5.
LinJ, Lu H, Feng C. Ankylosing spondylitis and heterogeneity of HLA-
B27 in Chinese. Chin Med J (Engl) 1996;109:313-6.

Lin XY, Wang Y, SunJ, Wang FQ, Ni LQ, Chang LY, etal. Association
of RFLP of HLA class | genes with Chinese ankylosing spondylitis
patients. Tissue Antigens 1989;34:279-83.

ZengQY, Huang SB, Zhou XG. Populationand family study of ankylosing
spondylitis and clinical uses of HLA-B27 determination [Chinese].
Zhonghua Nei Ke Za Zhi 1987;26:387-9, 444.

Zheng SQ. Ankylosing spondylitis, rheumatoid arthritisand HLA antigens
in Chinese [Chinese]. Zhonghua Nei Ke Za Zhi 1983;22:
285-7.

LiuHC. Histocompatibility profile in Chinese with ankylosing spondylitis.
Zhonghua Min Guo Wei Sheng Wu Ji Mian Yi Xue Za Zhi 1981;14:
41-5.

Chang ZN, Tsai LC, Han SH. Tissue typing of blood lymphocytes in
normal Chinese and diseases (author’s transl) [Chinese]. Zhonghua Min
Guo Wei Sheng Wu Ji Mian Yi Xue Za Zhi 1980;13:9-14.

Thomas R, Philip J, Banerjee M. Association of an extended haplotype
of HLA class | alleles and their flanking microsatellites with
spondyloarthropathies in South Indian patients. Hum Immunol
2006;67:318-23.

Shankarkumar U, Ghosh K, Mohanty D. HLA B27 polymorphism in
Western India. Tissue Antigens 2002;60:98-101.

Madhavan R, Parthiban M, Rajendran CP, Chandrasekaran AN, Zake L,
Sanjeevi CB. HLA class | and class Il association with ankylosing
spondylitis in a southern Indian population. Ann N Y Acad Sci
2002;958:403-7.

Kanga U, Mehra NK, Larrea CL, Lardy NM, Kumar A, Feltkamp TE.
Seronegative spondyloarthropathies and HLA-B27 subtyes: a study in
Asian Indians. Clin Rheumatol 1996;15 Suppl 1:13-8.

Chopra A, Raghunath D, Singh A. Spectrum of seronegative
spondarthritides (SSA) with special reference to HLA profiles. J Assoc
Physicians India 1990;38:351-5.

Prakash S, MehraNK, Bhargava$S, VaidyaMC, Malaviya AN. Ankylosing
spondylitis in North India: a clinical and immunogenetic study. Ann
Rheum Dis 1984;43:381-5.

Mehra NK, Khan MA, Vaidya MC, Malaviya AN, Batta RK. HLA
antigens in acute anterior uveitis and spondyloarthropathies in Asian
Indians and their comparison with American whites and blacks. J
Rheumatol 1983;10:981-4.

Prakash S, Mehra NK, Bhargava S, Malaviya AN. Reiter’s disease in
northern India. A clinical and immunogenetic study. Rheumatol Int
1983;3:101-4.

Khan MA. Ankylosing spondylitis and HLA-B27 in Punjabis. Lancet
1977;2:504.

Sengupta S, Sehgal S, Aikat BK, Deodhar SD, James DC. HLA B27 in
ankylosing spondylitis in India. Lancet 1977;1:1209-10.

Sudarsono D, Hadi S, Mardjuadi A, Nasution AR, Dekker-Saeys AJ,
Breur-Vriesendorp BS, etal. Evidence that HLA-B*2706 is not protective

February 2007, Vol. 36 No. 2

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Seronegative Spondyloarthropathy—Hwee Siew Howe etal 139

against spondyloarthropathy. J Rheumatol 1999;26:1534-6.

Nasution AR, Mardjuadi A, Kunmartini S, Suryadhana NG, Setyohadi
B, Sudarsono D, et al. HLA-B27 subtypes positively and negatively
associated with spondyloarthropathy. J Rheumatol 1997;24:1111-4.
Nasution AR, Mardjuadi A, Suryadhana NG, Daud R, Muslichan S.
Higher relative risk of spondyloarthropathies among B27 positive
Indonesian Chinese than native Indonesians. J Rheumatol 1993;20:
988-90.

Konno Y, Numaga J, Mochizuki M, Mitsui H, Hirata R, Maeda H. TAP
polymorphism is not associated with ankylosing spondylitis and
complications with acute anterior uveitis in HLA-B27-positive Japanese.
Tissue Antigens 1998;52:478-83.

Brown M, Bunce M, Calin A, Darke C, Wordsworth P. HLA-B
associations of HLA-B27 negative ankylosing spondylitis: comment on
the article by Yamaguchi et al. Arthritis Rheum 1996;39:1768-9.
Yamaguchi A, Ogawa A, Tsuchiya N, Shiota M, Mitsui H, Tokunaga K,
et al. HLA-B27 subtypes in Japanese with seronegative spondylo-
arthropathies and healthy controls. J Rheumatol 1996;23:1189-93.
Sonozaki H, Seki H, Chang S, Okuyama M, Juji T. Human lymphocyte
antigen, HL-A27, in Japanese patients with ankylosing spondylitis.
Tissue Antigens 1975;5:131-6.

Abdelnoor A. HLA-B27 and the spondylarthropathies in Lebanon:
comment on the article by Awada et al. Arthritis Rheum 1998;41:949.
Alharbi SA, Mahmoud FF, Al Awadi A, Al Jumma RA, Khodakhast F,
Alsulaiman SM. Association of MHC class | with spondyloarthropathies
in Kuwait. Eur J Immunogenet 1996;23:67-70.

Ben-Chetrit E, Brautbar C, Rubinow A. HLA antigens in Reiter’s
syndrome in Israeli patients. J Rheumatol 1985;12:964-6.

Al-Rawi ZS, Al-Shakarchi HA, Hasan F, Thewaini AJ. Ankylosing
spondylitis and its association with the histocompatibility antigen HL-
A B27: an epidemiological and clinical study. Rheumatol Rehabil
1978;17:72-5.

Davatchi F, Nikbin B, Ala F. Histocompatibility antigens (HLA) in
rheumatic diseases in Iran. J Rheumatol Suppl 1977;3:36-8.

Brautbar C, Porat S, Nelken D, Gabriel KR, Cohen T. HLA B27 and
ankylosing spondylitis in the Israeli population. J Rheumatol Suppl
1977;3:24-32.

Ren EC, Koh WH, Sim D, Boey ML, Wee GB, Chan SH. Possible
protective role of HLA-B*2706 for ankylosing spondylitis. Tissue
Antigens 1997;49:67-9.

Chan SH, Satkunananthan K, Wee GB, Srinivan N, Chacha P. HLA-B27
and Chinese ankylosing spondylitis. Singapore Med J 1980;21:710-2.
Chaiamnuay P, Prichanond S, Chiewsilp P. High prevalence of HLA-AII
in Thai seronegative spondyloarthropathies. J Rheumatol 1983;10:
790-2.

Khan MA. HLA-B27 and its subtypes in world populations. Curr Opin
Rheumatol 1995;7:263-9.

Lopez-Larrea C, Sujirachato K, Mehra NK, Chiewsilp P, Isarangkura D,
Kanga U, et al. HLA-B27 subtypes in Asian patients with ankylosing
spondylitis. Evidence for new associations. Tissue Antigens 1995;45:
169-76.

Wei JC, Tsai WC, Lin HS, Tsai CY, Chou CT. HLA-B60 and B61 are
strongly associated with ankylosing spondylitis in HLA-B27-negative
Taiwan Chinese patients. Rheumatology (Oxford) 2004;43:839-42.
Yamaguchi A, Tsuchiya N, Mitsui H, Shiota M, Ogawa A, Tokunaga K,
et al. Association of HLA-B39 with HLA-B27-negative ankylosing
spondylitis and pauciarticular juvenile rheumatoid arthritis in Japanese
patients. Evidence for a role of the peptide-anchoring B pocket. Arthritis
Rheum 1995;38:1672-7.

Monowarul Islam SM, Numaga J, Fujino Y, Masuda K, Ohda H, Hirata
R, et al. HLA-DR8 and acute anterior uveitis in ankylosing spondylitis.
Arthritis Rheum 1995;38:547-50.

Maksymowych WP, Suarez-Almazor M, Chou CT, Russell AS.
Polymorphism in the LMP2 gene influences susceptibility to extraspinal
disease in HLA-B27 positive individuals with ankylosing spondylitis.
Ann Rheum Dis 1995;54:321-4.

Howe HS, Cheung PL, Kong KO, Badsha H, Thong BY, Leong KP, et



140

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Seronegative Spondyloarthropathy—Hwee Siew Howe et al

al. Transforming growth factor beta-1 and gene polymorphisms in
oriental ankylosing spondylitis. Rheumatology (Oxford) 2005;44:51-4.
Kim TH, Stone MA, Rahman P, Yoo DH, Park YW, Payne U, et al.
Interleukin 1 and nuclear factor-kappaB polymorphisms in ankylosing
spondylitis in Canada and Korea. J Rheumatol 2005;32:1907-10.
Chou CT, Timms AE, Wei JC, Tsai WC, Wordsworth BP, Brown MA.
Replication of association of IL1 gene complex members with ankylosing
spondylitis in Taiwanese Chinese. Ann Rheum Dis 2006;65:1106-9.
Kim TH, Rahman P, Jun JB, Lee HS, Park YW, Im HJ, et al. Analysis of
CARD15 polymorphisms in Korean patients with ankylosing spondylitis
reveals absence of common variants seen in western populations. J
Rheumatol 2004;31:1959-61.

Elkayam O, Segal R, Caspi D. Human leukocyte antigen distribution in
Israeli patients with psoriatic arthritis. Rheumatol Int 2004;24:93-7.
Yen JH, Tsai WC, Lin CH, Ou TT, Hu CJ, Liu HW. Cytochrome p450
1Al gene polymorphisms in patients with psoriatic arthritis. Scand J
Rheumatol 2004;33:19-23.

Yen JH, Tsai WC, Chen CJ, Lin CH, Ou TT, Hu CJ, et al. Cytochrome
P450 1Al and manganese superoxide dismutase genes polymorphisms
in ankylosing spondylitis. Immunol Lett 2003;88:113-6.

Hamamoto Y, Tateno H, Ishida T, Muto M. Lack of association between
promoter polymorphism of the tumor necrosis factor-alpha gene and
psoriatic arthritis in Japanese patients. J Invest Dermatol 2000;115:
1162-4.

Chou CT, Uksila J, Toivanen P. Enterobacterial antibodies in Chinese
patients with rheumatoid arthritis and ankylosing spondylitis. Clin Exp
Rheumatol 1998;16:161-4.

Madhavan R, Porkodi R, Rajendran CP, Chandrasekaran AN, Umadevi
KR, Alamelu R. IgM, IgG, and IgA response to enterobacteria in patients
with ankylosing spondylitis in southern India. Ann N Y Acad Sci
2002;958:408-11.

Prakash S, Bansal R, Rajagopalan P, Malaviya AN. Immunological
studies in seronegative spondyloarthropathies. Br J Rheumatol
1983;22:146-50.

Tani Y, Sato H, Tanaka N, Hukuda S. Antibodies against bacterial
lipopolysaccharides in Japanese patients with ankylosing spondylitis. Br
J Rheumatol 1997;36:491-3.

Tani Y, Tiwana H, Hukuda S, Nishioka J, Fielder M, Wilson C, et al.
Antibodies to Klebsiella, Proteus, and HLA-B27 peptides in Japanese
patients with ankylosing spondylitis and rheumatoid arthritis. J Rheumatol
1997;24:109-14.

Rudwaleit M, Siegert S, Yin Z, Eick J, Thiel A, Radbruch A, et al. Low
T cell production of TNFalpha and IFNgamma in ankylosing spondylitis:
itsrelationto HLA-B27 and influence of the TNF-308 gene polymorphism.
Ann Rheum Dis 2001;60:36-42.

Liao HT, Chen HA, Chen CH, Wang HP, Tsai CY, Chang HN, et al.
Undifferentiated spondyloarthropathy in Chinese patients. Arch Med
Res 2006;37:384-7.

Chou CT, Lin KC, Wei JC, Tsai WC, Ho HH, Hwang CM, et al. Study
of undifferentiated spondyloarthropathy among first-degree relatives of
ankylosing spondylitis probands. Rheumatology (Oxford) 2005;44:
662-5.

Zhao L, Liao Z, Yu D, Li T, Gu J. Evaluation of the European
Spondyloarthropathy Study Group (ESSG) classification criteria in a
Chinese population. Clin Exp Rheumatol 2005;23:397-9.

Zeng QY. Ankylosing spondylitis in Shantou, China: 15 years’ clinical
experience. J Rheumatol 2003;30:1816-21.

Dai SM, Han XH, Zhao DB, Shi YQ, Liu Y, Meng JM. Prevalence of
rheumatic symptoms, rheumatoid arthritis, ankylosing spondylitis, and
gout in Shanghai, China: a COPCORD study. J Rheumatol 2003;30:
2245-51.

Huang F, Zhang J, ZhuJ, Guo J, Yang C. Juvenile spondyloarthropathies:
the Chinese experience. Rheum Dis Clin North Am 2003;29:531-47.
Maksymowych WP, Chou CT, Russell AS. Matching prevalence of
peripheral arthritisand acute anterior uveitis in individuals with ankylosing
spondylitis. Ann Rheum Dis 1995;54:128-30.

Wigley RD, Zhang NZ, Zeng QY, Shi CS, Hu DW, Couchman K et al.

70.

71.

72.

73.

74.

75.

76.

T7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Rheumatic diseases in China: ILAR-China study comparing the
prevalence of rheumatic symptoms in northern and southern rural
populations. J Rheumatol 1994;21:1484-90.

Chou CT, Pei L, Chang DM, Lee CF, Schumacher HR, Liang MH.
Prevalence of rheumatic diseases in Taiwan: a population study of urban,
suburban, rural differences. J Rheumatol 1994;21:302-6.
ChenA,HoYS, TuYC, Shieh SD, Hung HW, Chou CT. Immunoglobulin
A nephropathy and ankylosing spondylitis. Report of two patients in
Taiwan and review of the literature. Nephron 1988;49:313-8.

Chung YM. Endogenous uveitis and ankylosing spondylitis in the
Chinese [Chinese]. Taiwan Yi Xue Hui Za Zhi 1986;85:883-9.
Kobayashi S, Kida I. Reactive arthritis: recent advances and clinical
manifestations. Intern Med 2005;44:408-12.

Yamamoto T, Yokozeki H, Nishioka K. Clinical analysis of 21 patients
with psoriasis arthropathy. J Dermatol 2005;32:84-90.

Wilson IG, Whitehead E. Long-term post-Salmonella reactive arthritis
due to Salmonella blockley. Jpn J Infect Dis 2004;57:210-1.
Feldtkeller E, Braun J. Prevalence of spondyloarthropathy in Japan. J
Rheumatol 2002;29:1105-7; author reply 1107.

Murata H. Ankylosing spondylitis [Japanese]. Nippon Rinsho 2002;60
Suppl 1:411-6.

Murata H, Inoue T. Ankylosing spondylitis [Japanese]. Nippon Rinsho
1993;51 Suppl:938-45.

Tanosaki R, Yamada H, Akizuki M, Asakura H, Chino N, Ichikawa Y,
et al. A case of ankylosing spondylitis complicating Crohn’s disease
[Japanese]. Ryumachi 1989;29:379-83, discussion 383-4.
Komatsubara Y. Diagnosis and therapy of ankylosing spondylitis
[Japanese]. Nippon Seikeigeka Gakkai Zasshi 1985;59:1015-28.
Mitsui H, Sonozaki H. Ankylosing spondylitis in Japan. Ryumachi
1981;21 Suppl:45-9.

Tsujimoto M. Epidemiological research on the prevalence of ankylosing
spondylitis. Med J Osaka Univ 1978;28:363-81.

Tsujimoto M, Shichikawa K. Differential diagnosis and occurrence of
ankylosing spondylitis [Japanese]. Ryumachi 1977;17:124-6.
Shichikawa K. Ankylosing spondylitis [Japanese]. Ryumachi
1976;16:395-407.

Baek HJ, Shin KC, Lee YJ, Kang SW, Lee EB, Yoo CD, et al. Clinical
features of adult-onsetankylosing spondylitis in Korean patients: patients
with peripheral joint disease (PJD) have less severe spinal disease course
than those without PJD. Rheumatology (Oxford) 2004;43:1526-31.
Yim SY, Lee 1Y, Lee JH, Jun JB, Kim TH, Bae SC, et al. Quality of
marital life in Korean patients with spondyloarthropathy. Clin Rheumatol
2003;22:208-12.

Lee JH, Jun JB, Jung S, Bae SC, Yoo DH, Kim TY, et al. Higher
prevalence of peripheral arthritis among ankylosing spondylitis patients.
J Korean Med Sci 2002;17:669-73.

Baek HJ, Shin KC, Lee YJ, Kang SW, Lee EB, Yoo CD, et al. Juvenile
onset ankylosing spondylitis (JAS) has less severe spinal disease course
than adult onset ankylosing spondylitis (AAS): clinical comparison
between JAS and AAS in Korea. J Rheumatol 2002;29:1780-5.

Kim TH, Lee HS, Ji JD, Jun JB, Jung S, Bae SC, et al. Undifferentiated
spondyloarthropathy in Korea: focusing on peripheral arthritis. J Korean
Med Sci 2002;17:71-4.

Lee YH,JiJD,KimJS,Bak YT, Lee CH, Kim CH, etal. lleocolonoscopic
and histologic studies of Korean patients with ankylosing spondylitis.
Scand J Rheumatol 1997;26:473-6.

Baek HJ, Yoo CD, ShinKC, Lee YJ, Kang SW, Lee EB, etal. Spondylitis
is the most common pattern of psoriatic arthritis in Korea. Rheumatol Int
2000;19:89-94.

Baek HJ, Kang SW, Lee YJ, ShinKC, Lee EB, Y00 CD, etal. Osteopenia
in men with mild and severe ankylosing spondylitis. Rheumatol Int
2005;26:30-4.

Nadji A, Davatchi F, Shahram F, Jamshidi A, Chams C, Akbarian M, et
al. The comparison of ankylosing spondylitis in Behcet’s disease and
normal population. A control study. Adv Exp Med Biol 2003;528:
449-53.

Rozin A, Balbir-Gurman A, Schapira D. Seasonal distribution of relapse

Annals Academy of Medicine



95.

96.

97.

98.

99.

100

101.

102.

103.

104.

105.

106.

107.

108.

109.

onset in rheumatoid arthritis and spondyloarthropathy: the possible
effect of the solar factor. Clin Exp Rheumatol 2003;21:161-9.

al Attia HM, Sherif AM, Hossain MM, Ahmed YH. The demographic
and clinical spectrum of Arab versus Asian patients with ankylosing
spondylitis in the UAE. Rheumatol Int 1998;17:193-6.

Baddoura R, Awada H, Okais J, Habis T, Attoui S, Abi Saab M.
Validation of the European Spondylarthropathy Study Group and B.
Amor criteria for spondylarthropathies in Lebanon. Rev Rhum Engl Ed
1997,64:459-64.

al-Arfaj A. Profile of ankylosing spondylitis in Saudi Arabia. Clin
Rheumatol 1996;15:287-9.

Tishler M, Brostovski Y, Yaron M. Effect of spa therapy in Tiberias on
patients with ankylosing spondylitis. Clin Rheumatol 1995;14:21-5.
Uppal SS, Abraham M, Chowdhury RI, Kumari R, Pathan EM, Al
Rashed A. Ankylosing spondylitis and undifferentiated spondyloarthritis
in Kuwait: acomparison between Arabs and South Asians. Clin Rheumatol
2006;25:219-24.

. Mendelek V. Ankylosing spondylarthritis in Lebanon [French]. Rev

Rhum Mal Osteoartic 1969;36:87-90.

Mendelek V. Ankylosing spondylarthritis in Lebanon (100 cases)
[French]. J Med Liban 1969;22:347-52.

Aggarwal A, Hissaria P, Misra R. Juvenile ankylosing spondylitis — is
it the same disease as adult ankylosing spondylitis? Rheumatol Int
2005;25:94-6.

Rajendran CP, Ledge SG, Rani KP, Madhavan R. Psoriatic arthritis. J
Assoc Physicians India 2003;51:1065-8.

Roussou E, Chowdhry KM, Calin A. Ethnic differences in ankylosing
spondylitis: disease expression in Pakistan compared to Britain. J
Rheumatol 1997;24:612-3.

Achuthan K, Parthiban M, Porkodi R, Ramakrishnan S, Krishnamurthy
V, Madhavan R, et al. Pattern of rheumatic diseases in south India. V.
Ankylosing spondylitis. A clinical and radiological study. J Assoc
Physicians India 1990;38:774-6.

Prasad P, Singh RP. Ankylosing spondylitisintribal belt of Chhotanagpur
region. J Indian Med Assoc 1982;78:108-12.

Nigam P, Singh D, Matreja VS, Saxena HN. Psoriatic arthritis: a
clinico-radiological study. J Dermatol 1980;7:55-9.

Nair SR, Nair BK, Pai KN. Psoriatic arthropathy. A study of the clinical,
roentgenologic, biochemical and serological features of 23 cases. J
Assoc Physicians India 1973;21:569-74.

Singh M. Incidence and nature of urogenital infection in ankylosing

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

Seronegative Spondyloarthropathy—Hwee Siew Howe etal 141

spondylitis. J Assoc Physicians India 1966;14:483-6.

Mardjuadi A, Nasution AR, Kunmartini S, Lardy NM, Sudarsono D,
Feltkamp TE. Clinical features of spondyloarthropathy in Chinese and
native Indonesians. Clin Rheumatol 1999;18:442-5.

Koh WH, Boey ML. Ankylosing spondylitis in Singapore: a study of 150
patients and a local update. Ann Acad Med Singapore 1998;27:3-6.
Thumboo J, Tham SN, Tay YK, Chee T, Mow B, Chia HP, etal. Patterns
of psoriatic arthritis in Orientals. J Rheumatol 1997;24:1949-53.
Koh WH, Howe HS, Boey ML. Ankylosing spondylitis in Singaporean
Chinese — a clinical profile. Singapore Med J 1993;34:518-20.
Louthrenoo W, Sukitawut W. A clinical study of Thai patients with
spondyloarthropathy. J Med Assoc Thai 1998;81:986-92.
Chaiamnuay P, Darmawan J, Muirden KD, Assawatanabodee P.
Epidemiology of rheumatic disease in rural Thailand: a WHO-ILAR
COPCORD study. Community Oriented Programme for the Control of
Rheumatic Disease. J Rheumatol 1998;25:1382-7.

Deesomchok U, Tumrasvin T. Clinical comparison of patients with
ankylosing spondylitis, Reiter’s syndrome and psoriatic arthritis. J Med
Assoc Thai 1993;76:61-70.

Deesomchok U, Tumrasvin T. Clinical study of Thai patients with
ankylosing spondylitis. Clin Rheumatol 1985;4:76-82.

Dougados M, van der Linden SM, Juhlin R, Huitfeldt B, Amor B, Calin
A, et al. The European Spondylarthropathy Study Group preliminary
criteria for the classification of spondylarthropathy. Arthritis Rheum
1991;34:1218-27.

Wei JC, Chan TW, Lin HS, Huang F, Chou CT. Thalidomide for severe
refractory ankylosing spondylitis: a6-month open-label trial. J Rheumatol
2003;30:2627-31.

Huang F, Gu J, Zhao W, Zhu J, Zhang J, Yu DT. One-year open-label
trial of thalidomide in ankylosing spondylitis. Arthritis Rheum 2002;47:
249-54.

Gao ZG, Zang AC, Bai RX. Radix Tripterygium wilfordii Hook f in
rheumatoid arthritis, ankylosing spondylitis and juvenile rheumatoid
arthritis. Chin Med J (Engl) 1986;99:317-20.

Guo JL, Yuan SX, Wang XC, Xu SX, Li DD. Tripterygium wilfordii
Hook f in rheumatoid arthritis and ankylosing spondylitis. Preliminary
report. Chin Med J (Engl) 1981;94:405-12.

Braun J, Pham T, Sieper J, Davis J, van der Linden S, Dougados M, van
der Heijde D; ASAS Working Group. International ASAS consensus
statement for the use of anti-tumour necrosis factor agents in patients
with ankylosing spondylitis. Ann Rheum Dis 2003; 62:817-24

February 2007, Vol. 36 No. 2



