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Abstract
Objective
This study included patients diagnosed with Takayasu’s arteritis (TAK) according to the 2022 American College of
Rheumatology/European Alliance of Associations for Rheumatology classification criteria for TAK and compared the
frequencies of items satisfied in the 2022 criteria between patients with young-onset TAK (YOTAK) and those with
late-onset TAK (LOTAK).

Methods
The medical records of 138 patients with TAK were retrospectively reviewed. YOTAK was arbitrarily defined as TAK
diagnosed at 2040 years of age, whereas LOTAK was defined as TAK classified at 41-60 years of age. The analyses
were conducted by assessing and comparing the frequencies of items that fulfilled the 2022 criteria for TAK.

Results
The median age of the 138 patients diagnosed with TAK was 45.0 years, and 89.1% of the patients were female.
Of the 138 patients, 47 and 91 were allocated to the YOTAK and LOTAK groups. Patients with LOTAK exhibited
significantly higher frequencies of the items of vascular bruit (85.7% vs. 70.2%, OR 2.55 (95% CI 1.08-6.00), p=0.030),
reduced pulse in upper extremities (73.6% vs.42.6%, OR 3.77 (95% CI 1.79-7.92), p<0.001), and systolic blood
pressure difference in arms (96.7% vs. 87.2%, OR 4.29 (95% CI 1.02-18.02), p=0.033) than those with YOTAK.
Conversely, the involvement of the ascending aorta was significantly more frequently found in patients with
YOTAK than those with LOTAK (19.1% vs. 7.7%, OR 0.35 (95% CI 0.12-0.99), p=0.046).

Conclusion
Results of this study revealed that patients with LOTAK exhibited higher frequencies of vascular bruit, reduced
brachial arterial pulse, and systolic blood pressure differences in arms, but a lower frequency of ascending aorta
involvement than those with YOTAK.
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Introduction

According to the revised Chapel Hill
Consensus Conference nomenclature
of systemic vasculitides proposed in
2012, Takayasu’s arteritis (TAK) is a
granulomatous large-vessel vasculi-
tis that primarily affects the aorta and
its major branches (1, 2). TAK mainly
occurs in females <50 years of age,
which is known to be a critical clinical
feature that distinguishes it from giant
cell arteritis (GCA), another type of
large-vessel vasculitis (3, 4). The clas-
sification criteria for TAK proposed by
the American College of Rheumatol-
ogy (ACR) in 1990 (‘the 1990 crite-
ria’) defined age <40 years as one of
the five items, and TAK can be clas-
sified when =3 items are fulfilled (3).
Meanwhile, the classification criteria
recently proposed by the ACR and the
European Alliance of Associations for
Rheumatology (EULAR) in 2022 (“the
2022 criteria”) proposed age <60 years
as an absolute requirement along with
evidence of vasculitis on imaging (5).
However, the 2022 criteria for GCA
still determined age =50 years, which
is consistent with the 1990 criteria for
GCA, as an absolute requirement (6).
Given that the two classification criteria
for TAK suggest different age cut-offs
for TAK diagnosis, it can be reasonably
inferred that there must be subtle yet
substantial differences in clinical fea-
tures between patients diagnosed with
TAK at =40 years of age (young-onset
TAK (YOTAK)), and those diagnosed
with TAK at 41-60 years of age (late-
onset TAK (LOTAK)) (7, 8). Accord-
ingly, this study included patients clas-
sified as having TAK according to the
2022 criteria for TAK and compared
the frequencies of items satisfied in
the 2022 criteria between patients with
YOTAK and those with LOTAK (5).

Patients and methods

Patients

The medical records of 138 patients di-
agnosed with TAK between 2000 and
2022 were retrospectively reviewed.
Data were collected and analysed in
2024. The inclusion criteria were as
follows: 1) patients who had been diag-
nosed with TAK according to the 1990
criteria before 2023 and who were re-

classified as having TAK according to
the 2022 criteria -in 2023, and those
who were diagnosed with TAK accord-
ing to the 2022 criteria after 2023 (3,
5); ii) patients who were first diagnosed
with TAK in this tertiary university
hospital by vasculitis-specific rheuma-
tologists; iii) patients who were aged
between 20 and 60 years at the time of
diagnosis (5); iv) patients who had suf-
ficient medical records for collecting
clinical data at diagnosis; v) patients
who underwent at least one of the four
imaging modalities performed at TAK
diagnosis, as it was described in our
previous study (7); vi) patients who
had no concurrent serious medical con-
ditions mimicking TAK, including ma-
lignancies and severe infections, at di-
agnosis (5); vii) patients who were not
exposed to immunosuppressive drugs
for TAK treatment within 4 weeks be-
fore diagnosis.

Ethics statement

This study was approved by the Insti-
tutional Review Board (IRB) of Sever-
ance Hospital (Seoul, Korea, IRB No.
4-2022-1075) and was conducted in ac-
cordance with the Declaration of Hel-
sinki. Given the retrospective design
of the study and the use of anonymised
patient data, the requirement for writ-
ten informed consent was waived by
the IRB.

Clinical data at diagnosis

In this study, the analyses were con-
ducted by assessing and comparing
the frequencies of items satisfied in
the 2022 criteria for TAK. Absolute re-
quirements include i) age <60 years, and
ii) evidence of vasculitis on imaging.
Additional clinical criteria include 1)
female sex; ii) angina or ischaemic car-
diac pain; iii) arm or leg claudication;
iv) vascular bruit (abbreviated as bruit);
v) reduced pulse in upper extremities
(abbreviated as reduced pulse); vi) ca-
rotid artery abnormality; and vii) sys-
tolic blood pressure difference in arms
more than 20 mmHg (abbreviated as
systolic BP difference). Additional im-
aging criteria include i) number of af-
fected arteries (one, two, and three or
more), ii) symmetric involvement of
paired arteries, and iii) abdominal aorta

775



Comparison between YOTAK and LOTAK / J. W. Ha et al.

involvement with renal or mesenteric
involvement. A total score of =5 points
is required for classifying TAK (5).

Groups

In this study, YOTAK was arbitrarily
defined as TAK diagnosed at 20-40
years of age, whereas LOTAK was de-
fined as TAK classified at 41-60 years
of age. The reason for dividing patients
into two groups based on the age of 40
was due to the apparent gap in the age
criterion between the 1990 criteria and
the 2022 criteria.

Imaging modalities

Imaging modalities approved in this
study included the following methods:
conventional angiography, computed
tomography (CT) angiography, F-18
fluorodeoxyglucose-positron emission
tomography (FDG-PET), and magnetic
resonance (MR) angiography at diag-
nosis (7). Among some patients, only
one imaging method was used for TAK
diagnosis, whereas in others, several
imaging methods were employed. To
avoid duplication, the investigation
on the imaging modality for TAK di-
agnosis was conducted in the follow-
ing order: conventional angiography,
CT angiography, FDG-PET, and MR
angiography. When an imaging test
provided decisive information for the
classification of TAK, the next imag-
ing modality was not investigated. The
corresponding description was shown
in Supplementary Table S1. The radiol-
ogy reports were collected, reviewed,
and interpreted retrospectively.

Statistical analyses

All statistical analyses were performed
using SPSS version 26 (IBM Corpora-
tion, Armonk, NY, USA) for Windows
(Microsoft  Corporation, Redmond,
WA, USA). Continuous and categori-
cal variables were expressed as medi-
ans (interquartile ranges (IQR)), and
numbers (percentages). Significant
differences between two categorical
variables were analysed using the Chi-
square and Fisher’s exact tests. The
Mann-Whitney U test was used to com-
pare significant differences between
two continuous variables. The odds ra-
tio (OR) with 95% confidence interval
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Table I. Frequencies of the satisfied items of the 2022 ACR/EULAR classification criteria

for TAK (n=138).

At classification Score values
Absolute requirements
Age <60 years 138 (100)
Age (years) 45.0 (16.0)
Evidence of vasculitis on imaging 138 (100)
Additional clinical criteria
Female sex 1 123 (89.1)
Angina or ischaemic cardiac pain 2 14 (10.1)
Arm or leg claudication 2 40 (29.0)
Vascular bruit 2 111 (80.4)
Reduced pulse in upper extremities 2 87 (63.0)
Carotid artery abnormality 2 82 (594)
Systolic blood pressure difference in arms =20mmHg 1 129 (93.5)
Additional imaging criteria
Number of affected arteries (aorta or its primary branches)
One artery 1 28 (20.3)
Two arteries 2 48 (34.8)
Three or more arteries 3 62 (44.9)
Symmetric involvement of paired arteries 1 59 (42.8)
Abdominal aorta involvement with renal or mesenteric involvement 3 15 (10.9)
Total score 10.0 (11.0)
Patients with a total score =5 points (n (%)) 138 (100)

Values are expressed as number (percentage) or median (interquartile range).
ACR: the American College of Rheumatology; EULAR: the European Alliance of Associations for

Rheumatology; TAK: Takayasu’s arteritis.

(CI) comparing LOTAK (vs. YOTAK)
for fulfilling each criterion was esti-
mated using logistic regression analy-
sis. As a hypothesis-driven exploratory
study, multiplicity correction was not
applied. All p-values were tow-sided,
and a p-value <0.05 was considered to
be statistically significant.

Results

Frequencies of items satisfied in the
2022 ACR/EULAR classification
criteria for TAK

The median age of the 138 patients
with TAK was 45.0 years (Supplemen-
tary Fig. S1), and 89.1% of the patients
were female. In terms of absolute re-
quirements, all patients were <60 years
of age and exhibited evidence of vas-
culitis on imaging. Among additional
clinical criteria, the most frequently
satisfied item was systolic BP differ-
ence (93.5%), followed by female sex
(89.1%) and bruit (80.4%). In terms of
additional imaging criteria, 62 (44.9%)
patients exhibited three or more arter-
ies affected. Moreover, 59 (42.8%) and
15 (10.9%) patients presented with
symmetric involvement of paired arter-
ies and abdominal aorta involvement
with renal or mesenteric involvement,
respectively (Table I).

Comparison between patients

with YOTAK and those with LOTAK
Of the 138 patients, 47 and 91 were
allocated to the YOTAK and LOTAK
groups, respectively. Patients with
LOTAK exhibited significantly high-
er frequencies of the items of bruit
(85.7% vs. 70.2%, OR 2.55 (95% CI
1.08-6.00), p=0.030), reduced pulse
(73.6% vs. 42.6%, OR 3.77 (95% CI
1.79-7.92), p<0.001), and systolic
BP difference (96.7% vs. 87.2%, OR
429 (95% CI 1.02-18.02), p=0.033)
than those with YOTAK. Conversely,
patients with LOTAK tended to ex-
hibit a lower frequency of the item
of abdominal aorta involvement with
renal or mesenteric involvement than
those with YOTAK (7.7% vs. 17.0%,
p=0.095), although the difference was
not statistically significant. No signifi-
cant differences in the item of number
of affected arteries (aorta or its primary
branches) were observed between the
two groups (Table II).

Comparison of vascular sites

affected between patients with

YOTAK and those with LOTAK
Among vascular sites affected by
TAK, the involvement of the ascend-
ing aorta was significantly more fre-
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Table I1. Comparison of the frequency of the satisfied items of the 2022 criteria between patients with YOTAK and those with LOTAK.

At classification YOTAK LOTAK OR p-value
(n=47) (n=91) (95% CI)
Absolute requirements
Age <60 years 47 (100) 91 (100) 1.000
Age (years) 30.0 (11.0) 49.0 (10.0) <0.001
Evidence of vasculitis on imaging 47 (100) 91 (100) 1.000
Additional clinical criteria
Female sex 42 (89.4) 81 (89.0) 0.96 (0.31-3.00) 0.950
Angina or ischaemic cardiac pain 3 (64) 11 (12.1) 2.02 (0.53-7.61) 0.381
Arm or leg claudication 11 234) 29 (31.9) 1.53 (0.68-3.43) 0.299
Vascular bruit 33 (70.2) 78 (85.7) 2.55 (1.08-6.00) 0.030
Reduced pulse in upper extremities 20 (42.6) 67 (73.6) 3.77 (1.79-7.92) <0.001
Carotid artery abnormality 28 (59.6) 54 (59.3) 0.98 (0.48-2.03) 0.979
Systolic blood pressure difference in arms =20 mmHg 41 (87.2) 88 (96.7) 429 (1.02-18.02) 0.033
Additional imaging criteria
Number of affected arteries (aorta or its primary branches) 0.791
One artery 9 (19.1) 19 (20.9) 1.11 (0.46-2.70)
Two arteries 15 (31.9) 33 (36.3) 1.21 (0.58-2.56)
Three or more arteries 23 (48.9) 39 (42.9) 0.78 (0.39-1.59)
Symmetric involvement of paired arteries 24 (51.1) 35 (38.5) 0.60 (0.29-1.22) 0.156
Abdominal aorta involvement with renal or mesenteric involvement 8 (17.0) 7(1.7) 041 (0.14-1.20) 0.095
Values are expressed as number (percentage) or median (quartile).
TAK: Takayasu’s arteritis; YOTAK: young-onset TAK; LOTAK: late-onset TAK.
Table III. Comparison of vascular sites affected by TAK between patients with YOTAK and those with LOTAK.
At classification YOTAK LOTAK OR p-value
(n=47) (n=91) (95% CI)
Vascular sites affected (n, (%))
Ascending aorta 9 (19.1) 7 (1.7) 0.35 (0.12-0.99) 0.046
Aortic arch 16 (34.0) 32 (35.2) 1.05 (0.50-2.21) 0.896
Descending aorta 13 (27.7) 27 (29.7) 1.10 (0.51-2.41) 0.805
Right subclavian artery 17 (36.2) 27 (29.7) 0.74 (0.35-1.57) 0437
Right common carotid artery 16 (34.0) 35 (38.5) 1.21 (0.58-2.53) 0.610
Left common carotid artery 22 (46.8) 45 (49.5) 1.11 (0.55-2.25) 0.769
Left subclavian artery 27 (574) 43 (47.3) 0.66 (0.33-1.35) 0.256
Celiac trunk 0 (0) 3 (3.3) 55073006.12 (N/A) 0.551
Superior mesenteric artery 3 (64) 5 (55) 0.85 (0.20-3.73) 1.000
Inferior mesenteric artery 0 (0) 1 (1.1) 17949720.44 (N/A) 1.000
Renal arteries 9 (19.1) 15 (16.5) 0.83 (0.33-2.08) 0.695

Values are expressed as number (percentage).

TAK: Takayasu’s arteritis; YOTAK: young-onset TAK; LOTAK: late-onset TAK.

quently found in patients with YOTAK
than those with LOTAK (19.1% vs.
7.7%, OR 0.35 (95% CI 0.12-0.99),
p=0.046). No significant differences in
the remaining vascular sites affected
were observed between the two groups
(Table III).

Discussion

Compared to the 1990 criteria, the
2022 criteria for TAK include two
items of absolute entry requirements
and are divided into two categories of
additional clinical and imaging criteria.
A critically notable change between the
two criteria can be considered the im-
proved scoring system of the new crite-
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ria, which assigns differently weighted
points to each item and calculates a
total score. When a total score is more
than 5 points, TAK could be classified.
Another important difference between
the two criteria is the cut-off for TAK
onset age: age <40 years in the 1990
criteria and age <60 years in the 2022
criteria. Also, age =40 years is not
a mandatory provision as it is one of
the five items, but age <60 years is a
mandatory provision that must be ab-
solutely observed (3, 5, 7). Given this
gap between the two different cut-offs
for TAK onset age, this study divided
patients into the YOTAK and LOTAK
groups and compared the frequencies

of items satisfied in the 2022 criteria
between patients with YOTAK and
those with LOTAK. Results of this
study revealed that bruit, reduced bra-
chial arterial pulse, and systolic BP dif-
ference in arms were more frequently
found in patients with LOTAK than
those with YOTAK. Conversely, this
study revealed that patients with YO-
TAK were more vulnerable to ascend-
ing aorta involvement than those with
LOTAK.

The TAK-related clinical features of
LOTAK, which are one axis of the re-
sults of this study, are summarised as
bruit, decreased blood pressure in the
arms and systolic BP difference be-
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Table I'V. Comparison of LOTAK-predominant variables among the three groups.

At classification YOTAK First half Second half p-value
(n=47) of LOTAK of LOTAK
(n=52) (n=39)
Additional clinical criteria
Vascular bruit 33 (70.2) 46 (88.5) 32 (82.1) 0.070
Reduced pulse in upper extremities 20 (42.6) 43 (82.7) 24 (61.5) <0.001
Systolic blood pressure difference in arms =20mmHg 41 (87.2) 49 (94.2) 39 (100) 0.060

Values are expressed as number (percentage).

LOTAK: late-onset Takayasu’s arteritis; YOTAK: young-onset Takayasu’s arteritis.

tween the two arms. Based on these
results, the following theoretical infer-
ences were made. In terms of struc-
tural alterations, the first theoretical
inference is that patients with LOTAK
may have a higher frequency of TAK
involvement in common carotid arter-
ies, subclavian arteries, and descending
aorta with major branches in terms of
bruit. This is because, in real clinical
practice, the major arteries commonly
affected by TAK provoking bruit are
the common carotid arteries, subcla-
vian arteries, and descending aorta with
major branches (9, 10). However, the
frequencies of TAK involvement in
common carotid arteries, subclavian ar-
teries, and descending aorta with major
branches did not significantly differ be-
tween patients with YOTAK and those
with LOTAK (Table III). Therefore, we
tentatively conclude that the first theo-
retical inference may not be sufficiently
valid.

The second theoretical inference is
that patients with LOTAK may have a
higher incidence of the subclavian ar-
tery with/without axillary and brachial
artery involvement in terms of reduced
pulse and systolic BP difference in arms
(11). However, in Table III no signifi-
cant differences in TAK-involvement in
bilateral or unilateral subclavian arter-
ies between patients with YOTAK and
those with LOTAK were found. Addi-
tionally, even when each TAK-involve-
ment in unilateral left/right or bilateral
subclavian arteries was merged into
one subclavian artery involvement and
compared, no differences between pa-
tients with YOTAK and those with LO-
TAK were observed (63.8% vs. 58.2%,
p=0.525) at all. Therefore, we tentative-
ly conclude that the second theoretical
inference may not be sufficiently valid.
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Nonetheless, we believe that the possi-
bility of subclinical stenosis, which may
result in TAK-related clinical manifes-
tations but may not be easily detected
by imaging modalities, cannot be ruled
out (12), and thus, we insist that these
two theoretical inferences shall not be
totally considered invalid until further
studies clarify these issues.

On the other hand, the TAK-related im-
aging feature of YOTAK, which is one
axis of the results of this study, is sum-
marised as predominant TAK-involve-
ment in the ascending aorta. It can be
assumed that a certain contribution of
atherosclerosis to TAK-related imag-
ing features may be made in patients
with LOTAK, because the progression
of atherosclerosis generally begins af-
ter the age of 40 (13, 14). However, the
ascending aorta is unlikely to have a
haemodynamically significant overlap
with atherosclerosis. Therefore, we be-
lieve that this phenomenon can be con-
sidered a unique clinical feature of TAK
in patients with YOTAK. Returning to
atherosclerosis, given that atheroscle-
rosis generally begins after age 40 and
accelerates between ages 50 and 60, we
divided patients into three groups based
on age: 47 patients YOTAK (20-40
years), 52 patients with the first half of
LOTAK (41-50 years), and 39 patients
with the second half of LOTAK (51-60
years). And we compared the frequen-
cies of the following variables that were
more commonly observed in patients
with LOTAK among the three groups:
i) bruit, ii) reduced pulse, and iii) sys-
tolic BP difference. First, patients with
the first half of LOTAK exhibited the
highest frequency of reduced pulse in
arms among the three groups (p<0.001).
Furthermore, patients with the first half
of LOTAK tended to have higher in-

cidences of bruit (p=0.070) than those
with YOTAK and those with the second
half of LOTAK, despite no statistical
significance. Finally, although patients
with the second half of LOTAK showed
the highest systolic BP difference, no
significant differences were observed
between the first and second LOTAK
groups (Table IV). Therefore, because
patients with the first half of LOTAK
showed a higher frequency of TAK-re-
lated clinical features than patients with
the second half of LOTAK, we infer
that the progression of atherosclerosis
with age made no significant contribu-
tion to the results of this study (14).
Particularly, we focused on the discrep-
ancies between the frequencies of items
satisfied in the additional clinical crite-
ria of the 2022 criteria and the frequen-
cies of items satisfied in the distribution
of affected vessels in the results of the
comparative analysis between patients
with YOTAK and those with LOTAK.
In real clinical practice, the discrepancy
between the clinical signal (or sign) and
vascular abnormality may be observed
in not a few patients. We inferred the
reasons for these discrepancies as fol-
lows. In cases with clinical signs of
vascular stenosis but without substan-
tial vascular abnormalities on imaging
tests, haemodynamic alterations or de-
tection limits of imaging tests can be
considered. Conversely, in cases with
vascular stenosis on imaging tests but
without corresponding clinical signs,
subclinical stenosis may be considered.
Therefore, it is believed that the advan-
tage of the 2022 criteria is that they in-
clude both clinical and imaging criteria
(3, 5), which could reduce the effect of
such discrepancies and thus increase
the sensitivity of TAK diagnosis.

The strength of this study is that it
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demonstrated significant differences
in TAK-related clinical and imaging
features based on the 2022 criteria for
TAK between patients with YOTAK
and those with LOTAK. This study also
has several limitations. First, because
this study was conducted retrospec-
tively on Korean patients with TAK, it
was not possible to accurately identify,
compare, or adjust for risk factors for
arteriosclerosis among the groups, such
as exact disease-exposure durations,
cardiovascular risk profiles, obesity or
metabolic syndrome. Moreover, since
the radiology reports were collected, re-
viewed, and interpreted retrospectively,
it was impossible to blind the clinical
data to the image readers or to estab-
lish the standard operating definitions
for site involvement in this study. We
were also unable to comprehensively
assess treatment response, treatment
exposure, or the disease course after
diagnosis. Second, because this study
only included TAK patients from a sin-
gle-centre cohort, the number of TAK
patients was not sufficient to generalise
the results of this study and apply them
to Korean patients with TAK immedi-
ately. Additionally, we recognise the
need for an external validation process
to minimise the potential referral bias
inherent in a single-centre study, and
this should be incorporated into future
research. Third, another critical limita-
tion was that this study could not pre-
cisely identify the reasons for the dis-
crepancy between clinical and imaging
features based on the 2022 criteria for
TAK but proposed only a few inferenc-
es. Finally, it was regrettable that this
study could not include clinical evalu-
ation items, such as the Takayasu Arte-
ritis Integrated Disease Activity Index

Clinical and Experimental Rheumatology 2026

at diagnosis, or radiological assessment
items, such as the Positron Emission
Tomography Vascular Activity Score
at diagnosis (15, 16). We believe that
future prospective studies with more
patients will provide more valuable,
reliable, and dynamic information on
age-dependent clinical features of pa-
tients with TAK.

In conclusion, results of this study re-
vealed that patients with LOTAK ex-
hibited higher frequencies of bruit, re-
duced brachial arterial pulse, and sys-
tolic BP difference in arms, but a lower
frequency of ascending aorta involve-
ment than those with YOTAK.
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