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Background/aim: This study aimed to evaluate the demographic, clinical, angiographic and prognostic characteristics of Takayasu
arteritis (TA) in Iran.

Materials and methods: A total of 75 patients with TA based on the American College of Rheumatology 1990 criteria for TA
classification referred to the Rheumatology Centres, were followed-up from 1989 to 2019. Demographic, clinical, angiographic and
prognostic characteristics were collected at baseline and last visit.

Results: The mean age was 31.9 + 9.8 years at the disease onset. Female to male ratio was 14. The median latency in diagnosis was 24
months. Pulse discrepancy in the arms, blood pressure discrepancy in the arms, limb claudication, hypertension and constitutional
symptoms were the most common clinical features. The most common angiographic type at the time of diagnosis was Type I (42.7%).
The most frequent arterial lesion was stenosis (89.4%). Subclavian, carotid and aortic arteries were the most commonly involved arteries.
New lesions developed in 28.6% of patients during the 5.25-year follow-up. Vasculitis-induced chronic damage was observed in all
patients. Disease activity decreased and vascular damage remained stable throughout the follow-up period.

Conclusions: The clinical features and angiographic type of TA in Iran are different from most Asian countries. Differences in
angiographic and clinical features may lead to delayed diagnosis. The issue of delay in diagnosis should create awareness among health
care providers that TA is not a very rare disease in Iranians and failure to pay attention to warning symptoms may delay the diagnosis.

Key words: Takayasu arteritis, Birmingham Vasculitis Activity Score (BVAS), Indian Takayasu Clinical Activity Score (ITAS), Vasculitis
Damage Index (VDI), outcome, remission, Iran.

1. Introduction [1]. Constitutional symptoms including fever, malaise,

Takayasu arteritis (TA) is a chronic vasculitis of unknown
aetiology that affects the large and medium sized arteries,
especially the aorta and its major branches. Inflammation
of the arterial wall leads to thickening of the wall, stenosis,
obstruction and aneurysm of the arteries [1]. These changes
are responsible for the clinical manifestations of TA such
as reduced blood pressure (BP) in the limbs, claudication,
decreased arterial pulses, bruits over arteries, ischemic
ulcerations and light-headedness [1]. Acute events like
visual loss, myocardial infarction (MI), stroke or transient
ischemic attacks (TIA) are other presentations of the disease

fatigue, and weight loss are nonspecific findings of TA [1].

TA occurs throughout the world and may have a
varying clinical spectrum in different populations [2].
Although TA is a disease of young people that starts most
commonly at the ages of 20-30, its maximum prevalence
in Sweden and Italy is at 41 [2]. The ratio of women to
men is 12:1 in Turkey and 9:1 in Japan, while in India it
is 1:1 [2]. Considering the little information about TA in
Iran, this multicentre study has been conducted on the
demographic, clinical, angiographic and prognosis of TA
in Iranians.
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2. Materials and methods

2.1. Study group

Inthiscross-sectionalmulticentrestudy, themedicalrecords
of 92 patients with TA were reviewed, retrospectively.
These patients were treated at the following rheumatology
centres: Connective Tissue Diseases Research Centre of the
Tabriz University of Medical Sciences, the rheumatology
clinic in the Isfahan University of Medical Sciences, the
rheumatology clinic in the Urmia University of Medical
Sciences and the rheumatology clinic in the Army Hospital
of Tehran. Rheumatology centres with at least 3 patients
with TA were included. After excluding repeated records
and patients with incomplete data, 75 patients with clinical
and angiographic findings compatible with the TA met the
American College of Rheumatology 1990 criteria for TA

classification and complete assessment of the arterial tree
in the neck, thorax, abdomen and limbs with one of the
angiographic methods including computed tomography
(CT) angiography, magnetic resonance (MR) angiography
or conventional angiography were recruited in the study
(Tables 1 and 2) [3]. In patients older than 50, the presence
of giant cell arteritis and

polymyalgia rheumatica were excluded. Informed
consents were taken from the participants in the study
and the study protocol was approved by the local ethics
committees.
2.2. Data collection
A detailed questionnaire containing demographic
characteristics: age at the onset of the disease; duration of
symptoms before diagnosis; duration of follow-up; clinical

Table 1. Demographic characteristics of participants (N = 75).

Parameters

Number

Age at disease onset (years)

31.9 + 9.8 (min: 12, max: 66)

Time to diagnosis (years)

4.28 (median 2, min: 0.1, max: 32)

Disease duration (years)

8.58 (median 6.25, min: 0.4, max: 32)

Follow-up duration (years)

5.25 (median 6, min: 0.5, max: 30)

Female: Male 14:1

Family history of TA or other rheumatic diseases 0

ACR classification criteria
Age at disease onset <40 62 (82.7)
Claudication of the extremities (%) 43 (57.3)
BP discrepancy in the upper extremities (%) 53 (70.7)
Decreased pulsation of one or both brachial arteries (%) 58 (77.3)
Bruit over subclavian artery or aorta (%) 41 (54.7)
Angiographic abnormalities (%) 75 (100)

TA, Takayasu arteritis; ACR, American College of Rheumatology; BP, blood pressure.

Table 2. Angiographic classification of TA patients at the time of diagnosis and its associations with demographic characteristics and

outcome of disease (n = 75).

Angiographic Age P- Sex | P- Delay .| P- VDIat P- ITAS P- Remission | P-
o Number . . | diagnosis . | the end of . |at the . .

classification (years) | value” | (F:M) | value value value™ | . .| value’ | rate value

(years) follow up diagnosis

Type I (%) 32(42.7) | 34.59 31:1 3.49 2.1 55 23(71.9)

Type ITa (%) |15 (20.0) (27.44 15:0 4 3 5.77 11(73.3)

Type IIb (%) |3 (4.0) 32.67 3:0 10 4 2 2(66.7)

Type 111 (%) |0 (0) i 0.05 |- 0.278 |- 0.740 | - 0.436 | 0.178 | 0.668

Type IV (%) |3(4.0) [255 12 2 2.1 52 2 (66.7)

Type V(%) |22 (29.3) |30.42 202 5.17 2.8 4.1 16 (72.7)

"P values were calculated for angiographic type I versus other types.

TA, Takayasu’s arteritis; F, female; M, male; VDI, vasculitis damage index; ITAS, Indian Takayasu Activity Score.
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manifestations of the disease; disease activity in the first visit
and at the end of follow-up; laboratory findings including
blood count, kidney function tests, liver function tests,
erythrocyte sedimentation rate (ESR), C-reactive protein
(CRP); imaging findings including CT angiography, MR
angiography or conventional angiography; the pattern
of vascular involvement; treatment modalities including
medications and revascularization procedures; morbidity
and mortality were applied. Data were collected at the
baseline and last visit.

2.3. Anatomic classification

TA was classified into 6 groups using the Hata’s
angiographic classification [4] as the following: Types I,
IIa, IIb, I11, IV, and V. The patterns of vascular involvement
were assessed by angiography, including occlusion (a total
occlusion of the lumen), stenosis (a narrowing of more
than 70% in the lumen) and aneurysm.

2.4. Pulmonary artery hypertension (PAH)

We used transthoracic echocardiography for the
assessment of pulmonary artery (PA) pressure. PAH was
defined as PA systolic pressure higher than 30 mmHg.

2.5. Assessment of disease activity and course

Disease activity was measured using national institutes of
health (NIH) criteria for active disease [5], Birmingham
Vasculitis Activity Score (BVAS) version 3 [6] and Indian
Takayasu Clinical Activity Score (ITAS) [7]. Patients
were categorized according to the disease activity in the
last 6 months of the follow-up: active disease, disease in
remission, or death. We defined active disease using NIH
criteria. Sustained remission was applied to cases that
had NIH criteria for at least 6 months. Vasculitis Damage
Index (VDI) at the time of diagnosis and last visit were
used for quantifying damage [8,9].

2.6. Statistical analysis

For statistical analysis, we used SPSS 16 software (SPSS Inc.,
Chicago, IL, USA). Categorical variables were expressed
as number and percentage. Continuous variables were
reported as mean + SD and for out of range data by median.
Continuous variables were compared using parametric
test (independent sample t-test) and/or nonparametric test
(Mann-Whitney U test). Chi-squared test was used for
the comparison of categorical variables. Factors correlated
with delay in diagnosis of TA or remission were subjected
to univariate regression analysis and were expressed as
odds ratio (OR) and 95% confidence interval (95% CI).
All factors with P-values less than 0.20 were assessed using
multivariate regression analysis. P-values of < 0.05 were
considered statistically significant.

3. Results

3.1. Demographic, clinical and laboratory characteristics
The study included 75 patients with TA followed between
1989 and 2019. Demographic characteristics of patients

are summarized in Table 1. Mean duration of follow-up
was 5.25 (min: 0.5, max: 30) years. Female to male ratio
was 14. The onset of the disease in 13 (17.3%) patients was
after 40 years of age. The median latency in diagnosis was
24 months. Using regression analysis, we were not able
to identify variables as predictors of latency in diagnosis
(Table 3). The clinical features of the studied patients are
shown in Figure 1. Pulse discrepancy in the arms, BP
discrepancy in the arms, limb claudication, hypertension
and constitutional symptoms were the most common
features. Laboratory findings are evident in Figure 2. In
54 (72%) patients at least one of the laboratory tests (ESR,
CRP, and CBC) was abnormal.

3.2. Angiographic findings

CT angiography was performed in 73 (97.3%) patients. In
2 patients, MR angiography was performed for imaging.
Patients were classified according to the angiographic
findings at the time of diagnosis (Table 2). Type I was the
most common type. No case of Type III was observed.
Arterial stenosis was the most frequent arterial lesion
(89.4%). Dilatation or aneurysm (11.1%) and finally
occlusion (7.2%) were less frequent. Patients with Type
I were significantly older than the patients in other
types (Table 2). No significant association was observed
between other demographic characteristics, the outcome
and angiographic types of the disease (Table 2). The
distribution of arterial involvement is shown in Table 4.
Subclavian and carotid arteries and aortic arc were the
most commonly involved arteries. During the follow-up
imaging, studies were repeated in 28 patients. New lesions
developed in 8 patients (28.6%).

3.3. Disease activity, treatment and outcome
Disease was active in 62 (82.7%) patients at the time of
diagnosis. Treatment with prednisolone was started in 66
(88%) patients. In 47 (62.7%) patients at least one disease
modifying antirheumatic drug (DMARD) was added
to the treatment regime (Table 5). During the follow-up
period disease activity (ITAS and BVAS) decreased, and
vascular damage remained stable (Table 5). In 54 (72%)
patients the disease was in sustained remission at the end of
the follow-up. Apart from the age of the patients at disease
presentation, less latency in diagnosis and higher ITAS
at the baseline, no significant differences were observed
between TA patients with disease in remission and active
disease (Table 6). However, using regression analysis,
we were not able to identify variables as predictors of
remission in TA patients (Table 7). Five pregnancies were
recorded during the follow-up period, all of which lead to
live new-borns. Disease activity decreased in 2 patients,
however no change happened in 3 patients.

Fourteen patients (18.7%) experienced a total of
16 (21.3%) vascular interventions. A percutaneous
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Table 3. Factors associated with delay of >2 years in diagnosis of TA.

Univariate analysis Multivariate analysis
Parameters
OR (95% CI) P-value OR (95% CI) P-value
Age at the diagnosis of TA > 30 0.26 (0.08-0.86) 0.028 0.34 (0.09-1.23) 0.100
Female sex 2.28 (0.22-13.74) |0.489
Clinical manifestations
Constitutional symptoms, myalgia, arthralgia, arthritis 1.47 (0.43-4.99) 0.557
Upper limb claudication or BP discrepancy or pulse discrepancy 0.72 (0.17-3.10) 0.659
Bruit over subclavian artery 1.07 (0.33-3.48) 0.908
Bruit over carotid artery 3.27(0.95-11.24) | 0.060 2.31 (0.59-9.12) 0.232
CNS symptoms 2.23(0.67-7.40)  [0.192 1.25(0.32-4.91)  |0.753
Hypertension 2.03 (0.64-6.49) 0.232
PAH 1.05 (0.14-8.13) 0.965
Chest pain, MI and dyspnoea 2.13 (0.58-7.85) 0.254
High ESR or CRP 0.95 (0.28-3.24) 0.938
Angiographic type 1 versus others 0.68 (0.23-1.99) 0.481
Angiographic type 5 versus others 0.85(0.63-1.15) 0.292

TA, Takayasu arteritis; OR, odds ratio, CI, confidence interval; BP, blood pressure; CNS, central nervous system; PAH, pulmonary artery
hypertension; MI, myocardial infarction; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein.
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Figure 1. Clinical findings of participants at diagnosis (N = 75). GI, gastrointestinal
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Figure 2. Laboratory findings of participants at diagnosis (N = 75). ESR, erythrocyte
sedimentation rate; CRP, C-reactive protein.

Table 4. Anatomical distribution and pattern of arterial lesions at the time

of diagnosis (N = 75).

Anatomical distribution Any lesion Stenosis Obstruction Aneurysm
Subclavian artery (%) 63 (84.0) 2 (82.5) 10 (15.9) 4(6.3)
Carotid artery (%) 36 (48.0) 3(91.7) 1(2.8) 4(11.1)
Aortic arc (%) 26 (34.7) 22 (84.6) 0 5(19.2)
Renal artery (%) 17 (22.7) 6 (94.1) 1(5.9) 0
Abdominal aorta (%) 12 (16.0) 1(91.7) 1(8.3) 1(8.3)
Brachial artery (%) 10 (13.3) 10 (100) 0 1(1.4
Thoracic aorta (%) 8(10.7) 6 (75.0) 0 4 (50)
Vertebral artery (%) 10 (13.3) 9 (10.0) 1(1.0) 0
Pulmonary artery (%) 6 (8.0) 6 (100) 0 2 (25)
Axillary artery (%) 5(6.7) 5(100) 1(20.0) 0
Ascending aorta (%) 5(6.7) 1(25.0) 0 4(75.0)
Mesenteric artery (%) 5(6.7) 5(100) 0 0
Celiac artery (%) 4(5.3) 4 (100) 0 0

Tliac artery (%) 4(5.3) 4 (100) 0 0
Cerebral artery (%) 4(5.3) 4 (100) 0 0
Coronary artery (%) 1(1.3) 1(100) 1 (100) 0

transluminal angioplasty in 8 (10.7%), aortic valve
replacement in 6 (8%), and bypass in 2 (26.7%) of these
patients were performed. The indications for vascular
interventions were aortic insufficiency (10.7%), renal
vascular hypertension (5.3%), limb claudication (2.7%),
cerebral ischemia (1.3%), and abdominal ischemia (1.3%).

At the 5.25-year follow-up, stroke in 8 (10.7%), PAH in
7 (9.3%), congestive heart failure (CHF) in 6 (8%), renal
failure in 4 (5.3%), MI in 1 (0.8%), and deaths in 4 (5.3%)
patients occurred (Figure 1). The causes of death were
CHEF (2.7%), stroke (1.3%) and septic shock (1.3%). The

calculated 5-year and 10-year survival rates were 94.9%
and 89.9%, respectively, in this cohort.

4. Discussion

Inthisstudy, we presented demographic, clinicaland imaging
features, disease activity and outcomes of 75 Iranian patients
with TA. Clinical manifestations, angiographic findings and
outcomes in patients with TA vary in different geographic
regions. We compared demographic characteristics, clinical
features and outcomes of patients in our study with studies
from other countries (Table 8) [4,10-22].
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Table 5. Therapies and outcomes of TA patients (N = 75).

Parameters Number
Medications
Prednisolone (%) 66 (88)
Methotrexate (%) 36 (48)
Azathioprine (%) 16 (21.3)
Cyclosporine (%) 2(2.7)
Cyclophosphamide (%) 5(6.7)
Mycophenolate mofetil (%) 5(6.7)
Biologics (%) 9(12)
DMARDs number
0 (%) 28 (37.3)
1 (%) 37 (49.3)
2 (%) 8(10.7)
>3 (%) 2(2.6)
Prednisolone dose at the baseline (mg/d) 3426 +17.9
Prednisolone dose at the end of follow-up (mg/d) 11.1+4.8

ITAS at the baseline 5.3 (median = 5.1, min = 0, max = 15)
ITAS at the end of follow-up 1.5 (median = 1, min = 0, max = 5)
BVAS at the baseline 3.8 (median = 3, min = 0, max = 12)
BVAS at the end of follow-up 2.1 (median 3, min = 0, max = 4)
VDI at the baseline 2.5 (median 2, min = 1, max = 4)

VDI at the end of follow-up

2.6 (median 2.5, min = 1, max = 4)

Disease course at the end of follow-up

In remission (%) 54 (72.0)

Active (%) 17 (22.7)

Death (%) 4 (5.3)
Open surgery (%) 8 (10.7)
Angioplasty (%) 8 (10.7)
Morbidity (%) 41 (55.4)
Job loss (%) 7 (9.5)

TA, Takayasu’s arteritis; DMARDs, disease-modifying antirheumatic drugs; BVAS, Birmingham
Vasculitis Activity Score; ITAS, Indian Takayasu Activity Score; VDI, vasculitis damage index.

4.1. Demographic characteristics
In studied patients, the mean age at onset of TA was 32
years, similar to the age of the onset in Asia, Europe, and
North and South America (Table 8). Female predominance
was highest in our patients after Japan (Table 8). TA was
introduced as a disease present in patients below 40. This
study showed that TA in 17% of Iranian patients started
after the age 40, whilst this figure was 14% in Turkish,
17.5% in Italian, 26% in Norwegian, and 32.0% in French
patients [11,14,16,18,19].

There was a 51-months delay between disease
presentation and diagnosis of TA in Iran. The interval from
the initial symptoms of TA until the time of the diagnosis

718

in other series was 14-91 months (Table 8). None of the
demographic, clinical and laboratory parameters were
predictors of delay in diagnosis in the studied patients. In
a report by Karageorgaki et al., delay in diagnosis of TA
was 24 months and fatigue at the time of diagnosis was
associated with an increased risk for delay in diagnosis.
Vanoli et al. reported the age < 15 years and an ESR < 30
at disease onset as risk factors associated with a diagnosis
delay > 2 years [16].

4.2. Angiographic findings

The most common angiographic type in the studied
patients was Type I, whereas in countries with high
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Table 6. Comparison of demographic data, clinical characteristics, angiographic classification, and treatment
regimen between TA patients with disease in remission and active disease.

Parameters ;FI\? inSile)mission Active TA (N =21) P-value
Age at disease presentation (years) 26.3+9.2 32.9+10.7 0.042
Female (%) 48 (88.9) 18 (85.7) 0.640
Delay in diagnosis (years) 4.3 (median = 2) 1.8 (median = 1.7) 0.035
ESR (mm/h) 51.2 (median = 50) 49.4 (median = 37) 0.347
Angiographic type 1 versus others 26 (48.2) 6 (28.6) 0.459
Angiographic type 5 versus others 17 (31.5) 5(23.8) 0.765
Prednisolone dose at the cohort entry (mg/d) 36.7 (median = 30) 34.1 (median = 30) 0.786
Treatment with DMARDs (%) 32 (59.3) 12 (57.1) 0.713
ITAS at the baseline 5.1 (median = 5) 5 (median = 5.5) 0.651
BVAS at the baseline 1.7 (median = 1) 5 (median = 4) 0.026
Surgery or intervention (%) 10 (18.5) 3(14.3) 0.597

TA, Takayasu arteritis; DMARDs, disease-modifying antirheumatic drugs; BVAS, Birmingham Vasculitis

Activity Score; ITAS, Indian Takayasu Activity Score.

Table 7. Factors associated with remission in TA.

Parameters Univariate analysis Multivariate analysis
OR (95% CI) P-value OR (95% CI) P-value

Age at the diagnosis of TA > 30 2.08 (0.49-8.87) 0.124 5.79 (0.68-0.87) 0.204
Female sex 0.88 (0.21-7.43) 0.915

Delay in diagnosis >2 years 2.73 (0.87-9.05) 0.091 1.84 (0.53-10.21) |0.165
Angiographic type 1 versus others 1.44 (0.35-5.95) 0.613

Angiographic type 5 versus others 1.11 (0.98-1.47) 0.160 1.01 (0.98-1.09) 0.191
Severe activity according NTH criteria at the entry of cohort | 0.47 (0.19-1.13) 0.092 0.34 (0.06-1.19) 0.067
Prednisolone dose at the entry of cohort > 30 mg/d 0.71 (0.18-2.73) 0.613

Treatment with DMARDs 0.86 (0.20-3.64) 0.834

TA, Takayasu arteritis; OR, odds ratio, CI, confidence interval; NIH, National Institute of Health; DMARDs, disease-modifying

antirheumatic drugs.

prevalence of TA (Japan, India and China) and in most
European countries and USA, the most common type was
V (Table 8). The distribution of the vascular stenosis in
our study is consistent with those in other studies, which
means that the most commonly involved arteries are
subclavian and carotid.

4.3. Treatment and outcome

Glucocorticoids (GCs) are the mainstay of TA treatment.
However, in 63% of our patients DMARDs were used in
order to get remission or decreasing GC dose. The figure
varies from 4%-98% in different countries (Table 8).
Although remission occurred in the majority of TA patients,

52% of them experienced at least one of the morbidities of
the disease and more than 20% of the patients underwent
interventional or surgical procedures. During 5.2 years
of follow-up, disease stayed in remission in 72% of the
patients. In our study, the survival rate was 90%, 10 years
after the diagnosis. Studies from other countries reported
a rate ranged from 46%-94% for remission and 73%-98%
for 10-year survival (Table 8).

In our study, younger age of patients at disease
presentation and more diagnosis delay were associated
with sustained remission. The association between
diagnosis delay and remission rate may be related to a
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milder nature of the disease compared to the patients who
were diagnosed with more delay. In Schmidt et al. study
no association was found between sex, ESR, CRP level, or
angiographic classification with risk of relapse or remission
[20]. Older age at diagnosis was associated with an
increased likelihood of sustained remission (hazard ratio of
1.89 per 10-year increase in age) [20]. We did not find any
association between angiographic type and remission rate.
However, in Goel et al. study, low CRP and angiographic
type 4 were associated with a low remission rate in TA [13].

Our study had some important limitations: 1)
retrospective design of the study; ii) heterogeneous
treatment regimens and the treatment durations present
a risk of bias when evaluating the effects of the therapy
on progression of vascular lesions; iii) existing serious
complications before starting treatment in almost all the
patients.

In conclusion, this multicentre study provides novel
data on the demographic and clinical characteristics,
angiographic findings, treatment and outcome of TA in
Iran. The clinical features and angiographic type of TA in
Iran are different from most Asian countries and similar

References

1. Seyahi E. Takayasu arteritis: an update. Current Opinion
in Rheumatology 2017; 29 (1): 51-56. doi: 10.1097/
BOR.0000000000000343

2. Onen E Akkoc N. Epidemiology of Takayasu arteritis. La
Presse Médicale 2017; 46 (7-8 Pt 2): 197-203. doi: 10.1016/j.
lpm.2017.05.034

3. Arend WP, Michel BA, Bloch DA, Hunder GG, Calabrese LH et
al. The American College of Rheumatology 1990 criteria for the
classification of Takayasu arteritis. Arthritis and Rheumatism
1990; 33 (8): 1129-1134. doi: 10.1002/art.1780330811

4, Hata A, Noda M, Moriwaki R, Numano F Angiographic
findings of Takayasu arteritis: new classification. International
Journal of Cardiology 1996; 54 (Suppl): 155-163. doi: 10.1016/
$0167-5273(96)02813-6

5. Kerr GS, Hallahan CW, Giordano J, Leavitt RY, Fauci AS et al.
Takayasu arteritis. Annals of Internal Medicine 1994; 120 (11):
919-929. doi: 10.7326/0003-4819-120-11-199406010-00004

6. Mukhtyar C, Lee R, Brown D, Carruthers D, Dasgupta B et
al. Modification and validation of the Birmingham Vasculitis
Activity Score (version 3). Annals of the Rheumatic Disease
2009; 68 (12): 1827-1832. doi: 10.1136/ard.2008.101279

7. Misra R, Danda D, Rajappa SM, Ghosh A, Gupta R et al.
Development and initial validation of the Indian Takayasu
Clinical ~ Activity ~ Score  (ITAS2010). Rheumatology
(Oxford, England)) 2013; 52 (10): 1795-1801. doi: 10.1093/
rheumatology/ket128

722

to the North European countries. Angiographic Type 1 is
the most common type in Iranians. The delay in diagnosis
is high in Iran. Differences in angiographic and clinical
features may lead to delayed diagnosis. The issue of delay
in diagnosis should create awareness among health care
providers that TA is not a very rare disease in Iranians and
failure to pay attention to warning symptoms may delay
the diagnosis. Earlier diagnosis and treatment of TA may
improve prognosis of this disease.

Conflict of interest
The authors declare that they have no conflicts of interest.

Acknowledgement
We thank all the patients for their participation in this
research.

Informed Consent

The study protocol was approved by the Ethics Committee
of Tabriz University of Medical Sciences (Ethic code
5/D/486340). Written informed consent was obtained from
all participants.

8.  Exley AR, Bacon PA, Lugmani RA, Kitas GD, Gordon C et al.
Development and initial validation of the Vasculitis Damage
Index for the standardized clinical assessment of damage in the
systemic vasculitides. Arthritis and Rheumatism 1997; 40 (2):
371-380. doi: 10.1002/art.1780400222

9. Flossmann O, Bacon P, de Groot K, Jayne D, Rasmussen N,
et al. Development of comprehensive disease assessment in
systemic vasculitis. Annals of the Rheumatic Diseases 2007; 66
(3): 283-292. doi: 10.1136/ard.2005.051078

10. Park MC, Lee SW, Park YB, Chung NS. Clinical characteristics
and outcomes of Takayasu’s arteritis: analysis of 108
patients using standardized criteria for diagnosis, activity
assessment, and angiographic classification. Scandinavian
Journal of Rheumatology 2005; 34 (4): 284-292. doi:
10.1080/03009740510026526

11. YangL, Zhang H, Jiang X, Zou Y, Qin E, Song L, et al. Clinical
Manifestations and Long-term Outcome for Patients with
Takayasu Arteritis in China. The Journal of Rheumatology
2014; 41 (12): 2439-2446. doi: https://doi.org/10.3899/
jrheum.140664

12.  Jing Li, Fei Sun, Zhe Chen, Yang Y, Zhao J et al. The clinical
characteristics of Chinese Takayasu’s arteritis patients: a
retrospective study of 411 patients over 24 years. Arthritis
Research & Therapy 2017; 19 (1): 107. doi: 10.1186/s13075-
017-1307-z



13.

14.

15.

16.

17.

MALEK MAHDAV et al. / Turk ] Med Sci

Goel R, Danda D, Joseph G, Ravindran R, Kumar S et al.
Long-term outcome of 251 patients with Takayasu arteritis
on combination immunosuppressant therapy: single centre
experience from a large tertiary care teaching hospital in
southern India. Seminars in Arthritis and Rheumatism 2018;
47 (5): 718-726. doi: 10.1016/j.semarthrit.2017.09.014

Bicakcigil M, Aksu K, Kamali S, Ozbalkan Z, Ates A et al.
Takayasu’s arteritis in Turkey - clinical and angiographic
features of 248 patients. Clin and Experimental Rheumatology
2009; 27 (1 Suppl 52): 59-64.

Karageorgaki ZT, Bertsias GK, Mavragani CP, Kritikos
HD, Spyropoulou-Vlachou M et al. Takayasu arteritis:
epidemiological, clinical, and immunogenetic features in
Greece. Clin and Experimental Rheumatology 2009; 27 (1
Suppl 52): 33-39

Vanoli M, Daina E, Salvarani C, Sabbadini MG, Rossi C, et al.
Takayasu’s arteritis: a Study of 104 Italian patients. Arthritis and
Rheumatism 2005; 53 (1): 100-107. doi: ~ 10.1002/art.20922

Petrovic-Rackov L, Pejnovic N, Jevtic M, Damjanov N.
Longitudinal study of 16 patients with Takayasu’s arteritis:
clinical features and therapeutic management. Clinical
Rheumatology 2009; 28 (2): 179-185. doi: 10.1007/s10067-008-
1009-7

18.

19.

20.

21.

22.

Gudbrandsson B, Molberg @, Garen T, Palm @. Prevalence,
incidence and disease characteristics of Takayasu arteritis differ
by ethnic background; data from a large, population-based
cohort resident in Southern Norway. Arthritis Care & Research
(Hoboken) 2017; 69 (2): 278-285. doi: 10.1002/acr.22931

Arnaud L, Haroche J, Limal N, Toledano D, Gambotti L et
al. Takayasu arteritis in France: a single-center retrospective
study of 82 cases comparing white, North African, and
black patients. Medicine 2010; 89 (1): 1-17. doi: 10.1097/
MD.0b013e3181cba0a3

Schmidt J, Kermani TA, Bacani AK, Crowson CS, Cooper LT
et al. Diagnostic features, treatment, and outcomes of Takayasu
arteritis in a US cohort of 126 patients. Mayo Clinic Proceedings
2013; 88 (8): 822-830. doi: 10.1016/j.mayocp.2013.04.025

Soto ME, Espinola N, Flores-Suarez LE, Reyes PA. Takayasu
arteritis: clinical features in 110 Mexican Mestizo patients and
cardiovascular impact on survival and prognosis. Clinical and
Experimental Rheumatology 2008; 26 (3 Suppl 49): 9-15.

Sato EI, Hatta FS, Levy-Neto M, Fernandes S. Demographic,
clinical, and angiographic data of patients with Takayasu
arteritis in Brazil. International Journal of Cardiology 1998; 66
(Suppl 1): 67-70. doi: 10.1016/s0167-5273(98)00152-1

723



