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Abstract
Giant cell (GCA) and Takayasu’s arteritis (TAK) are 2 forms of large-vessel vasculitis (LVV) that
involve the aorta and its major branches. GCA has a predilection for the cranial branches, while
TAK tends to affect the extracranial branches. Both disorders may also cause nonspecific
constitutional symptoms. Although some clinical features are more common in one or the other
disorder and the ages of initial presentation differ substantially, there is enough clinical and
histopathologic overlap between these disorders that some investigators suggest GCA and TAK
may be 2 processes within the spectrum of a single disease. There have been few randomized
therapeutic trials completed in GCA, and none in TAK. The lack of therapeutic trials in LVV is
only partially explained by the rarity of these diseases. It is likely that the lack of well validated
outcome measures for LVV and uncertainties regarding trial design contribute to the paucity of
trials for these diseases. An initiative to develop a core set of outcome measures for use in clinical
trials of LVV was launched by the international OMERACT Vasculitis Working Group in 2009
and subsequently endorsed by the OMERACT community at the OMERACT 10 meeting. Aims of
this initiative include: (1) to review the literature and existing data related to outcome assessments
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in LVV; (2) to obtain the opinion of experts and patients on disease content; and (3) to formulate a
research agenda to facilitate a more data-based approach to outcomes development.
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Giant cell (GCA) and Takayasu’s arteritis (TAK) are 2 forms of large-vessel vasculitis
(LVV). Both diseases involve the aorta and its major branches; however, GCA has a
predilection for the cranial branches, while TAK tends to affect the extracranial branches1.
Although LVV may present with acute symptoms such as visual loss or cerebrovascular
occlusions, both disorders may also cause nonspecific constitutional features such as fever,
malaise, anorexia, and weight loss. LVV usually has a protracted clinical course and
relapses are common. Features such as jaw claudication or polymyalgia rheumatica in GCA,
or pulselessness and extremity claudication in TAK, are conventionally used to discriminate
between these 2 diseases. Further, GCA is defined as occurring only among people older
than 50 years (usually much older), while TAK usually presents clinically before age 30
years.

Several findings suggest, however, that GCA and TAK may be 2 processes within the
spectrum of a single disease2. Patients with TAK and GCA often present with similar
symptoms, and arterial histopathology demonstrates granulomatous inflammation in both
diseases. Additionally, it has been increasingly recognized that large-vessel involvement of
the aorta and its branches may be more common in GCA than thought2,3,4,5, and the arterial
lesions of both diseases have a similar angiographic appearance.

There have been few randomized therapeutic trials in GCA, and none in TAK. This is in
marked contrast to the situation for antineutrophil cytoplasmic autoantibody (ANCA)-
associated vasculitis (AAV), for which an increasing number of large, multicenter,
randomized controlled trials have been conducted in the past 20 years. The lack of
therapeutic trials in LVV is only partially explained by the rarity of these diseases. It is
likely that the lack of well validated outcome measures for LVV and uncertainties regarding
trial design contribute to the paucity of trials for these diseases.

GOALS REGARDING OUTCOME MEASURE DEVELOPMENT IN LVV
With an understanding of the background outlined above, and with momentum generated by
the Vasculitis Clinical Research Consortium-OMERACT Vasculitis Working Group’s work
on the core set for AAV, a new initiative for developing a core set of outcome measures for
use in clinical trials of LVV was launched in 2009 and subsequently endorsed by the
OMER-ACT community at the OMERACT 10 meeting. Because of the limited prior work
to formally evaluate outcome measures in LVV, and the lack of sufficient numbers of
therapeutic trials from which to gather data on the validity and feasibility of outcome tools,
the projects’ initial aims were (1) to review the literature to date and existing data related to
outcome assessments in LVV; (2) to obtain the opinion of experts and patients on disease
content; and (3) to formulate a research agenda to facilitate a more data-based approach to
outcomes development. This article summarizes the work to date on each of these aims.

Clinical Trials in GCA and TAK
Although research into the clinical manifestations, epidemiology, and pathophysiology of
GCA has been conducted steadily for over 50 years, only relatively few double-blind,
controlled trials have been completed in GCA. Both investigator-initiated and industry-
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sponsored studies have evaluated the dosage and route of administration of glucocorticoids
and “steroid-sparing” agents such as methotrexate and tumor necrosis factor
antagonists6,7,8,9,10,11,12.

For TAK, the situation is even more problematic since, to date, no controlled trials have
been performed. Therapeutic studies in TAK have been small, open-label protocols or case
series, usually focused on the potential glucocorticoid-sparing effect of immunosuppressive
agents11,12,13,14,15. One randomized controlled therapeutic trial is currently in progress
(http://www.clinicaltrials.gov/ct2/show/NCT00556439).

Although LVV is mainly treated with glucocorticoids16, the limited efficacy and high
toxicity of these agents continue to prompt a strong interest in incorporating new therapeutic
options into clinical practice. The outcomes for many patients with LVV remain
unacceptably poor2,17,18.

Rationale and Need for LVV Outcome Measures
Despite the many cohort studies published in GCA and TAK and the few randomized
clinical trials conducted in LVV, there are no fully validated outcome measures for use in
clinical trials of LVV. More specifically, while there have been a variety of primary and
secondary outcome measures included in trials of LVV, none can be said to fulfill the
requirements of the OMERACT filter for outcome tool validation19. Nonetheless, for the
following reasons, this is an excellent time for advancing outcome measure development in
LVV:

1. There has been a marked increase in interest, capabilities, and success in
conducting clinical trials in vasculitis over the past 15 years. Development of
international multicenter collaborative groups in North America and Europe has
resulted in successful performance of large, controlled studies, especially in AAV.
These same collaborative groups hope to expand their work into LVV.

2. The successful development of validated outcome measures in AAV and the recent
endorsement of the OMERACT core set of outcome measures for these diseases
have generated interest in studying and advancing outcome measurement tools for
LVV within OMERACT.

3. Fueled to some extent by the success in small-vessel vasculitis and other rare
diseases, there is growing interest by bio-pharmaceutical companies in developing
therapies for LVV.

4. Paralleling the interest of investigators and industry in trials for LVV, there is a
need for development of valid outcomes that will be accepted by regulatory
agencies for demonstrating the efficacy of new therapies for LVV.

5. Data from longitudinal cohorts of patients with LVV are available for use in
analyses of outcome measures. Similarly, the ongoing availability of cohorts for
study will substantially facilitate study of outcome measures in LVV.

Current Status of Outcome Measures for Use in LVV
Research directly focused on outcome measures in LVV has been limited. Most studies have
focused on applying tools used in other diseases to LVV; no project has resulted in tools
validated for use in LVV. However, some useful information and insight into outcome
measures can be obtained from reviewing the methods used for disease assessment in
published clinical trials and cohort studies of LVV.
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Specific measures of disease activity in LVV—The Birmingham Vasculitis Activity
Score (BVAS) is a validated tool for small and medium-vessel vasculitis that records
presence or absence of evidence of active vasculitis on a one-page form listing multiple
manifestations of vasculitis, arranged by organ systems. Although used extensively in
therapeutic trials of ANCA-associated vasculitis [granulomatosis with polyangiitis
(Wegener’s) and microscopic polyangiitis]20, BVAS has been used in only a few studies of
GCA or TAK21,22,23,24, but has not been fully validated for use in clinical trials of LVV.

Recently the Disease Extent Index for Takayasu’s arteritis (DEI.Tak) was developed based
on the BVAS. In the DEI.Tak, items directly related to large arterial disease (e.g., stenosis
and claudication) are weighted more heavily for scoring than general items of disease (e.g.,
fever, fatigue). However, there is no strong evidence that DEI.Tak can serve as a measure of
disease activity, as opposed to a catalog of disease-related damage. In a study of 145 Turkish
patients with TAK, DEI.Tak was measured twice over a mean period of 28 months25. Most
items commonly involved in small-vessel vasculitis and also present in BVAS (e.g.,
pulmonary nodules, skin lesions) changed in fewer than 5% of patients. Patients with active
or persistent disease had higher DEI.Tak scores compared to patients in remission.
Physician’s global assessment (PGA) and DEI.Tak scores had modest agreement (68%).
Sixty-nine percent of subjects with slow progression of disease demonstrated no change in
the DEI.Tak. Further, 31% of patients deemed inactive by DEI.Tak had “active/persistent”
disease according to the PGA. In contrast, 18% of the patients with a DEI.Tak ≥ 1 (active)
were considered inactive by the PGA score. Thus, while DEI.Tak is simple to use and does
not rely on imaging modalities and measures of acute-phase reactants, physician’s treatment
decisions are only partially reflected by the DEI.Tak. Similar results were also reported in a
study of an Italian cohort of patients26.

Disease-related damage and mortality—As with other vasculitides, disease-related
damage is a major cause of morbidity for patients with both GCA and TAK. Prevention of
damage is the primary goal of treatment in LVV. Some items of damage, such as permanent
visual loss, a prominent feature of GCA, have important implications for patients’ quality of
life and ability to live independently. Large arterial disease in LVV often leads to vascular
stenosis that is irreversible unless a surgical intervention is performed. In LVV it is critical
to differentiate irreversible damage from disease activity, and thus avoid potential
overtreatment with toxic agents.

Although the Vasculitis Damage Index is the standard tool for assessing damage in small-
vessel vasculitis27, data supporting its use in LVV are scant.

Few studies have evaluated mortality in LVV. Mortality may be increased in TAK28,
whereas in GCA, apart from the subgroup of patients who develop aortic dissection, no
excess mortality has been observed4. Based on the available data and clinical experience, it
appears unlikely that mortality would ever be a principal outcome measure for clinical trials
in LVV.

Health-related quality of life in LVV—In cases of vasculitis, physicians and patients
may rate disease status and importance of disease manifestations differently29. Disease
manifestations in LVV vary greatly from nonspecific constitutional symptoms (e.g., fever,
fatigue, weight loss) to symptoms due to vascular occlusion (e.g., visual loss or
claudication). Based on clinical experience and a study that evaluated qualitative data in
GCA, the spectrum of disease- and treatment-related problems in LVV appears to
substantially affect patients’ quality of life (HRQOL)30. Incorporation of HRQOL
measurements with a generic instrument such as the Medical Outcomes Study Short-Form
36 (SF-36) will likely add to the content validity of outcome measures for LVV.
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Measurement of HRQOL through the use of the SF-36 has been evaluated in 2 studies of
TAK. These studies demonstrated that patients with TAK had reduced SF-36 scores, similar
to other chronic inflammatory disorders such as rheumatoid arthritis and ankylosing
spondylitis31,32.

Outcomes and Data Elements Used in Clinical Trials and Case Series of LVV
Given the lack of international standards for assessing disease activity in GCA and TAK, it
is not surprising that multiple definitions of active disease and response to treatment have
been used in clinical studies of LVV. A review of clinical trials and large-cohort studies in
GCA and TAK has revealed several groups of outcomes common to multiple studies. These
outcomes were chosen by a series of experts in the field and are a reasonable starting point
for ongoing discussions and formation of a research agenda.

Information on clinical assessments and outcome measures was gathered from published
studies of GCA including reports of therapeutic clinical trials, treatment case series, bio-
marker studies, and a systematic
review6,7,8,9,10,11,12,33,34,35, 36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51. These outcomes fall
into a few main groups: GCA-related outcomes, laboratory tests, and glucocorticoid-related
outcomes. A more detailed list of the outcomes used in aforementioned studies of GCA is
summarized in Table 1. These outcomes range from those with highly specific definitions to
vague concepts such as “definite” or “possible” relapse. The usual primary outcomes for the
trials were rate of relapse, time to relapse, or glucocorticoid-sparing effect of additional
treatments.

No controlled trials have been performed in TAK, but open-label protocols or case series
usually cite the definition of active disease from the US National Institutes of Health (NIH)
study52: presence of constitutional symptoms, new bruits, acute-phase response, or new
angiographic features18,53,54. A literature search performed for TAK with keywords
“outcome, activity, relapse, remission, and assessment” yielded 73 articles describing
clinical studies, including cohort descriptions, imaging studies, and studies of
biomarkers13,14,18,21,24,25,31,52–116. A more detailed list of the outcomes used in these
studies of TAK is summarized in Table 2. The 4 items in the NIH series were preferred by
most studies to define active disease. Activity defined by imaging only (magnetic resonance,
positron emission tomography, or computerized tomography) is used mainly in a small
group of imaging studies. Remission (19%) or relapse (6%) is also defined in a limited
subset of studies. A composite disease assessment tool such as BVAS or SF-36 is also used
in a small number of studies.

Challenges and Opportunities for Outcome Measure Development in LVV
Investigators face significant challenges to the development of outcome measures for LVV.
Some of these challenges are common to multisystem rare diseases while others are fairly
specific to LVV. Because these are rare diseases, recruitment of sufficient sample sizes for
cohorts and clinical trials is problematic. Further, while some clinical manifestations are
vague and subjective (e.g., fatigue, arthralgias), other more serious disease manifestations
may be asymptomatic until later stages when they are often irreversible (e.g., proximal
aortitis leading to myocardial infarction or sudden monocular visual loss). The chronic
relapsing and remitting course of LVV and the broad clinical spectrum of manifestations
also make assessing outcomes difficult and require long timelines for trials. Beyond
glucocorticoids, there are few therapies deemed effective for treatment of these diseases;
hence, there are only limited comparative data for evaluation of usefulness and validity of
outcome tools.
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Reasons for optimism exist about current opportunities to develop outcome measures in
LVV. Several senior investigators with relevant clinical experience in LVV and expertise in
outcomes development are involved in the OMERACT initiative and a wider group of
researchers within the international vasculitis research community are interested in
participating in the process. There is willingness to start anew in the process of outcomes
development for LVV and thus allow for incorporation of new ideas and a data-based
rationale for creating a core set of measures. Further, there are several ongoing research
projects on LVV regarding utility of new imaging modalities and exploration of new
biomarkers for use in clinical research.

Should One Set of Outcomes Be Used for Both Giant Cell Arteritis and Takayasu’s
Arteritis?

Among the major issues to resolve in the field of outcome measures for LVV is whether
GCA and TAK are similar enough to justify use of the same set of outcome measures. GCA
and TAK are both LVV that share a number of clinical features. Both diseases
predominantly affect women, but each one has different age and genetic associations. GCA,
as currently defined, is almost exclusively seen in people over age 50 years and
predominantly affects people of Northern European ancestry; TAK typically first affects
women under the age of 40 years and is more common among people of Asian ancestry (but
by no means exclusive to that group). Both vasculitides feature systemic symptoms
including fever and weight loss, and are associated with large-vessel inflammation, which
can lead to arterial stenosis, claudication, aortitis, and aneurysm formation. Histologic
features include the presence of granulomatous inflammation in both diseases. These
similarities have raised the question of whether GCA and TAK are really part of one disease
spectrum.

Although clinical presentations often differ for GCA versus TAK, these differences may
have been overstated in the past. More recent studies report that many features typically
associated more exclusively with GCA (e.g., headache) or TAK (e.g., aortic branch disease
and claudication) are actually not uncommon in the other disease2,17. Detection bias may
partially explain previously described differences between GCA and TAK. Imaging of the
aorta and its branches is performed in almost all patients with TAK but in a lesser proportion
of GCA patients2,17. A comparison of important clinical features of both diseases is
displayed in Table 3.

At this time, it appears reasonable to study patients with GCA and TAK using the same set
of outcomes and data elements. Ongoing work will continue to assess the relative utility of
considering them separate diseases versus considering them as entities in a single spectrum
of illness.

ACTIVITIES OF THE OMERACT VASCULITIS WORKING GROUP: SOURCES
OF DATA, AND RESEARCH AGENDA

The goals of the OMERACT Vasculitis Working Group include development of disease
assessment tools in the vasculitides. This group has successfully developed a validated and
accepted core set of outcome measures for AAV and initiated a project to develop disease-
specific patient-reported outcomes in vasculitis117. The success of the OMERACT
initiatives for AAV, including not only endorsement of the core set, but also establishment
and maintenance of an international group of investigators willing to work cooperatively on
common goals, provides substantial optimism as the group moves forward with plans for
LVV.
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In anticipation of the OMERACT 10 meeting, a preliminary discussion of outcomes for
TAK was the subject of a separate meeting of TAK experts in Istanbul, Turkey. This
meeting was helpful in starting the discussions regarding domains of illness, use of available
instruments, “gold standards” of disease assessment, and exploring the range of data
elements investigators felt important to consider when studying TAK. As the gold standard
for disease activity assessment, new vessel involvement was favored by 84%, as determined
by either clinical examination or imaging, whereas physician’s global assessment was found
suitable by only 13%. A scalable index was supported over a dichotomous outcome by 89%
of participants and weighting of items was strongly endorsed (87%). However, 80%
accepted that it is not clearly possible to differentiate “low” versus “high” disease activity or
damage versus activity (83%) in TAK. Discussions from this meeting informed the
subsequent breakout session at OMERACT 10 devoted to LVV. The OMERACT session
confirmed the need for investigators to analyze existing cohort data on validity of existing
assessment tools and organize a new initiative to gather new data focused on outcome
assessment in LVV.

Several issues regarding studying outcomes in LVV remain unresolved: (1) combining GCA
and TAK (see section above); (2) how to incorporate patient preferences/perspectives into
LVV assessment; (3) whether to pursue composite outcomes or individual elements; (4) the
roles and usefulness of both traditional biomarkers (sedimentation rate and C-reactive
protein) and newer markers; (5) the role of imaging in the set of outcomes for LVV; and (6)
definition of disease states.

RESEARCH AGENDA REGARDING OUTCOME MEASURE DEVELOPMENT
IN LVV

OMERACT 10 led to the drafting of a preliminary research agenda for outcome
development in LVV that includes:

• Conducting a Delphi exercise with a large group of international experts on GCA
and TAK. The goal of this exercise will be to generate a broad list of candidate
domains, endpoints, and outcome elements of interest and the list will be
subsequently refined to a smaller key set for further study. As LVV have an
ethnically uneven distribution, this effort should bring the experts from Europe, the
Americas, and Asia.

• Analysis of patient-reported outcome data from ongoing cohort studies of GCA and
TAK and completed clinical trials.

• Evaluation of imaging data from cohorts to gain insight into the likely key role that
vascular imaging will play in disease assessment in LVV. Use of imaging to assess
arterial narrowing, occlusion, or aneurysm is well established. However, the utility
of imaging data to determine disease status using vessel wall thickness, edema, and
enhancement is controversial.

• Prospective collection of data incorporating new elements and outcome tools as
suggested by the Delphi exercise.

SUMMARY
There is a clear need to develop a validated set of outcome measures for use in clinical trials
of LVV. The OMERACT Vasculitis Working Group has taken on this task, reviewed
current evidence, created a research agenda, and plans to develop a core set of outcomes for
LVV.
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Table 1

Summary of outcome measures used in trials of giant cell arteritis (GCA) by study type
†(6–12,33–51). Values

are expressed as number (%) of studies reporting the listed outcome variable.

Outcome Clinical Trials, n
= 9 (%)

Treatment Series or
Metaanalysis, n = 11

(%)

Biomarker Studies,
n = 6 (%)

Overall, n = 26
(%)

GCA-related outcomes

 GCA disease activity scale 1 (11) 0 (0) 2 (33) 3 (11)

 GCA complications 5 (56) 8 (73) 2 (33) 15 (58)

 Flare 2 (22) 2 (18) 3 (50) 7 (27)

 Remission 3 (33) 4 (36) 0 (0) 7 (27)

 Relapse 5 (56) 6 (55) 3 (50) 14 (54)

 Symptoms and/or physical examination 9 (100) 8 (77) 6 (100) 23 (89)

 Other GCA-related outcomes* 2 (22) 2 (18) 0 (0) 4 (15)

Laboratory testing outcomes

 Erythrocyte sedimentation rate 9 (100) 5 (46) 5 (83) 19 (73)

 C-reactive protein 6 (67) 2 (18) 5 (83) 13 (50)

 Complete blood count 7 (78) 3 (27) 2 (33) 12 (46)

Glucocorticoid-related outcomes

 Duration of GC treatment 2 (22) 3 (27) 0 (0) 5 (19)

 Cumulative GC dose 7 (78) 5 (45) 0 (0) 12 (46)

 Percentage on GC at end of study 2 (22) 0 (0) 1 (17) 3 (12)

 GC dose at end of study 3 (33) 0 (0) 0 (0) 3 (12)

 GC-related adverse events 6 (67) 5 (46) 0 (0) 11 (42)

 Other GC-related outcomes** 5 (56) 3 (27) 1 (17) 9 (35)

Other outcomes

 Mortality 1 (11) 1 (9) 0 (0) 2 (8)

 Study drug-related adverse event (non-GC) 5 (56) 2 (18) NA 5 (25)

 Imaging 0 (0) 0 (0) 0 (0) 0 (0)

 Patient-reported assessments 1 (11) 0 (0) 1 (17) 2 (8)

†
Data from studies that included ≥ 20 patients.

*
Recurrence, exacerbation, cure, time to first relapse;

**
Time to specific GC dose, GC resistance, GC failure, maintenance GC dose. GC: glucocorticoid; NA: not applicable.
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Table 2

Summary of outcome measures used in trials of Takayasu’s arteritis (TAK) by study
type13,14,18,21,24,25,31,52–116. Values are number (%) of studies reporting the listed outcome variable.

Outcome Treatment and
Outcome Series, n =

34 (%)

Imaging*, n = 15
(%)

Biomarker Studies,
n = 24 (%)

Overall, n = 73
(%)

TAK-related outcomes

 Remission 7 (21) 0 (0) 7 (29) 14 (19)

 Relapse 3 (9) 0 (0) 1 (4) 4 (6)

 Stable 4 (12) 0 (0) 1 (4) 5 (7)

 Activity according to definition by Kerr52 14 (41) 8 (53) 11 (46) 36 (49)

 TAK disease activity scale (DEI.TAK/ITAS) 2 (6) 0 (0) 0 (0) 2 (3)

 Interventions (PTCA + surgery) 23 (68) 1 (7) 1 (4) 25 (34)

Laboratory testing outcomes

 ESR, CRP, or CBC 23 (68) 12 (80) 21 (88) 56 (77)

Glucocorticoid-related outcomes

 Dose or duration 25 (96) 7 (54) 17 (74) 49 (79)

Other outcomes

 Mortality 13 (46) 0 (0) 0 (0) 13 (20)

 Patient-reported assessments 3 (11) 0 (0) 0 (0) 3 (5)

 Angiography 21 (62) 8 (53) 11 (46) 40 (55)

*
Studies on imaging modalities other than conventional angiography. DEI.TAK/ITAS: Disease Extent Index for Takayasu’s arteritis/Indian

Takayasu’s Arteritis Score; PTCA: percutaneous transluminal coronary angioplasty; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein;
CBC: complete blood count.
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Table 3

Comparison of the clinical features in patients with giant cell arteritis (GCA) and Takayasu’s arteritis (TAK).
Data derived and table modified from Michel, et al. J Rheumatol 199617 and Maksimowicz-McKinnon, et al.
Medicine (Baltimore) 20092.

Clinical Feature Predominant in TAK* Predominant in GCA* Commonly Present in Both*

Female predominance X

Caucasian predominance X

Younger age at presentation X

Older age at presentation X

Fever X

Weight loss X

Elevated markers of inflammation X

Anemia X

New headache X

Jaw claudication X

Scalp tenderness X

Vision loss X

Arthralgia X

Vascular bruits X

Diminished or absent upper extremity pulse X

Upper extremity blood pressure discrepancy X

Upper extremity claudication X

Lower extremity claudication X

Temporal artery abnormalities X

Granulomatous inflammation on arterial histopathology X

Aortic aneurysm X

Aortic narrowing or occlusion X

Subclavian arterial disease X

Renal artery involvement X

Mesenteric arterial involvement† X

*
While most of these clinical features can be present in patients with both giant cell arteritis and Takayasu’s arteritis, assignment of predominance

was made based on percentages of patients with giant cell arteritis and Takayasu’s arteritis with these clinical features in these 2 reports.

†
Assessed only in Maksimowicz-McKinnon2.
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