Takayasu’s arteritis: associated inflammatory diseases
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ABSTRACT

Objective. Case reports and series sug-
gest that Takayasu’s arteritis (TAK) can
co-exist with other inflammatory dis-
orders. We conducted a formal study
to look specifically at the frequency of
such inflammatory disorders in a large
cohort of TAK followed by a single
tertiary centre.

Methods. There were 238 patients
registered with a diagnosis of TAK. Of
these, 19 died, 18 were lost to follow-
up and 3 did not wish to respond to
our questionnaire. The remaining 198
(175 F/23 M) patients were called back
at the outpatient clinic. A standard-
ised form sought whether the patient
was also diagnosed with inflammatory
bowel disease (IBD), ankylosing spon-
dylitis (AS), Behget’s syndrome (BS),
autoimmune or any other inflammatory
disorder. The presence of skin-mucosa
lesions, inflammatory eye disease and
inflammatory back pain were also spe-
cifically sought for.

Results. We identified 37 (19%) pa-
tients with inflammatory bowel dis-
ease (n=12, 6%), ankylosing spondy-
litis (n=15, 8%) or Behget’s syndrome
(n=10, 5%). Thirteen (6.5%) patients
had systemic or localised autoimmune
disease and 9 (4.5%) miscellaneous
inflammatory diseases. Among the 139
patients without any concomitant dis-
ease, inflammatory back pain (n=49,
35%) was the most common feature,
followed by recurrent oral ulcer (n=20,
14%) erythema nodosum (n=17, 12%),
arthritis (n=12, 9%) papulopustular
lesions (n=8, 6%) and uveitis/scleritis
(n=6,4%). Only 64 patients (32%) did
not have any concomitant disease/con-
dition or specific clinical feature.
Conclusion. TAK does co-occur with
IBD, AS and less frequently with BS in
about 1/5 of the patients, at least in a
hospital setting. There is no clear tem-
poral pattern. The high prevalence of
inflammatory back pain in the dorsal
spine in TAK needs further scrutiny.

Introduction

Takayasu’s arteritis (TAK) is a large-
vessel vasculitis, with an unknown aeti-
ology (1). It mainly affects the aorta and
its main branches as well as the proxi-
mal portions of pulmonary, renal and
coronary arteries. The vessel inflam-
mation consists of mononuclear cell in-
filtrations and granulomas, resulting in
narrowing or aneurysmal formation of
the affected vessels (2). It has a female
predominance, with a female/male ratio
ranging from 1.2-29.0/1 (3). Although
it has been considered to be more
common in Far East countries, it has
a worldwide distribution (4). A study
from the northwest part of Turkey have
found an annual incidence rate for TAK
to be 0.34/100000/year that is consider-
ably high for such a rare disease (5).
Several articles have previously report-
ed that TAK could co-exist with vari-
ous chronic inflammatory disorders (6-
8). Inflammatory bowel diseases (IBD),
Crohn’s disease (CD) and ulcerative
colitis (UC) are the most frequently re-
ported associated diseases (9). Ankylos-
ing spondylitis (AS) (10), sarcoidosis
(11), psoriasis (8), rheumatoid arthritis
(RA) (12), Behget’s syndrome (BS)
(13) and antiphospholipid syndrome
(14) are among the other reported asso-
ciations, while whether these are asso-
ciations or mere concomitant presence
is not known. Data at hand are based
mainly on case reports or series.

We conducted a formal study to look
specifically at the frequency of associa-
tion of such chronic inflammatory/au-
toimmune disorders in a large cohort of
patients with TAK followed at a single
tertiary centre.

Material and methods

There were 238 (207 F/ 31 M) patients
registered with a diagnosis of TAK at
the Rheumatology Department of Cer-
rahpasa Medical Faculty, Istanbul Uni-
versity-Cerrahpasa, between 1977 and
December 2015. The diagnosis of TAK
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was based on the finding of typical ho-
mogenous arterial wall thickening on
conventional, computed tomography or
magnetic resonance angiography and
confirmed by a rheumatologist (ES).
Among the registered 238 TAK pa-
tients, 19 (8%) had died and 18 (8%)
were lost to follow-up. 3 (1%) patients
did not wish to respond to our ques-
tionnaire. The remaining 198 patients
were called back to the outpatient clinic
for an interview and for a physical ex-
amination. The patients who could not
come to our clinic were evaluated by
phone or e-mail.

A standardised form (Supplementary
appendix) sought whether the patient
had been also diagnosed by a special-
ised physician with IBD, AS, BS, pso-
riatic arthritis, psoriasis, amyloidosis,
uveitis, RA, systemic lupus erythema-
tosus (SLE), systemic sclerosis (SSc),
Sjogren’s syndrome (SS), inflammato-
ry myositis, small vessel vasculitis, or
any other autoimmune or inflammatory
disorder.

Patients with IBD were diagnosed as
UC or CD if they had relevant findings
in the endoscopic examinations con-
firmed by an expert gastroenterologist
(AFC).

AS patients had to fulfill the radiologic
1984 modified New York criteria (15)
The presence of inflammatory back
pain (dorsal or lower or both) was spe-
cifically sought by using the Assess-
ment of SpondyloArthritis internation-
al Society (ASAS) criteria (16).

BS patients had to fulfill the Interna-
tional Study Group criteria for the di-
agnosis of BS (17). Additionally, all
patients were asked for the presence of
skin-mucosa lesions such as recurrent
oral ulcers (at least 3 in a year), genital
ulcers, erythema nodosum and papulo-
pustular lesions, and arthritis.

Patients were examined by the same
ophthalmologist (DU) for the assess-
ment of uveitis, scleritis, episcleritis
and vasculitis. Echocardiography find-
ings including the presence of pulmo-
nary hypertension, aorta insufficiency
and left ventricular hypertrophy were
noted. In addition to the self-reported
information, patient charts and all med-
ical documentation available such as
hospitalisation reports, imaging studies
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and blood work were used as a source
of information. We noted the patient de-
mographic and clinical characteristics
such as gender, age at TAK and asso-
ciated disease diagnosis, current thera-
pies and involved vessels. Finally, all
information collected was grouped as:

a) Any diagnosis compatible with IBD,
AS or BS;

b) Any diagnosis compatible with a sys-
temic or localised autoimmune dis-
ease such as SLE, RA and SSc, etc.;

¢) Any diagnosis compatible with a
miscellaneous inflammatory disease
or condition such as sarcoidosis,
amyloidosis, etc.;

d) Any presence of a specific indi-
vidual clinical feature ascribed to
extra-intestinal involvement of IBD,
SpA/AS or BS such as inflammatory
back pain, arthritis, oral and genital
ulcers, erythema nodosum, papulo-
pustular lesions and inflammatory
eye involvement.

The evaluation period of the study was
completed in June 2016.
The study was conducted in accord-
ance with the Declaration of Helsinki.
Informed consent was obtained from
patients and the ethics committee of
Cerrahpasa Medical Faculty approved
the study (211396/2016).
We used descriptive statistics for the
demographic and clinical characteris-
tics. Mean = SD or median (IQR) was
given when appropriate. The frequen-
cies may not sum to exactly 100% since
some patients may belong to more than
one group.

Results

One hundred and ninety-eight (173
F/25 M) patients were evaluated. Of
these, 158 (80%) were evaluated by
face-to-face interviews, 38 (19%) were
questioned by phone and 2 (1%) by e-
mail (Fig. S1). Ninety-four (48%) of
these patients had been hospitalised at
least once during their follow up. The
median follow-up time from diagnosis
to the evaluation period was 8 years
(IQR: 4-13 years). Table I displays the
characteristics of all included patients.

Associated diseases or conditions
Pie chart shows distribution of all stud-
ied patients (Fig. 1). There were 37 pa-

Table I. Demographic and clinical charac-
teristics of the included 198 patients.

Characteristics n (%)

Gender, female/male 175/23

Mean + SD age at symptom 317112
onset, years

Mean + SD age TAK diagnosis, 353+124
years

Median (IQR) follow-up time, 8 (4-13)
years

Current age, years 452+122

Involved vessels!
Subclavian artery 159 (80)
Carotid artery 137 (69)
Thoracic aorta 45 (23)
Abdominal aorta 71 (36)
Renal artery 52 (26)
Iliac artery 16 (8)
Visceral artery 92 (46)
Pulmonary artery 14 (7)
Coronary artery 15 (8)
Others 24 (12)

Current therapies'
Off-treatment 40 (20)
Glucocorticoid 113 (57)
Conventional immunosuppressives 122 (62)
Cyclophosphamide 7 (3.5)
Biologic therapies 60 (30)

"Percentages of current therapies and included
vessels may not sum to 100 because of rounding.
TAK: Takayasu’s arteritis.

tients (19%) who had IBD, AS or BS.
Thirteen (6.5%) patients had systemic
or localised autoimmune diseases. Mis-
cellaneous diseases were present in 9
patients (4.5%). Apart from these, a to-
tal of 75 patients (38%) had one or more
specific individual clinical features.
Sixty-four patients (32%) did not have
any concomitant disease/condition or
specific individual clinical feature.

Inflammatory bowel disease,
ankylosing spondylitis and

Behget’s syndrome

We identified 12 (6%) patients with
IBD, 15 (8%) with AS, and 10 (5%)
with BS, all verified by chart review.
Among these 37 (19%) patients with
IBD, AS or BS, mean + SD age at
symptom onset of TAK, mean + SD age
at TAK diagnosis and mean + SD age
at diagnosis of the concomitant disease
were 31.7x11.2, 353+12.4, and 34+11
years, respectively. Six patients were
male, 1 with IBD, 2 with AS and 3 with
BS. Seventeen patients (9 IBD, 3 AS
and 5 BS) were diagnosed simultane-
ously. The onset of TAK preceded IBD

Clinical and Experimental Rheumatology 2020
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IBD, AS or BS (n=37, 19%)
Systemic or localized autoimmune diseases
(n=13, 6.5%)

Other miscellaneous inflammatory diseases or
conditions (n=9, 4.5%)

Specific individual clinical features (n=75, 38%)

Patients without any concomitant disease or
specific individual clinical feature (n=64, 32%)

Fig. 1. Distribution of associated diseases or conditions of all studied 198 TAK patients.
IBD: inflammatory bowel disease; AS: ankylosing spondylitis; BS: Behget’s syndrome.

in 1 patient and AS in 7 patients. The
onset of concomitant disease preceded
TAK in 2 patients with IBD, 5 with AS
and 5 with BS. The demographic and
clinical characteristics of these patients
are detailed in Tables II-IV.

a) Systemic or localised

autoimmune diseases
Thirteen (6.5%) TAK patients had au-
toimmune diseases, including autoim-
mune thyroid disease in 4, autoimmune
hepatitis in 3, seronegative RA in 2 pa-
tients, SLE in 2, SSc and SS in 1 patient
each. In 3 patients, autoimmune hepati-
tis developed after anti-tumour necrosis
factor alpha (TNF) treatment.

b) Miscellaneous inflammatory
diseases or conditions

Nine patients (4.5%) had miscellane-
ous conditions without being labeled as
AS/IBD/BS or autoimmune condition.
These were amyloidosis in 3 patients (in
one along with eosinophilic fasciitis),
sarcoidosis in 2 and IgA vasculitis in 2.
Additionally, 2 patients had psoriasis,
both having disease onset after anti-TNF
treatment. Apart from these one patient
with TAK and UC had also morphea.

¢) Specific individual clinical features
associated with IBD, AS/SpA or BS
The frequencies of specific individual
clinical features in 198 TAK patients
are given in Figure 2A. After excluding
patients with associated IBD (n=12),
AS (n=15), BS (n=10), systemic or lo-
calised autoimmune (n=13), or miscel-
laneous inflammatory diseases or con-
ditions (n=9), the frequencies of these
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features in 139 patients were rather sim-
ilar among TAK patients without any
concomitant disease as shown in Figure
2B. When patients with concomitant
diseases were excluded, inflammatory
back pain was the most common fea-
ture (n=49, 35%) followed by oral ulcer
(n=20, 14%) erythema nodosum (n=17,
12%), arthritis (n=12, 9%), papulopus-
tular lesions (n=8, 6%), uveitis/scleritis
(n=6,4%) and genital ulcers (n=1, 1%).
Inflammatory back pain was reported
mostly in the dorsal spine level alone
(n=30), less commonly in both dorsal
and lumbar spine (n=16) and least com-
mon in the lumbar spine alone (n=3).
Six (4%) patients had inflammatory
eye disease, including episcleritis in 2
patients, anterior uveitis in 2, posterior
uveitis in 1 patient and both posterior
uveitis and scleritis in 1 patient. Inter-
estingly, one patient reported having
recurrent genital ulcers similar to that
seen in BS, however she did not fulfill
the ISG criteria.

Echocardiographic findings
Echocardiographic  evaluation was
available in 177 TAK patients. Among
them, higher than 25 mm/Hg of sys-
tolic pulmonary hypertension was pre-
sent in 51 (29%) patients, dilatation of
ascending aorta in 13 (7%) patients,
aorta insufficiency in 44 (25%) patients
and left ventricular hypertrophy in 27
(15%) patients. Additionally, one pa-
tient had mild pericarditis.

Discussion
In this survey, we assessed systemati-
cally how frequently the inflammatory

symptoms and the concomitant in-
flammatory diseases in a large cohort
of TAK patients registered in a single
tertiary centre occurred. We found that
TAK can co-occur with IBD, AS or BS
in 19% of the TAK patients. This seems
to be without a clear temporal pattern.
Additionally, clinical features that can
be ascribed to extraintestinal IBD, AS/
SpA or BS are found in 38% of the pa-
tients. On the other hand, association
with an autoimmune disease was less
frequent (13/198, 6.5%), and of these,
3 had developed after anti-TNF treat-
ment. Only about one third (32%) of
the cohort presented without having
any concomitant inflammatory feature/
disease or condition. Our study indi-
cates that associated diseases in TAK
have a clear trend towards MHC-I as-
sociated diseases.

IBD is the most reported associated
disease with TAK (9). Previous re-
ports indicated a frequency of IBD in
TAK ranging from 6.3% to 9.3% (18),
which is similar to what was found in
our series (6%). IBD in TAK patients
does not seem to differ in frequency
between different populations, con-
trary to what have been observed in
BS in which the association is more
frequently reported among BS patients
from Japan or Korea (19). On the other
hand, the association is still appar-
ent when reversely investigated. TAK
was found the most frequent type of
vasculitis among diverse types of vas-
culitides among patients with IBD (9).
In a large multi-centre collaborative
study, by Sy et al. among 32 patients
with IBD and vasculitis, there were 12
with TAK, 1 with giant cell arteritis, 8
with anti-neutrophil cytoplasmic anti-
body (ANCA) associated vasculitis, 5
with isolated cutaneous vasculitis and
6 with other vasculitides (9).

Given the rarity of the two conditions,
the plausible causes of this frequent as-
sociation (whether it is a true associa-
tion or mere co-existence) have been
discussed in several reports (20-22).
Some authors suggested that there may
be a common genetic background (23).
Terao et al. studied demographic and
clinical characteristics as well as genet-
ic associations in 30 patients with UC
among 470 patients with TAK coming
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Table II. Demographic and clinical characteristics of 12 TAK patients with IBD.

No., Age at Age at Symptoms at Symptoms at uc/Cb Involved vessels Other features All medications Complications
Sex TAK IBD TAK diagnosis  IBD diagnosis involvement Follow-up
diagnosis  diagnosis
1,F 36 36 Claudication, Diarrhea, CD, SBC, CCA, Inflammatory GC, IFX,MTX, SVE,
haemoptysis  abdominal pain  Terminal ileum ThAo, SMA, PA dorsal back pain AZA,CYC,RTX 8 years
2,F 46 46 Claudication Diarrhea UC, Pancolitis CCA, SBC, FSGS GC,AZA, 5-ASA ESRD,
ThAo, ReA 5 years
3,F 28 31 Claudication Acute CD, SBC, CCA OU, Inflammatory GC,IFX,AZA Perianal fistula,
abdominal pain, Colonic dorsal back pain 7 years
tenesmus
4, F 27 20 Carotidynia, Bloody diarrhea, ucC, CCA, vertebral OU, Inflammatory GC, IFX, MTX, 14 years
tinnitus, weight tenesmus Left-sided colitis dorsal back pain 5-ASA
loss
5,F 43 43 Carotid Diarrhea, CD, SBC, CCA, ThAo, Ou, GU GC, IFX,AZA, MTX PAH,
murmur abdominal pain Ileocolonic PA Inflammatory dorsal 7 years
back pain,
6,F 23 23 Claudication ~ Abdominal pain CD, Ileocolonic SBC EN, arthritis GC,ADA,AZA 9 years
7, M 47 47 High APR, Perianal pain CD, SBC, CCA,ThAo, PP, anterior uveitis, GC,IFX,AZA,CYC Perianal fistula,
recurrent AMI Colonic RA,LAD Inflammatory dorsal recurrent AMI,
back pain, 4 years
8,F 22 22 Claudication, Bloody diarrhea, ucC, SBC, CCA, SMA OU Inflammatory GC, IFX,AZA 3 years
weight loss,  abdominal pain Pancolitis dorsal and lower
fever back pain, arthritis
9,F 26 26 Hypertension, Bloody diarrhea, ucC, SBC, BST, AA, CT, PP, panuveitis, GC,AZA 17 years
fever fever Pancolitis IMA arthritis,
Inflammatory
lower back pain
10, F 30 30 Arthritis None CD, AA,SMA,CT,RA  OU, Inflammatory GC,AZA 1 year
Ileocecal dorsal and lower
back pain,
arthritis, psoriasis
11,F 29 29 Claudication  Abdominal pain CD, SBC,AA None GC,AZA, Right colectomy due
Ileal 5-ASA to stricture, 14 years
12,F 34 21 Claudication Bloody diarrhea, UC, SBC, CCA Inflammatory GC,AZA 13 years

Left-sides colitis

dorsal back pain

5-ASA: 5-aminosalicylic acid; AA: abdominal aorta; ADA: adalimumab; AMI: acute myocardial infarction; APR: acute phase reactants; AZA: azathioprine; BST: brachiocephalic
trunk; CCA: common carotid artery; CD: Crohn’s disease; CT: celiac trunk; CYC: cyclophosphamide; EN: erythema nodosum; ESRD: end stage renal disease; F: female; FSGS:
focal segmental glomerulosclerosis; GC: glucocorticoid; GU: genital ulcers; IBD: inflammatory bowel disease; IFX: infliximab; IMA: inferior mesenteric artery; M: male; MTX:
methotrexate; NA: not available; OU: oral ulcers; PA: pulmonary artery; PAH: pulmonary artery hypertension; PP: papulopustular lesions; ReA: renal artery; SBC: subclavian
artery; SMA: superior mesenteric artery; SVE: cerebrovascular event, TAK: Takayasu’s arteritis; ThAo: thoracic aorta; UC: ulcerative colitis.

from the 14 institutions in Japan (23).
Authors indicated that multiple com-
mon genetic determinants including
HLA*B52,1L12B and non-HLA mark-
ers may contribute to the co-occurrence
of TAK and UC.

It seems also that two conditions have
similar granulomatous histopathology
and hence inflammatory pathways, but
we have no solid evidence for this, at
least on the basis of serologic markers.
Our group had previously studied the
frequency of anti-saccharomyces cer-
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evisiae (ASCA) antibodies and ANCA
antibodies, serological markers for
IBD, among 32 patients with TAK, 38
patients with IBD (21 with CD and 17
with UC) and 34 healthy controls (24).
Only patients with CD were found to
have significantly higher levels of both
ASCA Ig A and Ig G (10/21). The fre-
quency of ASCA positivity in TAK
(5/32) was similar to that found in UC
(6/17) and healthy controls (3/34),
while ANCA antibodies were not found
among patients with TAK.

In addition to a few case series and
case reports (12, 25, 26), there were 3
formal studies reporting the prevalence
of AS in TAK. In the first retrospective
study from South Korea, using ICD
code research, AS accompanied TAK
in 13/268 (5%) of the patients (7). The
second study was from Norway where
the population frequency of HLA-B27
is high. This was a population-based
survey using ICD-10 code search and
reported a frequency of 7% among
their 78 patients (8). In the last study

Clinical and Experimental Rheumatology 2020
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Table III. Demographic and clinical characteristics of 15 TAK patients with AS.

No., Ageat Ageat HLA B27 Symptoms at TAK Involved vessels Other features All medications  Follow-up
Sex TAK AS diagnosis
diagnosis diagnosis
1,F 21 43 NA Claudication SBC, CCA (0]8] GC,AZA 28 years
2,F 25 17 NA None SBC, CCA, CT, SMA ou GC,AZA 5 years
3,F 49 47 NA Hypertension ReA None GC,MTX 14 years
4, F 45 45 NA Claudication CCA, ThAo,AA OouU GC, IFX, ETA, 9 years
MTX
5,F 27 27 Negative Blurred vision SBC, CCA, sinus None GC, IFX,AZA 5 years
valsalva aneurysm
6,F 36 36 Negative Claudication SBC, CCA, ThAo, EN, PP, anterior GC, MTX 1 year
AA, CT,SMA, ReA uveitis
7,F 24 29 Negative Claudication SBC, CCA, ThAo OouU GC,AZA 5 years
8, M 31 26 NA Abdominal pain CT, SMA None Golimumab 1 year
9,F 37 25 Negative Claudication SBC, CCA, ThAo,AA,CT None GC, ADA, 11 years
10,M 21 18 Negative Angina pectoris Coronary arteries, CT PP GC, IFX,AZA 3 years
11,F 38 39 NA Fatigue CCA, ThAo,AA,CT, None GC,AZA 8 years
SMA, axillary
12,F 27 44 NA Myalgia SBC, CCA, internal OU, anterior GC, CYC,IFX, 23 years
iliac artery uveitis MTX
13,F 31 56 NA Hypertension ThAo, AA,ReA None GC 25 years
14,F 20 25 Positive Claudication CCA None GC, IFX 6 years
15,F 47 49 NA Claudication SBC,ReA, AA, None GC,MTX 2 years

coronary artery

ADA: adalimumab; AZA: azathioprine; AA: abdominal aorta; BCT: brachiocephalic trunk; CCA: common carotid artery; CT: celiac trunk; CYC: cyclophos-
phamide; EN: erythema nodosum; ETA: etanercept; F: female; GC: glucocorticoid; IFX: infliximab; M: male; MTX: methotrexate; NA: not available; OU: oral
ulcers; PP: papulopustular lesions; ReA: renal artery; SBC: subclavian artery; SMA: superior mesenteric artery; TAK: Takayasu’s arteritis; ThAo: thoracic aorta.

A 50% B

5 14%
1%
5 4% 2
& el
— "
*posterior uveitis (n=6); anterior uveitis (n=6);
episcleritis (n=2); scleritis (n=2) *posterior uveitis(n=1); anterior uveitis (n=2);
episcleritis (n=2); both sderitis and posterior uveitis
1 i
o *
2 - *
1% .
Oraluker. Genital uicer  Arthritis (n=12 flammaory eye Inflammaory
or hema ory Inflammatory (n=20 (n sease (n=6) back pain (n=49
(n=244 m(n s back pain (n=82)
® Only inflamatory dorsal back pain (n=30) Only inflamatory lower back pain (n=3

m Only inflamatory dorsal back pain (n=47

inflammatory dorsal and lower back pain (n=28 nflammatory dorsal and lower back pain (n=16

Fig. 2. The frequencies of specific individual clinical features among 198 TAK patients (2A) and among 139 patients without any associated disease/s (2B).
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Table IV. Demographic and clinical characteristics of 10 TAK patients with BS.

No., Ageat Ageat Symptoms at BS manifestations Involved vessels Other All Follow-up
Sex TAK BS TAK features medications
diagnosis diagnosis diagnosis
1,M 27 27 None OU, GU, PAA, STM, CCA, BCT None GC,AZA 10 years
Pathergy
2,F 39 27 Fatigue OU, GU, EN, CCA, SBC, ThAo, CT, None GC,CYC,AZA 14 years
Uveitis SMA
3,F 44 44 None OU, GU, PP Arthritis, CCA, SBC,BCT,CT None GC, IFX,MTX 3 years
HLA B51
4, F 22 22 Claudication OU, EN, PP, Uveitis CCA, SBC, ReA, CT, None GC,MTX 20 years
SMA
5.M 39 39 Fatigue, fever OU, GU, PP, CCA, ThAo None GC, IFX,AZA 3 years
Arthritis, Uveitis
6,F 58 51 Absent pulse OU, GU, PP, SBC None GC,AZA, MTX 14 years
Uveitis, Arthritis
7,F 35 20 Fatigue, fever OU, GU, CCA, ThAo Inflammatory GC,MTX,AZA 19 years
Arthritis, Uveitis dorsal back pain
8,F 37 32 Absent pulse OU, GU, EN, SBC, SFA Inflammatory GC, MTX, 27 years
Pathergy dorsal back pain CYC, IFX
9,F 37 37 Fatigue OU, GU, EN, CCA,ReA Inflammatory GC,AZA 8 years
HLA BS1 dorsal back pain
10,M 69 47 None OU,GU, EN, Uveitis CCA, SBC None AZA, INF 29 years

AZA: azathioprine; BS: Behget’s syndrome; BCT: brachiocephalic trunk; CCA: common carotid artery; CT: celiac trunk; CYC: cyclophosphamide; EN: ery-
thema nodosum; F: female; GC: glucocorticoid; GU: genital ulcers; IFX: infliximab; INF: interferon alpha; M: male; MTX: methotrexate; OU: oral ulcers;
PAA: pulmonary artery aneurysm; PP: papulopustular lesions; ReA: renal artery; SBC: subclavian artery; SFA:superficial femoral artery; SMA: superior

mesenteric artery; STM: superficial thrombophlebitis; TAK: Takayasu’s arteritis; ThAo: thoracic aorta.

from Turkey, 69 TAK patients were
prospectively screened to investigate
the incidence of spondyloarthropathy
(SpA) in TAK (6). Fourteen patients
(20%) were found to fulfill the ASAS
criteria, the frequency of AS was 7% in
this cohort. We observed a similar AS
frequency (8%) in our TAK patients
although a routine sacroiliac imag-
ing was not performed in all patients
having inflammatory back pain. The
prevalence of AS did not differ among
different ethnic populations similar to
that in IBD, however differences in the
study designs make comparisons diffi-
cult. Another finding was the low rate
of HLA-B27 observed by us and oth-
ers. This was interesting since aortitis is
a well-known pathology in HLA-B27-
associated spondyloarthropathies (27).
The high prevalence of inflammatory
dorsal back pain without lower back
pain is a novel finding and deserves
further scrutiny. It could be due to aor-
titis due to TAK, enthesopathy due to
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SpA or simply due to fibromyalgia. We
did not formally screen SpA in patients
with inflammatory back pain which is
one of the limitations of our study and
we cannot exclude the possibility of
concomitant SpA in these patients.
There were statistically non-significant
increased trends of ascending aortic
involvement (40% vs. 20%) and both
ascending aortic involvement and aorta
insufficiency (20% vs. 9%) in TAK pa-
tients with AS compared to those with-
out (data not given). The same was also
true for those with IBD. In an animal
model, Sherlock et al. demonstrated
that IL-23, a member of the IL-12 sig-
nalling pathway, overexpression led to
the development of inflammation in
the entheses and in the aortic root also
(28). These may be considered in the
context of “aortitis of the ascending
aorta associated with SpA or associated
with Takayasu’s arteritis”(29).

BS associated with TAK is reported to
be very rare (13). In our series, 10 (5%)

TAK patients were diagnosed as BS.
One might ask whether these arterial
lesions in these patients would be a part
of arterial involvement of BS. Howev-
er, arterial involvement of BS mostly
occurs in males and in patients with a
history of venous thrombosis (30, 31).
On the contrary, 70% of our patients
were female and only 1 of them had ve-
nous thrombosis. Moreover, BS tends
to affect arterial vessels leading to the
formation of aneurisms rather than oc-
clusions (32) and none of our patients
had an arterial aneurysm. Another con-
founding factor may be our study site.
We run a dedicated multidisciplinary
BS clinic in Turkey where BS is also
prevalent. Interestingly an association
of TAK and BS has, as far as we are
aware, not been reported from the Far
East where both TAK and BS are also
considered to be prevalent.

Another speculation might be around
the concept of “MHC-opathy” that at-
tempts to bring out an association be-
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tween spondyloarthropathies and BS
(33). In this scheme BS-associated
TAK could be explained by a close
association of both BS and TAK with
MHC class-1 alleles. The low rate of
concomitant autoimmune diseases
would also support this contention.
Similar assumptions have been made
in other articles, as well (29, 31). Au-
thors who had observed the striking in-
creased frequency of associations with
AS and IBD, suggested that TAK like
arteritis could be one of the conditions
included in seronegative spondyloar-
thropathy family (29).

The aetiology of TAK is yet unknown.
Several hypotheses have been pro-
posed. Tuberculosis has been the old-
est and the most commonly reported
association with TAK (34). The sug-
gestive reasons for this possible asso-
ciation have been a complete remission
of TAK after anti-tuberculosis therapy
in one report (35), a more frequent
purified protein derivative skin test
positivity in TAK patients compared
to healthy controls and a higher inci-
dence of active tuberculosis in TAK
patients (36). However, co-occurrence
of TAK and tuberculosis has been
mostly reported from areas where tu-
berculosis is also endemic. Consider-
ing the genetic studies, HLA-B52, a
MHC class I molecule, was the only
established genetic component associ-
ated with TAK that has been repeatedly
shown in different populations, such as
Mexican, Turkish and Japanese (37).
As we had already mentioned earlier,
HLA-B*52:01 displayed an OR as
high as 12.14 for the complication of
UC among TAK patients, as well (23).
Recently, 2 genome-wide association
studies (GWAS) have provided valu-
able information on the genetic sus-
ceptibility loci in TAK patients. In the
first GWAS, FCGR2A/FCGR3A and
IL12B have been found to be suscep-
tibility loci for TAK (38). Immediately
after that, the second GWAS added
three new susceptibility loci for TAK,
including IL6 locus, RPS9/LILRB3 lo-
cus and an intergenic locus on chromo-
some 21q22 (39). Interestingly, IL12B
is also associated with psoriasis and
IBD and chromosome 21q22 is associ-
ated with UC and AS.
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There are some similarities with the
study by Kwon et al. (7). We did like-
wise a systematic evaluation of a large
cohort of patients with TAK from a
single centre. Different from what was
done in their study, we included in the
questionnaire, BS and its stigmata, di-
verse autoimmune conditions and other
miscellaneous inflammatory diseases.
Our study is also important in that it
shows similar trends in disease asso-
ciations in a totally different ethnicity.
There are several limitations in the pre-
sent study. First and the most important
of all is that all patients were followed
up in a tertiary rheumatology centre.
The increased frequency of disease as-
sociations could be due to in fact be-
cause people are more likely to be hos-
pitalised or registered in a clinic if they
have more than one disease. Second,
because of the absence of a diseased
control group, it is unclear whether the
prevalence of specific individual clini-
cal features of other inflammatory dis-
eases is actually higher in patients with
TAK than in those without. Our find-
ing of more or less similar frequency
of specific individual clinical features
other than aortitis, among our TAK
patients with no associated inflamma-
tory disease provides some evidence
against this bias. Finally, it is difficult
to determine the chronological assess-
ment of the relationship between TAK
and other inflammatory diseases since
TAK symptoms are generally nonspe-
cific and the presence of asymptomatic
periods during vascular inflammation
may further delay the diagnosis.

In conclusion, this survey provides new
information on the association of TAK
and other inflammatory diseases all
followed in a single center by the same
observers. IBD, AS and BS seem to be
associated with TAK in about 1/5th of
the cohort. Individual clinical features
that can be ascribed to these diseases
are found in another ~ 40%. On the
other hand, association with an autoim-
mune condition or diseases seems to be
rare. Our findings suggest a clear trend
towards association with MHC-1 asso-
ciated diseases. The high prevalence of
inflammatory dorsal back pain without
lower back pain is another issue that
needs further scrutiny.
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