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Abstract

Objectives: To finalize and validate a disease-specific patient-reported outcome (PRO) measure: 

the ANCA-associated vasculitis patient-reported outcome (AAV PRO) questionnaire. Using a 35-

item candidate questionnaire developed following 50 qualitative interviews in the UK, USA and 

Canada, a longitudinal survey was conducted to determine the final scale structure and validate the 

AAV-PRO.

Methods: Participants were recruited via Vasculitis UK and the Vasculitis Patient-Powered 

Research Network. The 35-item candidate questionnaire was completed at baseline and three-

months; UK participants completed the EuroQol-5D-5L (EQ-5D-5L), whilst US participants 

completed a test-retest exercise, three-to-five days after baseline. Scale structure was defined using 

exploratory factor analysis (EFA) and Rasch analysis. Convergent and known groups validity, test-

retest reliability, and longitudinal construct validity were assessed.

Results: There were 626 participants with AAV; >25% reporting “active disease”. EFA and 

Rasch analysis supported a 29-item profile measure comprising 6 domains: “Organ-Specific 

Symptoms”, “Systemic Symptoms”, “Treatment Side Effects”, “Social and Emotional Impact”, 

“Concerns about the Future”, and “Physical Function”. Mean domain scores were higher for 

participants with “active disease” versus “remission” (p<0.001). Construct validity was 

demonstrated by correlations between domain scores and the EQ-5D-5L (range r=−0.55 to 0.78), 

all p<0.0001. In participants reporting “no change” (n=97) during the test re-test, Intraclass 

Correlation Coefficient values were high (range 0.89–0.96) for each domain.
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Conclusions: The AAV-PRO, a new disease-specific PRO measure for AAV, has good face and 

construct validity, is reliable, feasible, and discriminates among disease states.

Keywords

Granulomatosis with polyangiitis; Systemic vasculitis; Patient perspective; Outcomes research; 
Corticosteroids; Glucocorticoids

Granulomatosis with polyangiitis (GPA, Wegener’s), eosinophilic granulomatosis with 

polyangiitis (EGPA, Churg-Strauss), and microscopic polyangiitis (MPA) are life- and 

organ-threatening disorders affecting the lungs, kidneys, ear, nose, throat, nerves, skin, and 

quality of life of affected patients and are collectively known as the ANCA-associated 

vasculitides (AAV)12. Despite improvement in mortality and morbidity with newer treatment 

regimens, the risk of relapse in AAV is 35% over five years3. Many patients experience 

persistent disease activity, long-term exposure to toxic therapies4, and the psychosocial 

impact of a serious illness5

Health related quality of life (HRQoL) is impaired in AAV6–8. A quarter of patients 

experience depression and more than 40% anxiety6. Work disability is high with a quarter 

unemployed due to AAV9, and 50% reported their careers had been hindered10. Fatigue and 

pain are important symptoms611. The opinions of patients and clinicians on the relative 

importance of outcomes often differ1213.

The Outcome Measures in Rheumatology (OMERACT) core set of outcome measurements 

for use in clinical trials in AAV included the generic Short-Form 36 (SF-36) patient reported 

outcome (PRO) measuring HRQoL14–16. Generic PROs can lack specificity17 and the 

OMERACT Vasculitis Working Group identified the need for an AAV- specific PRO to fully 

capture the patient’s perspective18. An international steering committee comprising patient 

partners, methodologists, statisticians and clinicians from the UK, USA, and Canada have 

been developing a new disease-specific PRO, in line with guidance from the United States 

Food & Drug Administration (FDA)19. The project received critical scrutiny and feedback at 

three successive Vasculitis Workshop sessions at OMERACT conferences2021.

A three-stage approach has been followed. Stage 1: Qualitative analysis, item production 

and testing in the UK, USA and Canada resulting in a 35-iten candidate AAV-PRO 

questionnaire (completed)22. Stage 2: Large-scale parallel survey of people with AAV in the 

UK and USA, to investigate the underlying scale structure of the AAV-PRO. Stage 3: 

Assessment and validation of the AAV-PRO’s measurement properties, including construct 

validity, reliability, discriminatory ability and ability to detect change. Stages 2 and 3 are 

reported here.

METHODS AND MATERIALS

An international steering committee, including four patient partners, had oversight of the 

patient survey materials, working with the patient groups Vasculitis UK and the Vasculitis 

Patient-Powered Research Network (the VPPRN).
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Ethical approval was given by the Medical Sciences IDREC, University of Oxford, Oxford, 

Ref: MS-IDREC-C1–2015-087 for the UK and US survey. In the US, approval was given by 

the Institutional Review Boards at the University of Pennsylvania and the University of 

South Florida, Ref: Pro00018514. Patients were recruited between June and October 2015.

Inclusion / exclusion criteria:

Participants were required to have AAV, English speaking, aged ≥18 years and to fulfill the 

following:

1) Affirm that they had ANCA-associated vasculitis (AAV); and

2) Received either a positive test result for ANCA OR diagnostic biopsy OR angiogram; and

3) Currently or previously taken glucocorticoids or another immunosuppressant/s.

Participants with AAV were sent a pack by post (Vasculitis UK) or email (VPPRN in the 

US) containing a covering letter, information sheet, and forms for demographic (date of 

birth, location, sex, race, highest educational level, employment status) and disease-related 

data (type of AAV, date of diagnosis, positive ANCA test, current disease state, 

immunosuppressant medications), and the 35-item candidate AAV-PRO questionnaire. The 

first 12 items addressed symptom severity; the remaining 23 items addressing the impact of 

AAV, or its treatment, on HRQoL. Each item has five ordinal integer response options (three 

formats applying to different items: symptom severity, level of difficulty, frequency of 

experiencing a problem), scored 0 to 4; higher scores denoting greater severity or impact. 

UK participants were also sent an EQ-5D-5L questionnaire23 at baseline. This five-item 

generic measure assesses mobility, self-care, usual activities, pain/discomfort and anxiety/

depression on a five-point scale. EQ-5D-5L index values were calculated using the cross-

walk method24.

Three-to-five days after they provided baseline responses the US participants were sent a 

repeat 35-item AAV-PRO candidate questionnaire (test-retest), disease state questions and a 

transition question concerning change in disease state since baseline questionnaire 

completion: ‘Overall, how are you NOW (in terms of your vasculitis and any treatment side 

effects), compared with 5 days ago (when you first answered the questionnaire).

After three months, all UK and US participants were sent the same 35-item candidate AAV-

PRO questionnaire and the transition item used for test retest, but with comparison made 

with ‘3 months ago’.

Sample size

Sample size for health status questionnaire development requires at least three respondents 

per questionnaire item tested25. The aim was to recruit at least 500 patients (250 from each 

country).
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Statistical methods

Data were analysed using SPSS release 20 (PASW Statistics 20© 2015 SPSS Inc. SPSS 

(Hong Kong) Ltd). To minimize type-I error, the significance level for all analyses was set at 

two-sided p<0.01.

Criteria for questionnaire item reduction

1) Missing responses >3%26; 2) Distribution of responses exhibiting ceiling or floor effects 

(≥50% responses to an item taking either of the 2 most extreme response categories); 3) 

High inter-item correlation (≥0.80) or Cronbach’s alpha (≥ 0.93) suggesting redundancy; 4) 

Items poorly correlated with their overall domain/scale score (i.e. item-to-total correlations 

<0.3); 5) Cross-loading during factor analysis, 6) Particularly poor fit to the model (Item 

Trait Interaction p<0.01) on fitting to a Rasch unidimensional model to any identified 

domains.

Scale structure and dimensionality

Conceptual Framework—The AAV-PRO Conceptual Framework indicated that the PRO 

was likely to be multidimensional, i.e., containing items addressing symptom severity, and 

differing aspects of HRQoL (physical, psychological, social and global impact on health).

Factor structure—The formal process of item reduction and determination of scale 

structure was guided by Exploratory Factor Analysis27 (EFA), Rasch analysis28 

(RUMM2010 software; RUMM Laboratory Pty Ltd; Western Australia 6023) and from 

insights from the Conceptual Framework26. EFA was conducted using FACTOR27, based on 

a polychoric correlation matrix, using Principal Axis Factoring extraction, with oblique 

rotation method. Items correlating with a factor of >0.4 were considered to significantly load 

and the item was assigned to that factor29.

Individual item functioning—The polytomous Rasch model (for items with >2 

responses) is equivalent to a test of the theoretical construct validity and adequacy of a 

scale3031, assessing the unidimensionality of items in a scale283233.

Scale/domain properties

Internal consistency—Cronbach‟s alpha coefficients were calculated to assess the 

internal consistency of questionnaire domains. An alpha ≥0.70 is recommended to claim 

internal consistency3435, alpha > 0.90 may suggest redundancies, requiring item reduction31, 

with 0.80 to 0.90 considered optimal36.

Convergent validity.—It was hypothesised that a large Pearson’s correlation (r≥0.5) 

would be obtained between the AAV-PRO domains and generic EQ-5D-5L index scores (UK 

baseline sample only). It was anticipated that negative correlations would be seen, as the two 

measures are scored in opposite directions.

Test retest reliability—Intraclass Correlation Coefficients (ICC) were used to compare 

baseline AAV-PRO domain scores, with scores obtained three-to-five days later (US sample 

Robson et al. Page 5

Ann Rheum Dis. Author manuscript; available in PMC 2020 May 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



only) in those individuals whose condition had remained stable. ICC values >0.60 are 

recommended37

Meaningful change—The Standard Error of the Mean (SEM) was the error estimated for 

a single use of the questionnaire and is directly related to the reliability of the scale. The 

Minimal Detectable Change (MDC) was defined as the smallest amount of change between 

two time points that indicated a real change in the patient‟s health status38. The MDC90 was 

set to indicate that 90% of stable patients demonstrated random variation of less than this 

magnitude when assessed on multiple occasions39–41.

Known groups validity26.—It was hypothesised that AAV-PRO domain scores would 

differ significantly between patients self-identifying at baseline as having ‘Active disease’ 

versus patients ‘In remission’.

Longitudinal construct validity: responsiveness—Responsiveness was assessed 

where respondents provided relevant outcomes data at baseline and 3-months. Change 

scores were calculated as the baseline score minus the 3-month follow-up score for each 

AAV-PRO domain. Effect sizes (ES) were calculated as the difference between the sample’s 

mean baseline score and mean 3-month follow-up score, divided by the standard deviation 

(SD) of baseline score. ES calculates the magnitude of change measured by an instrument in 

a standardised way allowing comparison between instruments42. Change scores and ES were 

compared with responses on a 3-month transition item regarding change in patients’ 

condition.

RESULTS

Study sample and characteristics

The baseline survey response rate was 74% (n=662/900). Of the 662 respondents, 626 were 

eligible for inclusion (95%). Demographic and clinical characteristics of participants shown 

in (Table 1 and online supplementary Table S1)). The mean age was 60.4 years (SD 13.2) 

and participants were predominantly female (397, 64%). The sample represented the UK 

(348/626) and the US (278/626) with 45% and 46% of the sample respectively; UK 

respondents were older (mean 63 vs 57 years, p<0.001), and more likely to be retired (59% 

versus 32%, p<0.001).

Item response distribution - candidate AAV-PRO items

Candidate questionnaire items and baseline distribution of their responses are shown in 

Figure 1. Item response rates were high overall (maximum 1.6% missing data), supporting 

the feasibility of the questionnaire. One exception concerned „difficulties with sexual 

activity or desire’ (6.2% missing; 11.8% missing in age-group >65). Responses were 

generally evenly spread across responses, although >50% of respondents endorsed an 

extreme (‘No difficulty’) response on two items (‘Using hands for small careful movements’ 

and ‘Washing/drying/ dressing unaided’).
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Final dimensionality and scale structure of the AAV-PRO

The final AAV-PRO including 29 individual questionnaire items is shown in Figure 2 Details 

of the Rasch and EFA analyses are given in online supplementary Figures S1–3 and Table 

S2. The AAV-PRO is a profile measure containing 6 different domains: ‘Organ Symptoms 

Severity (OSS)’, ‘Systemic Symptoms Severity (SSS)’, ‘Treatment Side-Effects (TSE)’, 

‘Social and Emotional Impact (SEI)’, ‘Concerns About the Future (CAF)’ and ‘Physical 

Function (PF)’. The identified domains each fit the Rasch unidimensional model (Item Trait 

Interaction p>0.01) and had good internal consistency (Cronbach’s alphas 0.77–0.96) 

(Figure 2). Patient partners on the steering committee reviewed the items within each 

domain and developed the domain titles used above.

Six questionnaire items were identified for rejection based on failure to fit within the Rasch 

model for a particular domain, plus insights from the Conceptual Framework, EFA and 

clinical input : “nerve pain or numbness” reflected damage and felt not suitable for a PRO as 

would not capture change; “sexual activity …” obtained poor response rate; “worried about 

income” was considered too contextual with responses influenced by differing healthcare; 

“using hands for small tasks” response distribution indicating a ceiling effect (skewed 

towards ‘no difficulty’); “… social life is limited” had strong overlap in responses with other 

better fitting items indicating redundancy; and “… activities essential to your day”, “walking 

around shops” and “walking up-stairs” were all highly correlated indicating redundancy 

(exact meaning of “essential” flagged as problematic by patient partners).

Scoring of the 29-item AAV-PRO profile measure

Scores for each domain are calculated as the sum of each individual item score, (online 

supplementary Figure S4). Examples of items with response categories are shown in 

supplementary Figure S5.

Measurement properties

Convergent validity—Correlations (Pearson) between baseline AAV-PRO domains and 

EQ-5D-5L index-scores (UK sample only) were all large (≥0.50): OSS r= −0.55, SSS r= 

−0.67, TSE r= −0.65, SEI r= −0.73, CAF r= −0.68, and PF r= −0.78 (all p<0.001).

Test-retest reliability—All Intraclass Correlation Coefficient (ICC) values between 

domain scores at baseline and three-to-five days later (US sample) were very good: OSS 

ICC = 0.89 (95%CI I 0.84 to 0.93); SSS ICC= 0.91 (95%CI 0.86 to 0.94); TSS= 0.95 

(95%CI 0.93 to 0.97); SEI= 0.96 (95%CI 0.94 to 0.97); CAF= 0.95 (0.92 to 0.97); PF= 0.96 

(0.94 to 0.97). (Table 2)

Meaningful change—The Standard Error of the Mean (SEM), Minimal Detectable 

Change (MDC90) estimate were calculated based on the ICC and the Standard Deviation of 

the baseline score (Table 2).

Known groups validity—AAV-PRO domain scores all differed significantly (p<0.001) 

between patients self-identifying as having ‘Active disease’ versus ‘In remission’ (see Table 

3) as was also the case for the EQ-5D-5L.
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Longitudinal construct validity—Mean change scores and ES for the AAV-PRO 

domains were mapped to level of response to the 3-month transition item (Table 4). Results 

showed that respondents reporting ‘no change’ in their condition exhibited appropriate ES, 

close to zero, while positive ES range 0.21 to 0.28 were associated with the response ‘Much 

better’ for all domains. The response ‘slightly better’ had ES lying between zero and the 

value associated with ‘Much better’ responses. In general, responses indicating a worsening 

health state were associated with negative ES of a magnitude that mirrored results associated 

with positive responses/improvement. The exception here was the organ symptom severity 
domain with scores lacking a significant linear trend across the transition item responses (all 

other domains‟ linear trend p≤0.003).

Comparison between the AAV-PRO domain scores and demographic and 
clinical features—There were no differences in mean scores between each of the three 

AAV (GPA, MPA, and EGPA) (p<0.01) and no correlation between length of time from 

diagnosis and any of the AAV-PRO scales (p<0.01). There were differences between i) USA 

and UK respondents, with UK scores higher (i.e. worse) (p≤0.001) on all scales, ii) Male and 

female mean scores, with women scoring higher on all scales (P<0.01), and iii) Younger and 

older respondents with higher mean scores on the Social and Emotional Impact Subscale in 

those in the ≤ 65 age-group compared with older participants (p<0.01) (see online 

supplements S3–7).

The final 29-item AAV-PRO is available from the corresponding author and is free for non-

commercial academic and clinical use.

DISCUSSION

The AAV-PRO is a new 29-item, disease-specific PRO measure for use in ANCA-associated 

vasculitis. It has good face, content, and construct validity, is reliable, feasible, and 

discriminates among disease states. Patients have played a key role within every stage of 

development22. This manuscript describes the underlying structure of the final AAV-PRO 

and its validation in terms of reliability, feasibility, discrimination and construct validity.

The final 29-item questionnaire comprises six subscales/domains: “Organ-Specific 

Symptoms”, “Systemic Symptoms”, “Treatment Side Effects”, “Social and Emotional 

Impact”, “Concerns about the Future”, and “Physical Function”. The identified domains 

offer a comprehensive profile of the impact of AAV on patients’ everyday life and were felt 

by the patient partners to represent “what AAV was to them”. Each domain is 

unidimensional and has good measurement properties including good internal consistency 

(Cronbach’s alphas range 0.77 to 0.92) and test-retest reliability (Intraclass Correlation 

Coefficients (ICCs) range 0.89 to 0.96); plus evidence supporting concurrent validity, with 

moderate to high correlations (range r−0.55 to −0.78, all p<.0001) with EQ-5D-5L index 

scores, as hypothesised. All AAV-PRO domain scores distinguished between patients who 

self-reported having active disease versus disease in remission (p<0.0001), providing 

support for known groups validity. Length of time from diagnosis alone was not correlated 

with worse scores, indicating that disease activity, rather than duration of disease, is a key 
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correlate to AAV-PRO scores. There were also no differences in mean scores between the 

different subtypes of AAV.

Characteristics of the UK and USA survey populations differed slightly, participants in the 

USA were on average younger, with shorter duration of disease, and higher educational 

level. This may reflect the different methods of data collection and may account for the 

differences seen in subscale scores between countries. Age, educational level, and 

socioeconomic status are associated with computer usage4344.

Women scored higher (i.e. worse) on all six subscales of the AAV-PRO. Health- related 

quality of life is reduced in females in other conditions47 , and trends towards higher scores 

for women have been reported in AAV15. Younger people (<65) scored higher on the Social 

and Emotional Impact subscale of the AAV-PRO, and lower on mental health, a trend also 

seen in other chronic diseases in this age group47.

The design of the survey was to identify the scale structure and measurement properties of 

the AAV-PRO. As predicted, participants were generally stable regarding self-reported 

disease activity, with around 70% describing themselves as “in remission”. Follow up was 3-

months. This somewhat limited the assessment of responsiveness and minimally important 

change, which are usually assessed over a longer time-period in participants expected to 

change in clinical state, e.g., within the context of a clinical trial19. The study produced 

evidence of longitudinal construct validity. Among participants who reported “no change” 

effect sizes were appropriately close to zero, and the few participants who reported their 

condition as “much better” demonstrated a small amount of change in AAV-PRO scores (ES 

range 0.21 to 0.28). Distribution-based estimates of minimal change (SEM and MDC90), 

which relate to the reliability (ICC) of each scale were all appropriate and will be useful for 

calculating sample sizes in future studies41 . Future studies will provide more robust 

estimates of minimal important differences (MID), further longitudinal construct validity48 

and determine whether summary component scores can be derived.

Validated PROs are an important way of accurately measuring the impact and value of new 

drug treatments on HRQoL by measuring outcomes of importance to patients themselves17. 

PROs can be part of evidence submitted for new drug approvals and can also provide 

valuable information to clinicians and policymakers asked with making decisions about the 

use of new treatments49. The involvement of patients with AAV-PRO at every stage of 

development should ensure its face validity and relevance. In addition, it has also been 

shown that disease-specific instruments may be more responsive to change than generic 

instruments, which is a crucial characteristic for detecting treatment effect within 

randomized controlled trials50. The AAV-PRO is, therefore, presented as complementary to 

the SF-36 or EQ5D, which allow comparison with other conditions and population controls, 

but are not specific to AAV.

The AAV-PRO, a new disease-specific PRO measure for ANCA-associated vasculitis, has 

good face and construct validity, is reliable, feasible, and discriminates among disease states. 

The AAV-PRO is ready for inclusion within clinical trials and research studies as part of its 

ongoing validation and exploration of its measurement properties within different 
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populations. The AAV-PRO provides the means to ensure patients‟ perspectives on their 

disease are represented in the study of AAV.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Survey responses at baseline of 35 candidate questionnaire items (N=626). A. Symptom 

severity; B. Difficulties with everyday life and C. Social and Emotional Impact. 

(n=individual response rate for each candidate item).
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Figure 2. The AAV-PRO.
A profile measure containing 6 different domains which all individually fit the Rasch model 

and have good internal consistency. A. Domains of the AAV-PRO, B. Distribution of the 29 

items of the AAV-PRO across the 6 domains.
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Table 1.

Demographic and clinical characteristics of survey participants.

Demographic characteristics UK N=348 (%) USA N=278 (%) All N=626 (%) X2 p=

Sex (n=623) Male 135 (38.9) 90 (32.7) 225 (36.7) 2.54 0.11

Female 212 (61.1) 185 (67.3) 397 (63.8)

Age group (years) 
(n=608)

≤45 25 (7.3) 51 (19.1) 76 (12.5)

>45 ≤60 95 (27.9) 90 (33.7) 185 (30.4) 40.64 0.00

>60 ≤75 166 (48.7) 116 (43.4) 282 (46.4)

>75 55 (16.1) 10 (3.7) 65 (10.7)

Ethnicity (n=624) Asian 5 (1.4) 7 (2.5) 12 (1.9)

Black or African/American 1 (0.3) 2 (0.7) 3 (0.5) 3.77 0.71

Black African or Caribbean 
British

1 (0.3) 0 (0) 1 (0.2)

White 333 (95.7) 259 (93.8) 592 (94.9)

American Indian or Alaska 
Native

0 (0) 1 (0.4) 1 (0.2)

Multiple 3 (0.9) 3 (1.1) 6 (1.0)

Other 5 (1.4) 4 (1.4) 9 (1.4)

Qualifications 
(highest) (n=623)

Degree 157 (45.4) 204 (73.6) 361 (57.9)

Vocational/employment 
related

71 (20.5) 26 (9.4) 97 (15.6) 59.46 0.00

School/high school 
qualifications

90 (26.0) 46 (16.6) 136 (21.8)

None 28 (8.1) 1 (0.4) 29 (4.7)

Employment status 
(n=623)

Disabled 50 (14.5) 48 (17.3) 98 (15.7)

Employed with income 78 (22.6) 112 (40.3) 190 (30.5)

Retired 204 (59.1) 88 (31.7) 292 (46.9) 56.68 0.00

Employed without income 3 (0.9) 3 (1.1) 6 (1.0)

Homemaker/carer 4 (1.2) 9 (3.2) 13 (2.1)

Unemployed 6 (1.7) 7 (2.5) 13 (2.1)

Other (e.g. student, employed 
& student)

0 (0.0) 11 (4.0) 11 (1.8)

Type of AAV EGPA 47 (13.5) 48 (17.3) 95 (15.2)

GPA 251 (72.1) 184 (66.2) 435 (69.5) 20.37 0.00

MPA 28 (8.0) 43 (15.5) 71 (11.3)

Unspecified AAV 22 (6.3 3 (1.1) 25 (4.0)

Positive ANCA test Yes 270 (78.3) 222 (79.9) 492 (79.9)

No 15 (4.3) 31 (11.2) 46 (7.4) 17.66 0.00

Don’t know 60 (17.4) 25 (9.0) 85 (13.6)

Current disease status Active disease 100 (29.8) 75 (27.0) 175 (28.5) 0.58 0.45

Remission 236 (70.2) 203 (73.0) 439 (71.5)

Flare within the last 2 
years

Yes 135 (40.2) 129 (46.4) 264 (43.0)
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Demographic characteristics UK N=348 (%) USA N=278 (%) All N=626 (%) X2 p=

No 157 (46.7) 112 (40.3) 269 (43.8) 5.09 0.17

Don’t know 32 (9.5) 21 (7.6) 53 (8.6)

Never had a flare 12 (3.6) 16 (5.8) 28 (4.6)

Organs affected by 
AAV

Lungs 215 (61.8) 205 (73.7) 420 (67.1) 10.01 0.00

ENT 249 (71.6) 215 (77.3) 464 (74.1) 2.70 0.10

Eyes 135 (38.8) 124 (44.6) 259 (41.4) 2.15 0.14

Kidneys 185 (53.2) 153 (55.0) 338 (54.6) 0.22 0.64

Nerves 139 (39.9) 91 (32.7) 230 (36.7) 3.46 0.06

Skin 128 (36.8) 123 (44.2) 251 (40.1) 3.58 0.06

Joints 192 (55.2) 151 (53.6) 341 (54.5) 0.16 0.70

Time from diagnosis 
(yrs)

Mean (SD) [range] 10.6 (7.5) [0.2–38.8] 7.6 (7.4) [0.1–44.5] 9.3 (7.5) [0.1 – 44.5] t=4.89 0.00
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