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Abstract

Takayasu arteritis (TAK) is a less common large-vessel vasculitis which can occur in either children or adults. How-
ever, differences between pediatric-onset and adult-onset TAK have not been systematically analyzed. We undertook
a systematic review (pre-registered on PROSPERO, identifier CRD42022300238) to analyze differences in clinical
presentation, angiographic involvement, treatments, and outcomes between pediatric-onset and adult-onset TAK.
We searched PubMed (MEDLINE and PubMed Central), Scopus, major recent international rheumatology confer-
ence abstracts, Cochrane database, and clinicaltrials.gov, and identified seven studies of moderate to high quality
comparing pediatric-onset and adult-onset TAK. Meta-analysis of 263 pediatric-onset and 981 adult-onset TAK
suggested that constitutional features (fever, and in subgroup analyses, weight loss), hypertension, headache, and
sinister features of cardiomyopathy, elevated serum creatinine, and abdominal pain were more frequent in pediatric-
onset TAK, whereas pulse loss/pulse deficit and claudication (particularly upper limb claudication) were more fre-
quent in adult-onset TAK. Hata’s type IV TAK was more common in pediatric-onset TAK, and Hata’s type I TAK in
adult-onset TAK. Children with TAK also appeared to require more intense immunosuppression with more frequent
use of cyclophosphamide, biologic DMARDs, tumor necrosis factor alpha inhibitors, and, in subgroup analyses,
tocilizumab in pediatric-onset TAK than in adult-onset TAK. Surgical or endovascular procedures, remission, and
risk of mortality were similar in both children and adults with TAK. No studies had compared patient-reported
outcome measures between pediatric-onset and adult-onset TAK. Distinct clinical features and angiographic extent
prevail between pediatric-onset and adult-onset TAK. Clinical outcomes in these subgroups require further study
in multicentric cohorts.

Key Points

o Pediatric-onset TAK more commonly presents with constitutional features, hypertension, cardiomyopathy, elevated serum creatinine, and
abdominal pain.

o Adult-onset TAK more commonly presents with pulse loss/pulse deficit or claudication (particularly of the upper limbs).

e Angiographic type IV is more common in children, and type I in adults.

® Remission and mortality are similar in pediatric-onset and adult-onset TAK.

Keywords Aortitis syndrome - Childhood onset - Large-vessel vasculitis - Pediatric onset - Pediatric vasculitis - Takayasu
arteritis

Introduction

Takayasu arteritis (TAK) is a rare form of large-vessel
vasculitis (LVV) that predominantly affects younger indi-

< Durga Prasanna Misra viduals [1]. Large-vessel inflammation associated with
durgapmisra@ gmail.com; dpmisra@sgpgi.ac.in or without systemic features drive the pathogenesis of
Extended author information available on the last page of the article TAK [2-4]. While the onset of TAK is often insidious
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and might progress to pulse loss without prominent
symptoms, in rarer instances, the onset can be devastat-
ing with rapid-onset critical vascular occlusion resulting
in stroke or myocardial infarction [1, 5]. The entities
of pediatric-onset and adult-onset TAK are both well
recognized. Separate classification criteria have been
proposed for pediatric-onset TAK [6], distinct from the
criteria commonly used for adult-onset TAK [7-9]. It is
believed that pediatric-onset TAK has more prominent
systemic symptoms and that the disease course might
be more severe [10—12]. Until recently, few studies had
compared pediatric-onset and adult-onset TAK [11]. Dif-
ferences between the clinical presentation, angiographic
involvement, treatment patterns, and outcomes between
pediatric-onset and adult-onset TAK have not yet been
systematically evaluated by pooling data across individ-
ual studies in the form of a systematic review with meta-
analysis. Therefore, we undertook this systematic review
to understand differences in the clinical presentation,
angiographic extent, prevalent treatment practices, and
outcomes between pediatric-onset and adult-onset TAK.

Methods
Protocol

The systematic review protocol was registered with the
prospective international register of systematic reviews
(PROSPERO identifier CRD42022300238). The system-
atic review was conducted in line with recommendations
provided by the Cochrane collaboration [13]. The sys-
tematic review was reported to conform with Preferred
Reporting Items for Systematic Reviews and Meta-anal-
yses (PRISMA 2020, Supplementary Table S1) [14] and
Meta-analysis of Observational Studies in Epidemiology
(Supplementary Table S2) [15] reporting guidelines.

Literature searches

PubMed (both MEDLINE and PubMed Central) and
Scopus, the Cochrane database of clinical trials (CEN-
TRAL), the website of clinicaltrials.gov, conference
abstracts of major international Rheumatology societies,
viz., European Alliance of Associations for Rheumatol-
ogy (EULAR, from 2018 to 2022), American College
of Rheumatology (ACR, from 2018 to 2021), and Asia
Pacific League of Associations for Rheumatology (from
2018 to 2021) were searched to identify articles related
to pediatric-onset TAK. The search strategy is presented
in Supplementary Table S3. Studies hitherto identified
were screened to identify those comparing patients with
pediatric-onset and adult-onset TAK. Literature searches
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were conducted on 10 January 2022 and updated on 23
May 2022. The updated search results are presented in
the manuscript.

Inclusion criteria
Participants

Patients with pediatric-onset TAK either fulfilled the
2010 EULAR/Pediatric Rheumatology European Soci-
ety (PRES)/Pediatric Rheumatology International Tri-
als Organization (PRINTO) criteria for TAK [6], 2012
Chapel Hill Consensus Conference definition of TAK
[5], or had a clinician diagnosis of TAK. Patients with
adult-onset TAK either fulfilled the 1990 ACR classi-
fication criteria for TAK [7], the Ishikawa criteria [8],
or Sharma’s modification of Ishikawa criteria [9], 2012
Chapel Hill Consensus Conference definition of TAK
[5]1, or had a clinician diagnosis of TAK.

Intervention and comparator groups

Patients with pediatric-onset TAK were compared with those
with adult-onset TAK.

Outcomes

Clinical features at presentation, angiographic involve-
ment (individual vessels involved as well as using any
of the angiographic classification systems), treatments
used at any time or at the last visit (corticosteroids,
conventional disease-modifying antirheumatic drugs
(DMARDs), biologic DMARDs, targeted synthetic
DMARDs), surgical or endovascular procedures (with
complications, if any), and outcomes (remission as
defined by the clinician at any visit or at last follow-up,
angiographic stabilization, damage scores, mortality)
were all primary outcomes.

Types of studies

Since TAK is a rare disease and there are few clinical
trials in TAK [16], both observational and interventional
studies were considered for inclusion, provided they had
included at least 5 patients with TAK.

Exclusion criteria

Original articles which presented information about
pediatric-onset TAK without a comparator group of
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adult-onset TAK were excluded. Review articles, case
reports, letters to the editor not describing original data,
or editorials were excluded.

Screening and data extraction

Titles and abstracts of studies derived from the search
results were screened by two investigators independently
(DPM, PP) and studies identified for full-text screening
were further evaluated for eligibility, noting reasons for
exclusion at each step. Results from PubMed and Scopus
searches were exported using Endnote X9.3 and duplicates
were removed. Searches conducted on conference abstracts,
clinicaltrials.gov, and CENTRAL were done manually.

For the identified studies, data was extracted onto paper
proformas by three investigators independently (DPM, UR,
CRK). Any discrepancies were resolved by discussion with
a fourth colleague (AS).

Quality assessment of individual studies

The quality of observational studies published as full
text (but not conference abstracts) was assessed using
the Newcastle—Ottawa scale. Selection of participants
(out of 4), comparability of groups (out of 2), and out-
come assessment (out of 3) were rated by two investiga-
tors (DPM and VA) independently. Discrepancies were
resolved by discussion between investigators. Publication
bias was ascertained only if there were at least ten studies
available for a particular comparison [17].

Analysis of data

Detailed summary of findings tables were generated to
detail demographic characteristics of participants in the
identified studies, separately for pediatric-onset and adult-
onset TAK. Wherever means with standard deviations
were not available in the papers, these were imputed from
the median and quartiles 1 and 3 [18] or from the median
with lower and upper limits of range [19] using formulae
available in the published literature. Risk ratios for vari-
ous categorical outcomes and effect size for continuous
variables (using Hedges’ g) for pediatric-onset vs adult-
onset TAK were pooled using inverse variance restricted
maximum likelihood method with random effects using
meta command on STATA 16.1 I/C. This technique auto-
matically adjusted for zeros if any in the numerator of
the risk ratios. Random effects model was chosen a priori
due to the expected heterogeneity among studies result-
ing from inter-study differences such as those in inclusion
criteria for patient selection, study design (prospective

or retrospective), and different care settings. Pooled log
risk ratios (with 95% confidence intervals) were calcu-
lated using this technique. Statistical heterogeneity of
the pooled estimates was calculated using the /? statistic,
with values > 50% indicative of significant heterogeneity.
Wherever data could not be pooled across studies, stan-
dalone risk ratios with 95% confidence intervals were cal-
culated using online calculators [20]. Subgroup analyses
were pre-planned based on study design (prospective, ret-
rospective, or both prospective and retrospective).

Results
Search results

Search results are detailed in Fig. 1 derived from the
PRISMA flowchart. After screening and eligibility
assessment as per criteria detailed previously, six full
papers [21-26] and one conference abstract [27] were
selected for qualitative and quantitative analysis.

Characteristics of included studies

Table 1 summarizes the characteristics of included studies.
Overall, there were 263 patients with pediatric-onset TAK
and 981 with adult-onset TAK. Six out of the seven identi-
fied studies were single-center studies, five were retrospec-
tive, whereas one each was prospective or both prospective
and retrospective. Three studies defined pediatric-onset
TAK as onset < 18 years, three others as onset < 18 years,
whereas another defined it as onset < 16 years. Both pedi-
atric-onset and adult-onset TAK had a predominance of
female patients. Delay to diagnosis was similar in both
groups. Delay to diagnosis could be pooled from three
studies (Jales-Neto 2010, Aeschlimann 2019 and Kara-
bacak 2021). Pooled delay to diagnosis was not signifi-
cantly different between pediatric-onset and adult-onset
TAK (effect size —0.36, 95% confidence interval —0.75
to+0.03) without significant heterogeneity (Supplemen-
tary Fig. 1). Seven studies each had reported clinical pres-
entation or angiographic extent of disease, whereas six
studies each had reported treatments or outcomes com-
paratively between pediatric-onset and adult-onset TAK.

Quality assessment of individual studies

Two studies were of high quality (Newcastle—Ottawa
scale score 7-9) and four others were of moderate qual-
ity (Newcastle—Ottawa scale score 4-6) [28]. Quality
assessment could not be performed for the study pub-
lished as a conference abstract alone (Cocchiara 2020)
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Additional records identified through other sources
N - - Conference abstracts
Records identified through datab searchin, :
g Scons T Pubmed (MEDEINE o Pobrad Ce'f’tral) American College of Rheumatology (2018-2021) (n=47)
= pu L u European Alliance of Associations for Rheumatology (2018-2022) (n=154) — 1 report identified
2 82 [ 86 Cocchiara 2020
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™ Cochrane database of controlled clinical trials (CENTRAL) (n=78)
E Records after duplicates removed Clinicatrials.gov (n=53)
u Scopus | Pubmed g‘"E?L:;‘E and Additional One additional report identified — Cocchiara 2020
= P entral 1
80 86 1
(O]
=
E | Records screened (abstract, title, keywords) | Records excluded
E Scopus Z::::‘:; (MEDLINE and Pubmed | Additional Reasons for exclusion Scopus Pubmed (MEDLINE and Pubmed Central)
o 80 36 1 Original article not 10 13
(7] focussed on pediatric-
onset Takayasu arteritis
Review article 25 18
Full text assessed for eligibility Case report, Editorial, 18 29
— Comment, Letter not
> Scopus ::E:Zg gﬁz‘;gﬁ and Additional describing relevant data
= 26 25 1 Recommendation 1 1
=
E
] Remaining after exclusion
w Scopus | Pubmed (MEDLINE and | Additional
Pubmed Central
6 6 1
— Full text articles excluded, with reasons
Scop Pubmed (MEDLINE and Pubmed Central)
Observational studies not 20 19
Studies included in qualitative synthesis after removing relevant to the review
E duplicates from multiple databases (n =7, objectives
[=]
=]
-
g Studies included in quantitative synthesis after removing
= duplicates from multiple databases (n =7

Fig. 1 Search strategy derived from the PRISMA 2020 flowchart [14]

(Supplementary Table S4). Publication bias could not be
evaluated due to a paucity of studies.

Comparisons between pediatric-onset
and adult-onset TAK

Clinical features at presentation

Among vascular features, hypertension (with consid-
erable statistical heterogeneity) was more frequent in
pediatric-onset TAK, whereas pulse loss/pulse deficit
and claudication were more frequent in adult-onset TAK.
Cardiomyopathy was more frequent in pediatric-onset
TAK. Among constitutional features, fever was more
frequent in pediatric-onset TAK. Among neurological
features, headache was more frequent in pediatric-onset
TAK. Elevated serum creatinine and abdominal pain were
also more frequent in pediatric-onset TAK (Fig. 2).

Angiographic extent of disease

As per Hata’s angiographic classification [29], type
IV disease was more frequent in pediatric-onset TAK,
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whereas type I disease was more frequent in adult-onset
TAK (Fig. 3). As per a recently proposed novel angi-
ographic classification [30], there was no difference
observed between pediatric-onset and adult-onset TAK
(Supplementary Fig. 2). Considering individual vessels,
aorta, splanchnic vessels overall, superior mesenteric
artery, and renal arteries were more commonly involved
in pediatric-onset TAK, whereas subclavian arteries were
more commonly involved in adult-onset TAK (Supple-
mentary Figures S3a, S3b, S3c¢).

Drug treatments received

Cyclophosphamide, overall biologic DMARDs, and tumor
necrosis factor inhibitors were more frequently used in
pediatric-onset than in adult-onset TAK. The use of cor-
ticosteroids and other conventional DMARDs was similar
between pediatric-onset and adult-onset TAK (Fig. 4a).

Surgical or endovascular procedures

The overall use of surgical or endovascular procedures was
similar between pediatric-onset and adult-onset TAK (Fig. 4b).
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Fig.2 Comparison of clinical features at presentation between pediatric-onset and adult-onset Takayasu arteritis. a Vascular features, b cardiac
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Outcomes Vasculitis Damage Index in patients with adult-onset TAK
than in pediatric-onset TAK.

The proportion of patients attaining remission (Fig. 4¢) and

mortality (Fig. 4d) were similar between pediatric-onset and ~ Subgroup analyses

adult-onset TAK. Outcomes that could not be pooled across

studies are presented in Table 2. Aeschlimann et al. [23]  Excluding studies that were retrospective (Jales-Neto
reported remission at 6 months in a significantly lesser pro-  2010) or both prospective and retrospective (Danda
portion of pediatric-onset than in adult-onset TAK. Karaba- ~ 2021), subgroup analyses were conducted for retrospec-
cak et al. [25] reported greater damage assessed using the  tive studies alone. Comparing with associations observed
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Fig.4 Comparison of treatments and outcomes between pediatric-onset and adult-onset Takayasu arteritis. a Immunosuppressive treatments
used, b vascular interventions, ¢ remission at any visit or at last follow-up visit, d mortality

during primary analyses, claudication and elevated serum
creatinine were no more different between pediatric-
onset and adult-onset TAK, carotidodynia was more
frequent in adult-onset TAK, and weight loss was more
frequent in pediatric-onset TAK (Supplementary Figure
S4a, S4b, S4c, S4d). These secondary analyses could not
be performed for neurological features since the data did
not permit meta-analysis. Hata’s type I disease contin-
ued to be more frequent in adults and type IV disease
in children (Supplementary Figure S5). Comparing the
involvement of individual vessels, aorta, splanchnic ves-
sels overall and renal arteries (as on primary analyses)
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and celiac artery involvement (from a single study) were
more frequently involved in pediatric-onset TAK. Sub-
clavian artery involvement continued to be more frequent
in adult-onset TAK (Supplementary Figure S6). Cyclo-
phosphamide, overall biologic DMARDs, tumor necro-
sis factor inhibitors (as noted before), and additionally
tocilizumab were more frequently used in pediatric-onset
than in adult-onset TAK (Supplementary Figure S7a).
Unlike in the primary analysis, remission was more fre-
quently noted in adult-onset TAK than in pediatric-onset
TAK (Supplementary Figure S7c). Other outcomes did
not differ (Supplementary Figure S7b, S7d).
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Table 2 Outcomes for which meta-analyses were not undertaken

Study [reference] Outcome

Pediatric-onset TAK

Adult-onset TAK

Inter-group difference*

Jales-Neto 2010 [22] Relapse

Procedural complications
Aeschlimann 2019 [23] Remission at 6 months

Angiographic stabilization at 6 months
Relapse within 12 months

VDI at last visit*

Karabacak 2021 [25] Relapse

VDI at last visit*

TADS at last visit*

Angiographic stabilization at last visit

Danda 2021 [26] Relapse

4/17 8/45 1.32 (0.46-3.83)
4/17 3/45 3.53 (0.88-14.1)
11/24 29/39 0.62 (0.38-0.99)
5/8 8/17 1.33 (0.64-2.77)
11/28 13/47 1.42 (0.74-2.73)
4 (3-6)° 2 (2-3)° ik

8/12 42/94 1.49 (0.94-2.36)
4 (2-5) 5(3-7) 0.017

8 (4-12) 8 (6-10) 0.919

14/21 62/87 0.94 (0.67-1.30)
20/67 50/190 1.13 (0.73-1.76)

“Risk ratio pediatric-onset to adult-onset TAK (95% confidence intervals) for categorical outcomes; p value for Mann-Whitney U test for

median with interquartile range
“*Could not be compared as these were two different measures
aMedian (IQR); ®pediatric VDI; ‘adult VDI

TADS Takayasu arteritis damage score, TAK Takayasu arteritis, VDI Vasculitis Damage Index

Discussion

Overall, few studies of moderate to high quality had
compared pediatric-onset with adult-onset TAK. Both
pediatric-onset and adult-onset TAK were more common
in females. Similar delay to diagnosis was observed in
both groups. All the parameters for which meta-analyses
were undertaken were not available from all the identi-
fied studies. Meta-analysis suggested that constitutional
features (fever, and in subgroup analyses, weight loss),
hypertension, headache, and sinister features of cardio-
myopathy, elevated serum creatinine, and abdominal pain
were more frequent in pediatric-onset TAK, correspond-
ing with predominant vascular involvement of Hata’s type
IV TAK and greater frequency of splanchnic and renal
artery involvement, whereas, pulse loss/pulse deficit and
claudication (particularly upper limb claudication) were
more frequent in adult-onset TAK, corresponding with
predominant Hata’s type I TAK and more frequent sub-
clavian artery involvement. Most clinical features and
vascular involvement lacked considerable heterogeneity
in pooled estimates. Children with TAK also appeared
to require more intense immunosuppression with more
frequent use of cyclophosphamide, biologic DMARD:s,
tumor necrosis factor alpha inhibitors, and, in subgroup
analyses, tocilizumab than in adults. Surgical or endo-
vascular procedures, remission, and risk of dying were
similar in children and adults with TAK. Considerable
statistical heterogeneity was observed in the pooled drug
treatments, vascular interventions, and remission.

The present systematic review included more than a
thousand patients with TAK, a significantly large number

for a rare LVV [31]. The epidemiology of TAK suggests
that, for reasons yet to be fully understood, TAK is more
common in females [1, 32]. While previously suggested
that children with TAK have greater delay to diagnosis
than adults with TAK [33], the delay to diagnosis in stud-
ies identified in our systematic review was similar for
both groups in a meta-analysis. Heterogenous definitions
had been used for pediatric-onset TAK (<18 years, < 1
8 years, < 16 years). Future studies evaluating pediatric-
onset TAK should consider using the standardized defi-
nition provided by EULAR/PRES/PRINTO criteria as
onset < 18 years [6].

Distinct syndromes of presentation and different pat-
terns of vascular involvement were observed between
pediatric-onset and adult-onset TAK. Children had
more sinister vascular involvement such as splanchnic
and renal vessels, as well as more severe manifestations
of cardiomyopathy and renal dysfunction. Adult-onset
TAK, on the other hand, had dominant upper limb vas-
cular occlusive manifestations. These differences were
confirmed by the dominant angiographic types (Hata’s)
of type IV in children and type I in adults. It must be
noted that meta-analysis was undertaken for clinical fea-
tures and vascular involvement at presentation. Vascular
involvement in TAK progresses with time in a subset
of patients despite immunosuppressive therapy [16].
Angiographic subtypes might also evolve with time [33],
although temporal changes in angiographic classification
have not been systematically studied. Future cohort stud-
ies in both pediatric-onset and adult-onset TAK should
systematically report angiographic progression to enable
its comparative assessment in both subgroups.
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Cardiomyopathy was more frequent in pediatric-onset TAK.
Cardiac involvement in TAK could occur due to coronary artery
involvement or cardiac inflammation resulting in myocarditis or
cardiomyopathy [34]. Our meta-analysis suggested that coro-
nary arterial involvement was similar in both pediatric-onset
and adult-onset TAK. Cardiac involvement portends greater
mortality risk in TAK [34]. Rarely, cardiac involvement in TAK
might be sub-clinical, detectable only on cardiac imaging [35].
Renovascular hypertension was also more frequent in pediatric-
onset TAK, possibly responsible for more common renal fail-
ure among pediatric-onset TAK than adult-onset TAK. Also,
uncontrolled hypertension associates with myocardial dysfunc-
tion and heart failure in TAK [36]. A recent study reported that
among TAK with coronary arterial involvement, pediatric-onset
TAK (n=9) had earlier onset of coronary artery involvement,
higher disease activity, and greater risk of coronary artery dila-
tation then adult-onset TAK (n=29) [37].

TAK is corticosteroid-responsive, albeit often relapses fol-
lowing corticosteroid taper [38]. Most patients with pediatric-
onset and adult-onset TAK were treated with corticosteroids
in studies identified in our systematic review, and in similar
proportions between groups. Cyclophosphamide is generally
reserved for more severe, aggressive vascular manifestations
in TAK. Biologic DMARD:s are used in refractory TAK when
other DMARDs have failed. Treatment with cyclophosphamide
or biologic DMARDSs in more patients with pediatric-onset TAK
possibly reflects an aggressive or treatment-refractory course in
this sub-group of TAK. It also might reflect the need for faster
corticosteroid taper in children due to complications such as
growth stunting and cataract [39]. In this context, it is important
to reiterate that drug therapies in TAK are mostly based on obser-
vational studies. Few clinical trials have been conducted in TAK,
none exclusively focused on pediatric-onset TAK. The trial of
tocilizumab in TAK included some pediatric-onset TAK (inclu-
sion criteria> 12 years) [40], whereas that of abatacept included
only adults [41]. Janus kinase inhibitors are being increasingly
used in different inflammatory rheumatic diseases [42], including
in the pediatric population [43]. Recent studies have evaluated
the use of Janus kinase inhibitors in TAK as well [44—46]. None
of the studies analyzed in our systematic review had reported the
use of Janus kinase inhibitors in pediatric-onset TAK. This shall
form an interesting agenda for future research.

Despite more severe presentation, outcomes of remission
and mortality were similar in pediatric-onset and adult-onset
TAK in our meta-analysis. Sub-group analyses of retrospective
studies (but not the overall analyses) alone suggested a greater
chance of remission in adult-onset TAK than in pediatric-onset
TAK. A standardized definition of remission in TAK is lack-
ing; this is often patient-reported. Adults might better report
improvement during routine clinical visits, which might explain
why retrospective reviews of medical records identified higher
proportions of remission in adults. The two studies that reported
angiographic outcomes at different time points (6 months, at
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last visit) noted similar angiographic stabilization in pediatric-
onset and adult-onset TAK. While similar proportions of pedi-
atric-onset and adult-onset TAK experienced mortality, these
were estimates of risk ratios without accounting for event rates.
Future studies on pediatric-onset TAK should consider report-
ing hazard ratios of outcomes (including mortality).

There were limitations to our systematic review. Most iden-
tified studies were retrospective and, therefore, have inherent
limitations imposed by such a study design. None presented
patient-reported outcome measures (PROMs). A previous
systematic review had also identified that few studies on
childhood-onset TAK had reported PROMs [47]. A paucity of
identified studies did not permit the assessment of publication
bias. We have compared phenotypes and outcomes between
pediatric-onset and adult-onset at an aggregated level rather
than as an individual patient-data meta-analysis [48]. Risk
ratios (rather than rate ratios, which account for follow-up
duration and, therefore, are more robust) could be reported
based on the available data. We could not contact individual
authors to seek primary data of their studies due to limitations
of resources available for this study. To the best of our knowl-
edge, this is the first systematic review with meta-analysis
comparing pediatric-onset and adult-onset TAK. Our find-
ings were based on searches of multiple databases and also
included gray literature searches. The findings of the present
study enable a better understanding of differences in TAK
based on age group of onset. When large-vessel vasculitis
was recognized in the last century, TAK and its counterpart
giant cell arteritis (GCA) were considered different simply
based on the age of presentation. However, it is now recog-
nized that TAK and GCA are distinct diseases with distinct
genetic predisposition [49] and differing patterns of vascu-
lar involvement, based on information gathered from global,
multicentric studies [S0-53]. It is possible that future studies
might similarly delineate distinctions between pediatric-onset
and adult-onset TAK. The rarity of pediatric-onset TAK when
compared with adult-onset TAK makes it difficult to envisage
future clinical trials in this area, unless backed by multi-cen-
tric multi-national efforts. Multicentric cohorts with a stand-
ardized data collection and standardized outcome measures
(including PROMs), possibly with concurrent adult-onset
TAK cohorts, might enable better understanding of the natu-
ral history of pediatric-onset TAK.

Conclusion

Systematic differences could be identified between the clini-
cal presentation and angiographic involvement of pediatric-
onset and adult-onset TAK. Outcomes (including remission,
relapses, and mortality) appeared to be similar between pedi-
atric-onset and adult-onset TAK. Future multicentric cohort
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studies with common case record forms for data collection
should help to better understand the differences between
these two subsets of TAK.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10067-022-06318-5.
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