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ARTICLE INFO ABSTRACT

Keywords: Background: Giant Cell Arteritis (GCA) is the commonest form of systemic vasculitis in people over the age of 50.
Giant cell arteritis Published research highlighted the lack of a disease-specific patient reported outcomes (PROMs) for GCA.

GCA

Objectives: To assess the validity, reliability and responsiveness to change of a devised disease specific patient
self-reported outcome measures questionnaire for Giant Cell Arteritis (GCA).

Patient education Methods: The GCA-PROMs was conceptualized based on frameworks outlined in the OMERACT developed core
Patient stratification set of Outcome Measures for Large-Vessel Vasculitis and the guiding principles of the FDA guidance. Initially,
Benefit,/risk ratio cognitive interviews were conducted to identify item pool of questions. Item selection and reduction was ach-
ieved based on patients as well as an interdisciplinary group of specialists. Rasch and internal consistency
reliability analyses were implemented.

Results: A total of 54 GCA patients completed the questionnaire. The GCA-PROMs questionnaire was reliable as
demonstrated by a high standardized alpha (0.878-0.983). Content construct assessment of the GCA-PROMs
functional disability and QoL revealed significant correlation (p< 0.01) with both HAQ and EQ-5D. Changes
in functional disability, QoL showed significant (p< 0.01) variation with diseases activity status in response to
therapy.

Conclusions: The developed GCA-PROMs questionnaire is a reliable and valid instrument for assessment of GCA
patients. A stratified treatment regimen depending on the individual patient’s risk factors as well as preferences
and associated comorbidities is the best approach to tailored patient management.

PROMs
GCA-PROMs

e Giant cell arteritis disease specific patient reported outcome
measures tool is vital for both standard practice as well as
clinical trials.

Giant cell arteritis disease specific patient reported outcome
measures tool facilitate the assessment of the impact of the GCA
symptoms and intervention on the individual patient’s health
related quality of life measure and set up a treatment plan
tailored to the patient’s needs.

Key Points

e Patient reported outcome measures tool assesses the medical
care outcomes as perceived by the patients, including treatment
effectiveness and safety.
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Introduction

Giant cell arteritis (GCA) is a type of vasculitis that affects medium
and large arteries, particularly those in the head and neck. It is a chronic
condition that can lead to permanent visual loss, stroke, and other
serious complications if left untreated [1]. In addition to the charac-
teristic cranial symptoms of GCA, extracranial Large Vessel Vasculitis
“LVV-GCA” disease spectrum may also expand to include affection of the
aorta and its main branches without cranial involvement [2]. Because of
the relatively high risk of permanent visual loss (reported in about 20 %
of the patients), GCA has been considered a medical emergency [3,4].
Therefore, prompt management is urgently required to safeguard the
patient’s sight [5] and glucocorticoids have been the corner stone of
GCA treatment for decades.

Personalized patient care is an approach to healthcare that considers
the unique needs and preferences of each individual patient. Patient-
reported outcome measure (PROMs) provide valuable information
about how patients experience their illness and the impact it has on their
daily lives. This information can help healthcare providers make more
informed decisions about treatment options and monitor the effective-
ness of interventions over time [6]. In GCA patient-reported outcome
measures (PROMs) can be used to assess the impact of the disease on
patients’ functional abilities as well as quality of life and help tailor
treatment plans to their specific needs [7]. Current disease activity
assessment tools were found to be inadequate to assess and monitor
disease activity in GCA [8]. This situation leads to significant variations
in clinical practice. Therefore, there has been a real need for a
disease-specific patient-reported outcome measures (PROMs) for GCA to
fill this gap in the literature. This study was carried out aiming to
develop a disease-specific self-reported PROMs questionnaire for GCA;
assess its validity, reliability as well as responsiveness to change for use
as an outcome measure in clinical studies (e.g. randomised controlled
trials).

Methods

The PROMs tool was conceptualized based on frameworks outlined
in the OMERACT developed core set of Outcome Measures for Large-
Vessel Vasculitis [9] and the guiding principles of the FDA guidance
[10]. This was multicentre study carried over 18-months period. The
developed questionnaire was prepared and validated in both English
and Arabic formats. The patients’ cohort included in this work included
28 native English speaking and 26 Arabic speaking patients living in the
catchment area of the contributing middle east centres. Participants
were made aware of the study by their treating healthcare professionals.
All patients who shared in the study signed an informed consent ac-
cording to the declaration of Helsinki. The study protocol was approved
by Tanta university ethical committee, ethical approval number
36264PR45/1.

Step I: development of the GCA specific item tool

Driven by the OMERACT report (2018) [11] regarding the devel-
opment of outcome measure in Large-vessel Vasculitis: the information,
content, and format of the PROMs were developed via a) systematic
review of the available evidence, b) cognitive interviews with 12 pa-
tients (6 men and 6 women mean age 63.4 + 7.81) mean disease
duration 6.7 + 4.8 weeks) diagnosed according to American College of
Rheumatology/EULAR classification criteria for giant cell arteritis [12],
with a range of severity to identify the item pool questions. Data were
recorded using a structured proforma sheet. Interviews took place in a
private room and lasted between 30 and 60 min. The patients were given
the opportunity to identify areas of their lives that were important from
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their point of view. c) steering committee input to discuss evaluation of
the GCA patients’ needs and input from all key informants. d) Item se-
lection and reduction was achieved based on patients as well as an
interdisciplinary group of physicians, nurses, and health educators, in
addition to clinometric and psychometric methods. The latter included
Rasch and internal consistency reliability analyses. Following a content
analysis of the transcripts reflecting important patient-reported out-
comes, the GCA-specific measures of impairment and health related
quality of life were listed. Related themes were highlighted, grouped
together and organised by conceptual categories [13-15]. The content
analysis, category identification and linguistic evaluation was discussed
between members of the development team and assessed for repetition
and ambiguity. The information gathered was incorporated into the
GCA-PROM:s draft. The detailed methodology was described in a former
publication [16].

Step II: development of the questionnaire
The questionnaire included 5 domains:

I. Health Related Quality of Life assessment questionnaire:
include 10-items scale to assess a) functional ability, and 10-items to
assess b) quality of life. Using Rasch analysis [17] for ordered
response options, content analysis and semi structured group dis-
cussion, the questionnaire was developed. The patient should
respond using one of the 4 standard response options: 0 = without
any difficulty, 1 = with some difficulty, 2 = with much difficulty and
3 = unable to do. The mean score for each of the functional ability
index as well as quality of life is calculated, and the total score ranged
from O to 3 [18].

II. Disease activity parameters [19]: namely severity of temporal
headache, severity of acute visual loss, patient global assessment,
fatigue, memory affection and difficulty to concentrate, assessed
using numeric rating “0-10-cm” horizontal visual analogue scales
(VAS) that contains half units, where a score of 0 = no symptoms,
and a score of 10 = very severe symptoms. The range is 0-10.
III-A. Assessment of the disease symptoms and systemic features
(12-items check list): reflecting the patients’ benefit and response to
therapy, or relapse, using tick boxes.

III-B. Psychological impact of the disease/ Self-perception (6-
items check list): reflecting the psychological changes that patient
might have developed in response to the disease or its medical
therapy.

IV-A. Self-reported risks associated with medical therapy (25
items check list). Reflecting risks associated with steroid
management.

IV-B. Self- reported comorbidities (15 items): which help to
stratify the patients according to their risk factors, using tick boxes.
IV-C. Falls risk assessment using Falls Risk Assessment Score
(FRAS) [20]

V. Patient motivation score: to assess for the individual patient’s
motivation. The questionnaire includes 10-items questions and using
numeric rating “0-10 cm” Visual Analogue Scale to score each item.
A mean score is calculated across all items. The total score ranged
from O to 10.

Step III: validation

The routine clinic was used as a setting for the questionnaire eval-
uation. 54 registered patients who meet the American College of
Rheumatology/EULAR classification criteria for giant cell arteritis [12]
were included in this step of the work. All patients were asked to com-
plete the PROMs questionnaire while sitting in the waiting area before
being examined by the treating physician. A supervising nurse was
present to provide help, if needed. Assessment of the disease and
medication associated risks: HbAlc, blood pressure both upper limbs,
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body weight, lipid profile, DXA-scan and 10-year probability of fracture
risk was carried out for every patient. Also, every patient had ultrasound
scan for assessment of axial artery, common superficial temporal artery,
and its parietal and frontal branches. The PROMs questionnaire was
validated by comparing its yield to a group of other instruments’ results
that explore different disease activity parameters:

- Vascular deficit whether cranial or extracranial

- Acute visual deficit

- GCA outcome measures: Temporal headache, visual deficit, and pa-
tient global assessment.

Laboratory assessment for inflammatory markers: (The erythrocyte
sedimentation rate (ESR) measured using Westergren’s method and
CRP using ELISA technique.

Falls risk assessment (FRAS) [20]

In addition, each patient completed a copy of the Stanford HAQ [21]
as well as European quality of life questionnaire- 5D [22]. The EQ-5D
includes single item measures of: mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Each item is coded using
3-levels (1 = no problems; 2 = some problems; 3 = severe problems).
The instrument includes a global rating of current health using a
visual analogue scale (VAS) ranging from O (worst imaginable) to
100 (best imaginable). An additional single item measure of health
change (better, much the same, worse) was included.

Reliability and comprehensibility

Test-retest reliability (reproducibility) was assessed by asking the
patients to complete a second copy of the questionnaire 2-days after the
initial visit to the rheumatology department when they completed the
first copy. "Analysis of properties of the questionnaire" was set as a
justification for completing the questionnaire for the second time. After
completing the questionnaire for the first time, every patient was asked
to rate the questionnaire out of 10 to assess for the comprehensibility.

Responsiveness

Responsiveness has been described as the ability of an instrument to
measure clinically important change over time with change at present.
Sensitivity to change of the PROMs questionnaire was assessed in 54
patients who received medical management as well as a patient edu-
cation program. Patients completed the questionnaire at baseline
assessment and 4-weeks as well as 12-weeks after treatment. Average
percentage changes in disease severity parameters assessed by GCA-
PROMs were assessed.

GCA medical management

All patients started steroid therapy according to the EULAR recom-
mendations [5], however, patients were also stratified according to their
associated comorbidities, such that a combination of steroids and
methotrexate therapy was commenced for those patients precenting
with acute GCA symptoms in association with diabetes mellitus,
depression, or eye affection (cataract or glaucoma). Tocilizumab ther-
apy was commenced in selected patients with GCA refractory, or re-
lapsing disease, the presence or an increased risk of GC related adverse
effects or complications: osteoporosis, diabetes, cardiovascular disease,
or glaucoma.

Statistical analysis

Data collected regularly and statistical manipulation was performed
using the 11th version of SPSS. Variables are summarized in the form of
mean and standard deviation if continuous, and frequency distribution if
categorical. Median and Inter-quartile range (IQR) was calculated for
skewed data. Pearson correlation coefficient was used to figure out
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correlation between quantitative variables. Error bars and scatter dia-
gram were used to illustrate deviations and correlation respectively of
different variables. Changes in the PROMs questionnaire were calcu-
lated by subtracting the second record from the first record. Intraclass
correlation coefficient for agreement (reliability) and consistency was
calculated, and alpha statistic was calculated as an additional measure
of reliability. Validation was tested by calculation of Spearman’s cor-
relation coefficient with the tested questionnaire and the selected
confirmatory tests. P value is significant if less than 0.05.

Results

Fifty-four patients (18 males, 36 females, mean age 68.8 + 7.8 years,
mean disease duration 2.3 + 1.9 weeks) who meet the American College
of Rheumatology/EULAR classification criteria for giant cell arteritis
[12] included in this work to assess for the validity and reliability of the
GCA-PROMs questionnaire.

Applicability and feasibility of the PROMs: The mean time to com-
plete the questionnaire was 5.16 + 0.28 min. The mean time to scan and
score the patient answers 1.72 + 0.47 min. One hundred and 49 (90.7 %)
assigned the PROMs questionnaire as comprehensive giving scores
higher than or equal 8.5. Five patients (9.3 %) recorded a score of 7-8
out of 10. A mean score of 9.3 was reported by the interviewed patients
(95 % CI 9.3-9.6)

Validity: To assess the validity of the GCA-PROMs questionnaire
items were compared to the parameters of disease severity, Table 1
shows correlation of the GCA-PROMs items with the disease outcome
measures as well as the inflammatory markers (ESR and CRP) in the GCA
patients included in this work.

Both the functional ability and quality of life questionnaires had no
misfitting items, correlated significantly (p< 0.01) with clinical pa-
rameters of disease activity, whereas Cronbach’s alpha for functional
ability was 0.947 and quality of life was 0.938. A significant correlation
(p< 0.01) was observed in percentage changes of both functional ability
score and quality of life score with those of the scores of GCA outcome
measures including headache and acute visual deficit scores (Table 2).

Comparing the GCA-PROMs functional ability to the Stanford HAQ
among GCA patients revealed a significant correlation with r = 0.924, p
<0.001. Similarly, there was a significant correlation between GCA-
PROMs Quality of life and EQ-5D score with r = 0.891 (p< 0.001) as
well as EQ-5D VAS score with r = 0.886 (p< 0.001).

Reliability: Minimal changes ranging between —0.02 and 0.06 were
noticed when repeating the GCA-PROMs for functional ability assess-
ment while the quality-of-life score demonstrated changes ranging be-
tween 0.03 and 0.11 (Table 3). Standardized alpha as well as intraclass
correlation coefficient (ICC) showed a high value for the functional
impairment, quality of life as well as patient motivation scores.

Responsiveness: On studying the correlation of percentage changes
in GCA-PROMs Functional disability and quality of life (QoL), motiva-
tion score as well as percentage of change of disease severity parameters,
a statistically significant correlation (p< 0.001) was observed. Table 4
shows the average percentage of change was almost in the same range
for the different instruments.

Stratification of the patients’ management, helped to achieve sig-
nificant improvement in 47 patients (87 %) by week-12. IV methyl-
prednisolone therapy was administered in 25/54 (46.3 %) patients,
whereas prednisolone monotherapy was recommended in 29/54 (53.7
%) patients. Combined prednisolone and methotrexate therapy at
baseline was reported in 7/54 (13 %) patients, whereas methotrexate
therapy was added to prednisolone by week-4 in 5/54 (9.3 %) patients.
Tocilizumab was commenced in by week-8 in 8/54 (14.8 %) patients
Assessment of benefit/risk ratio was positive reflecting good response to
therapy in 37/54 (68.5 %) Patients whereas it was negative indicating
poor response to therapy and development of steroid side effects in 17/
54 (31.5 %) Of the patients.
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Table 1

Giant Cell Arteritis: Correlation of the GCA-PROMs items with the disease activity parameters as well as the inflammatory markers (ESR and CRP) as Validating tools.
Items of the PROMsQ Acute Temporal Headache Acute Visual Deficit Jaw Pain EQ-5D HAQ ESR CRP
Functional disability 0.752%* 0.692%* 0.665** 0.946** 0.641** 0.628**
Quality of Life 0.764** 0.763** 0.876** 0.581** 0.621** 0.751**
Patient Global Assessment 0.858** 0.768** 0.569** 0.653** 0.632%* 0.674**
Fatigue Score 0.869** 0.748%* 0.648** 0.687**
Trouble Thinking 0.846%* 0.573%* 0.608%* 0.572%*
Motivation -0.684** -0.687%* -0.589** -0.649**
bl The core set of domains and outcome measures for use in clinical

Table 2

Correlation between GCA outcome measures and Functional Disability Score at
Baseline, 4 weeks and 12 weeks follow up.

Functional Disability

Baseline At 4 weeks At 12 weeks

r P r P T P
Headache .670%* .000 .902%* .000 723%* .000
Vision .660%* .000 897+ .000 917%* .000
ESR .263* .016 -0.329* .015 -0.310* .023
Patient GA .540%* .000 .913** .000 .847%* .000
Physician GA .380%* .002 .811%* .000 .800** .000

Table 3
Reproducibility of GCA-PROMs Questionnaire.

First Change Mean  Standardized ICC (95 % CD
Measure (95 % CI) Alpha
Mean (SD)
Functional 2.7 (0.6) 0.01 (-0.02 - 0.983 0.936
Ability 0.06) (0.914-0.956)
Quality of life 2.9 (0.9) 0.07 (0.03 - 0.965 0.932 (0.913 -
0.11) 0.948)
Acute 8.9(0.8) 0.11 (0.05 - 0.893 0.87
Headache 0.13) (0.82-0.86)
Acute visual 7.06 (1.5) 0.1 (0.04 - 0.932 0.86
deficit 0.12) (0.84-0.88)
Patient Global 8.9 (0.63) 0.08 (0.03 — 0.878 0.87
Assessment 0.14) (0.83-0.86)
sleep
Fatigue 8.8 (0.61) 0.09 (0.02 — 0.925 0.83
0.13) (0.82-0.88)
Motivation 8.9 (0.42) 0.07 0.934 0.942 (0.943 -
score (0.05-0.08) 0.956)
Table 4
Percentage Changes in GCA outcome measures at different points of follow up.
Percentage Changes P value
Baseline — 4 Baseline — 12 4 wks - 12
wks (%) wks (%) wks (%)
Headache 72.3 £10.9 87.1 £8.0 54.86 £17.9 <0.001
Vision 77.9 £11.3 88.8 £12.8 41.3 £78.2 <0.001
ESR 78.8 £ 6.4 86.8 = 10.5 35.15 + 40.2 <0.001
Patient GA 72.2 +10.2 82.4+125 37.8 £74.1 <0.001
Quality of life 75.2+9.4 81.7 £ 145 33.2+87.2 <0.001
Functional 74.1 £8.9 74.1 £15.7 32.9 + 34.8 <0.001
ability
Discussion

By incorporating PROMs into routine clinical practice, healthcare
professionals can better understand the unique needs and preferences of
each patient with GCA. This information can be used to tailor treatment
plans to individual patients and improve outcomes. This study was
carried out to develop a disease-specific self-reported PROMs ques-
tionnaire for GCA; assess its validity, reliability as well as responsiveness
to change.

trials in LVV published by the OMERACT Vasculitis Working Group in
2017 [9] highlighted the lack of a disease-specific PRO for people with
GCA [7]. The OMERACT group proposed a draft core set of domains for
both GCA and Takayasu arteritis “TAK”, including “organ function,
arterial function, biomarkers, fatigue, pain, and death and two addi-
tional preferred domains including psychosocial impact and physical
function, plus separate additional GCA- and TAK- specific domains”. The
specific GCA-PROM:s tool developed in this study was proved to be valid,
reliable as well as responsive to change. It has also facilitated the
incorporation of the individual patient’s disease outcome measures,
fatigue level, psychological status, preferences/perspectives as well as
motivation into standard practice and evaluation. It has also incorpo-
rated health related quality of life, patient’s associated comorbidities, as
well as benefit/ratio into patient’s evaluation. In addition, it helped in
defining the disease activity status in addition to both the traditional
biomarkers (sedimentation rate and C-reactive protein) and imaging
outcomes for GCA.

Given the lack of international standards for measuring disease ac-
tivity status in GCA, disease specific PROM for GCA is expected to play
an important role in standard clinical practice as well as clinical trials.
The devised GCA-PROMs has adopted the FDA-approved methodology
and has involved patients in the different steps of development. Previ-
ously published specific measures of disease activity in LVV include the
Birmingham Vasculitis Activity Score (BVAS) which has been validated
as a tool for small and medium-vessel vasculitis. Birmingham Vasculitis
Activity Score entails a list of multiple manifestations of vasculitis, ar-
ranged by organ systems on one page, hence it facilitates the recording
of the absence or presence of evidence of active vasculitis. Although
Birmingham Vasculitis Activity Score has been used widely in ANCA-
associated vasculitis [granulomatosis with polyangiitis (Wegener’s)
and microscopic polyangiitis] therapeutic trials [23], it has been used in
only a small number of studies of GCA [24,25], and has not been fully
validated for use in clinical trials of LVV. The Disease Extent Index for
Takayasu’s arteritis (DEL.Tak) was developed based on the BVAS.

Recently, a disease-specific patient-reported outcome measure was
developed to assess for patient perceptions of health-related quality of
life in giant cell arteritis [8]. The developed tool included 40-item draft
questionnaire to assess GCA symptoms and its impact on the patients’
health-related quality of life. The items were split over 4 domains: Acute
symptoms, activities of daily living, psychological and participation
with a total score of 0-90. However, this has not yet been subject to
psychometric testing. Furthermore, the questionnaire developed by
Robson et al. needed to interview 36 patients, whereas in this work
12-patients were interviewed. This could be attributed to the factor that
health related quality of life measures and disease outcome measures
have been assessed previously in separate studies [18,19]. de Boysson
et al. [26] published a single-center self-assessment study to assess the
GCA impact and Its treatment on the patient’s quality of life. The
identified parameters are in agreement with the findings of this work.
Results of this work also agrees with the findings of the work done by
Jobard et al. [27] to assess the quality of life of GCA patients which
showed significant improvement after high glucocorticoids dose. In
concordance with the previously published research and the results of
this work, Hellmann et al. [28] identified 20-items that were rated as
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extremely important parameters for GCA patients. As expected, “losing
sight in both eyes permanently, came on top of the 20 items. An
important finding of this work was that the Short Form (SF-12) does not
cover several domains important for GCA patients. Lastly, Boysson et al.
[29] published a study assessing glucocorticoids tolerance in GCA pa-
tients using a self-evaluation questionnaire which concluded that careful
monitoring of glucocorticoids-related adverse events and endorsed the
use of sparing approaches in patients at high risk. The PROMs ques-
tionnaire developed in this work, included all the domains published in
the earlier studies into one format which can be scored and used to
monitor the GCA patients in the day-to-day standard practice.

Using disease specific PROMs within routine clinical care has been
explored in other inflammatory arthritic conditions [16,31]. Qualitative
analysis of the Remote Monitoring of RA smartphone app data over 4
weeks (Rheumatoid Arthritis (RA) patients were asked to complete the
PROMs questionnaire over 4-weeks [patients reminded each day with a
buzzer] with a rheumatologist review at the end of the 4 weeks),
revealed that RA patients noted that their disease was “more visible” to
clinicians who were able to capture the global image of their disease
[32]. A yearlong European study evaluating the e-PROs use in RA pa-
tients, revealed that they were also acceptable to patients [33]. One of
the challenges raised regarding implementing PROMs in standard
practice was, given that GCA patients are usually among the older age
groups, they may not prefer to complete the PROMs questionnaire. Our
experience in this study and in previous studies revealed that the GCA
patients were happy to complete the questionnaire as they felt it is
relevant to their condition, hence the high comprehensibility score
recorded in this work.

The 2018 EULAR recommendations for management of GCA [5]
recommended one treatment approach of management for all the pa-
tients (considering IV methylprednisolone for patients presenting with
visual affection/ ischemic complications and high oral steroids dose for
the rest of the patients). EULAR suggested the empirical addition of
DMARD therapy only to GCA patients who sustain a flare of their disease
or at increased risk of steroid associated side effects. Considering the
expected rapid progression of glucocorticoid-related and disease-related
complications, the strategy of “one size fits all” is no more applicable in
GCA management approach [34]. Early intervention, in a style similar to
that adopted in inflammatory arthritis, early introduction of DMARD/-
biologic therapy sounds logic and would be more appropriate strategy
towards Treat to Target outcome. Results of this work, though was a
secondary outcome, are in favor of this move towards therapy tailored to
a stratified approach.

In conclusion, GCA is a multifaceted disorder which represents a
challenge to its diagnosis as well as management in standard clinical
practice. Generic PROMs, which can be used across a range of different
diseases, may not always involve content specific enough for use in GCA.
The GCA-PROMs is a specific multi-dimensional patient reported
outcome measures questionnaire which is valid, reliable and sensitive to
change tool for assessment and monitoring of GCA patients. Being short,
rapid and comprehensive, this adds more to its applicability in standard
clinical practice. The data support the value of completion of the patient
self-reported questionnaire, which provides a quantitative written
documented record by the patient, at each visit to the clinic. Stratifi-
cation of the patients based on their associated comorbidities and/or risk
factors and the regular evaluation of the benefit/risk ratio of medical
therapy has facilitated the disease control and the timely use of DMARD/
biologic therapy.
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