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ComMPARISON OF THE 2022 ACR/EULAR CLASSIFICATION CRITERIA
WITH THE 1990 ACR CLASSIFICATION CRITERIA FOR TAKAYASU
ARTERITIS

Duygu Tecer, Mehmet Nur Kaya, Ozlem Kily, Sedat Yilmaz
Giilhane Training and Research Hospital, Rheumatology Department, Ankara, Turkey

ABSTRACT. Background and aim: Takayasu arteritis (TAK) mostly affects the aorta and its major branches and
has an unclear origin. This study aimed to compare the 1990 American College of Rheumatology (ACR) clas-
sification criteria with the 2022 ACR/European League Against Rheumatism (EULAR) classification criteria
for TAK on the basis of clinical data analysis of patients with TAK and other major vascular diseases. Mezhods:
This retrospective study was conducted in a single-center. The results included 34 TAK patients routinely fol-
lowed at a tertiary rheumatology center from October 2017 to February 2024. The accuracy, sensitivity, specific-
ity, positive predictive values (PPV), negative predictive values (NPV), and area under the receiver operating
characteristic (ROC) curve (AUC) of the classification criteria were compared. Resu/ts: The sensitivity (91.2%),
specificity (90.9%), PPV (93.9%), NPV (86.9%), accuracy (94.4%) and AUC (0.983 (0.957-0.998)) of the 2022
ACR/EULAR classification criteria for TAK were higher than those of the 1990 ACR classification criteria
for TAK (76.4%, 86.3%, 88.9%, 64.2% and 0.75, respectively), and the difference in AUC was statistically sig-
nificant (0.860 (0.757-0.963), p < 0.001). Conclusions: The study concluded that the 2022 ACR/EULAR clas-
sification criteria were more appropriate for the patient population under investigation and exhibited superior
classification performance in comparison to those in 1990. These findings are supported by clinical experience.
It is evident that the findings of this study require further validation through the implementation of prospective
multicentre studies with increased patient numbers.
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INTRODUCTION

Since Takayasu Arteritis (TAK) mainly affects
the aorta and its major branches, it is categorized as
a large vessel vasculitis. Nonetheless, there are some
histological and clinical similarities with another
large vessel vasculitis called giant cell (temporal) ar-
teritis (GCA) (1). It is more prevalent in Asia, be-
tween 80% and 90% of cases are in women, and the
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age at onset is typically between 10 and 40 years. Due
to the typically subacute start of symptoms in TAK,
there is frequently a month to year-long delay in di-
agnosis, during which vascular disease may become
evident and ischemic symptoms may occur (2, 3).
TAK is characterized by abnormal cell-mediated
immune responses, particularly involving cytotoxic
lymphocytes such as natural killer cells and CD8+
T cells. These cells infiltrate the aortic tissue and con-
tribute to vessel wall inflammation and damage (4).
The repercussions of vascular disease are frequently
identified as the initial sign of TAK. As narrow-
ing, occlusion, or aneurysmal dilation of the arteries
progresses, ischemic pain in the arms or legs and/
or cyanosis, dizziness or reduced blood flow, arterial
pain and tenderness, or nonspecific constitutional
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symptoms occur (4, 5). Early symptoms of TAK are
atypical, clinical manifestations vary greatly among
individuals, and specific serological indicators are
lacking, so the diagnosis remains challenging. Un-
til today, the ACR’s 1990 criteria are the most often
used criteria in clinical trials for the classification of
patients as TAK. These criteria consist of 6 items, and
a patient meeting 3 or more of the 6 criteria can be
classified as having TAK (6). Nevertheless, they have
significant drawbacks, including the exclusion of in-
dividuals older than 40 and the scarcity of imaging
techniques at the time (7). Updated classification cri-
teria for TAK, the 2022 American College of Rheu-
matology (ACR) and the European League Against
Rheumatism (EULAR), have been published. Scien-
tists from different nations proposed several classifi-
cation criteria for TAK after the first idea, and it was
challenging to come to an agreement on all of them.
Patients with a score of > 5 points can be classified
under these new classification criteria, which have a
99% specificity and 94% sensitivity (8). However, it
should keep in mind that the incidence and clini-
cal manifestations of TAK may vary by region due
to the variability of environmental and ethnic differ-
ences. In order to verify the functionality of the 2022
ACR/EULAR classification criteria for TAK and to
compare it with the 1990 ACR classification criteria
in Turkish patients, this study analyze clinical data
from patients with TAK and other major vascular
illnesses.

PaTIENTS AND METHODS
Study subjects

This study was designed as a retrospective study
conducted in a single tertiary rheumatology center.
Diagnosis of two independent rheumatologists with
a minimum of ten years of experience was used as
gold standard. Thirty-seven patients with TAK who
were initially diagnosed and regularly followed up
were evaluated for inclusion in this study, and three
patients were excluded due to insufficient data. A
total of 34 patients who were regularly followed
between October 2017 and February 2024 were in-
cluded in the final analyses. Eighteen patients with
atherosclerotic stenosis and four patients with GCA
were included in the control group. Demographic
data, clinical symptoms and imaging findings in-
dicating vascular involvement were retracted from

patient’s electronical medical records. The 1990 ACR
classification criteria and the 2022 ACR/EULAR
updated classification criteria for TAK were used to
re-score and classify of all patients. This study was
approved by the local ethics committee in accordance
with the tenets of the Declaration of Helsinki (date:
05.12.2024 and decision number: 2024/90).

Statistical analysis

Statistical analyses were performed using the
MAC-compatible SPSS program, version 28. The
Kolmogorov-Smirnov test was used to assess whether
the variables were not normally distributed. Nor-
mally distributed variables were expressed as mean =+
standard deviation (SD), non-normally distrib-
uted parametric variables as median (interquartile
range-IQR),and categorical variablesasnumber(n)
and percentage (%). The chi-square test for cat-
egorical variables and Fisher’s exact test (when the
assumptions of the chi-square test were not valid)
were used to compare demographic characteristics,
clinical data, laboratory parameters, and imaging
findings. When the data were normally distributed
between the two groups, the independent samples
T test was used, and when the data were not normally
distributed, the Mann-Whitney test was used. Using
the clinical diagnosis of rheumatologists as the gold
standard, the sensitivity, specificity, positive predic-
tive value (PPV), negative predictive value (NPV),
accuracy and area under the receiver operating char-
acteristic (ROC) curve (AUC) of the classification

criteria were compared.
REsuLTs

A total of 56 patients were included in the study.
Thirty-four of these patients were diagnosed with
TAK, and the remaining 22 patients diagnosed with
other diseases with major vascular involvement were
evaluated as the control group. The number of TAK
patients diagnosed at the age of <60 years was 33
(97.1%), while 15 (68.1%) of the patients in the con-
trol group were diagnosed, and there was a significant
difference between the two groups (p=0.031). Thirty-
three (97.1%) of the TAK patients were female, and
8 (36.3%) of the patients in the control group were
female, and there was a significant difference be-
tween the two groups (p < 0.001). The number of

patients with reduced pulse in the upper extremity



SARCOIDOSIS VASCULITIS AND DIFFUSE LUNG DISEASES 2025; 42 (3): 17094 3

was 30 (88.2%) in the patients diagnosed with TAK
compared to 1 (4.5%) in the control group (p<0.001).
Other information regarding demographic, clinical
and imaging findings between both groups is shown
in Table 1.

The sensitivity (91.2%), specificity (90.9%),
PPV (93.9%), NPV (86.9%), accuracy (94.4%) and
AUC (0.983 (0.957-0.998)) of the 2022 ACR/EU-
LAR classification criteria for TAK were higher than
those of the 1990 ACR classification criteria for
TAK (76.4%, 86.3%, 88.9%, 64.2% and 0.75, respec-
tively), and the difference in AUC was statistically
significant (0.860 (0.757-0.963), p < 0.001) (Table 2;
Figures 1, 2).

DiscussionN

Takayasu’s arteritis is a vasculitis that has long
been known to be a cause of stenosis as well as dila-
tion or aneurysm formation of affected arteries (9).
Although the pathophysiology of TAK is not fully
known, immune cell types that play an important
role in regulating genetic risk are thought to be im-
portant. The majority of invading cells in the aor-
tic tissue were cytotoxic lymphocytes, particularly
gamma-delta T lymphocytes, according to immu-

nohistopathological analysis (10). Although the left

middle or proximal subclavian artery is the most
common initial vascular lesion, other branches of
the aorta may be involved as the disease progresses.
The pulmonary arteries and abdominal aorta are in-
volved in about half of patients (11). A wide range
of symptoms might result from the vessel’s inflam-
matory process, which can cause the relevant artery
segments to constrict, block, or enlarge. Takayasu
arteritis is an uncommon disease that has recently
gained more attention. However, due to the insidi-
ous nature of its course and the heterogeneity of
its clinical manifestations, diagnosis and classifica-
tion of TAK remain challenging (12). According to
the ACR (1990), the classification criteria for TAK
comprise six elements that are presently widely uti-
lized in clinical practice. In the American popula-
tion, the sensitivity and specificity of these criteria
are 90.5% and 97.8%, respectively (6). In a large
Chinese cohort, the 2022 criteria achieved a sensitiv-
ity 0f92.6% and an AUC 0f 0.981, compared to 45.7%
sensitivity and an AUC of 0.874 for the 1990 crite-
ria, with similar improvements in positive and nega-
tive predictive values and overall accuracy (13, 14).
The classification criteria for TAK were developed
on the basis of a study that involved 63 patients
with the disease and 744 patients with other forms
of vasculitis who served as controls. The control

Table 1. Comparison of general status and clinical features between Takayasu arteritis and control groups

Takayasu arteritis Control group
Variables (n=34) (n=22) P
Age < 60 years at time of diagnosis, n (%) 33(97.1) 15 (68.1) 0.031
Clinical Criteria, n (%)
Female 33 (97.1) 8 (36.3) p<0.001
Angina or ischemic cardiac pain 7 (20.6) 10 (45.5) 0.048
Arm or leg claudication 9 (26.4) 6(27.2) 0.952
Vascular bruit 18 (52.9) 4(18.2) 0.009
Reduced pulse in upper extremity 30 (88.2) 1(4.5) p<0.001
Carotid artery abnormality 17 (50) 3(13.6) p<0.001
Imaging Criteria, n (%)
Number of affected arterial territories (select one)
One arterial territory 12 (35.3) 10 (45.5) 0.447
Two arterial territories 11 (32.3) 8 (36.4) 0.757
Three or more arterial territory 11 (32.3) 9 (40.9) 0.514
Symmetric involvement of paired arteries 5(14.7) 6(27.2) 0.565
Abdominal aorta involvement with renal 6(17.7) 6(27.2) 0.391
or mesenteric involvement
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Table 2. Comparison of evaluation indices of different diagnostic/classification criteria

Positive Negative
Classification Sensitivity Specificity predictive predictive Accuracy
criteria (%) (%) value (%) value (%) (%) AUC (95%)
1990 ACR 76.4 86.3 88.9 64.2 75.0 0.860 (0.757-0.963)
2022 ACR/EULAR 91.2 90.9 93.9 86.9 94 .4 0.983 (0.957-0.998)

Abbreviations: AUC, receiver operating characteristic curve; ACR, American College of Rheumatology; EULAR, European Alliance

of Associations for Rheumatology.
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Figure 1. Comparison of the 1990 ACR classification criteria with the ROC curve.

group, which primarily comprised cases of small ves-
sel vasculitis, did not include the following condi-
tions: atherosclerosis, congenital aortic disease, viral
vasculitis, and other macrovascular disorders (6). The
2022 ACR/EULAR classification criteria for TAK
represent a significant advancement over the 1990
ACR criteria, particularly in terms of sensitivity and
the incorporation of modern imaging techniques.
The new criteria demonstrate improved sensitivity
(95% vs. 82%) and negative predictive value, which
suggests a higher likelihood of correctly identifying
patients with TAK (15). This improvement is cru-
cial for early and accurate diagnosis, which can lead
to better patient management and outcomes. How-
ever, the 2022 criteria had lower specificity than the
1990 criteria in the validation study (63% vs. 90%),

suggesting a higher rate of false-positive results. This
reduction in specificity could lead to over-diagnosis,
particularly in populations with conditions that
mimic TAK, such as GCA (14). The specificity issues
are partly addressed by adjusting the cut-off points,
which improves the balance between sensitivity and
specificity (15). The inclusion of advanced imaging
modalities in the 2022 criteria, such as computed
tomography angiography and positron emission to-
mography, enhances diagnostic accuracy by providing
detailed visualization of vascular involvement (17).
These modalities have been shown to improve the
concordance rate between the two sets of criteria,
particularly in patients under 60 years of age (17).
The criteria’s performance varies across different
demographics and settings. For instance, the 2022
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Figure 2. Comparison of the 2022 ACR/EULAR classification criteria with the ROC curve.

criteria show greater specificity in males compared
to females and perform differently across age groups,
with higher specificity observed in older patients.
This variability suggests that while the new criteria
are generally more effective, they may require further
refinement to ensure consistent performance across
diverse populations. There are several restrictions on
this research. First, biases were unavoidably intro-
duced by the retrospective nature of this study and
the fact that the patients’ disease trajectories varied.
Second, there was insuflicient diversity in the dis-
orders that were part of the control group. Lastly,
because this study was limited to a single facility and
a small sample size, it may be argued that it does not
accurately represent the circumstances in our nation
as a whole.

CONCLUSION

In conclusion, the 2022 ACR/EULAR criteria
for TAK offer a major advance in sensitivity and di-
agnostic accuracy, especially with modern imaging,
but require careful application and possible adjust-
ment to balance specificity in diverse clinical settings.
Ongoing validation in larger, multi-center studies is
needed to optimize their use in practice.
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