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Abstract
To evaluate associations between the domains of the ANCA-associated vasculitis patient-reported outcome (AAV-PRO) 
instrument and clinical variables. Patients with granulomatosis with polyangiitis (GPA), microscopic polyangiitis (MPA), 
eosinophilic granulomatosis with polyangiitis (EGPA), or renal-limited vasculitis (RLV) were recruited from a tertiary 
care center in Mexico City. Demographic, clinical, serological, and treatment-related data were retrieved. Disease activity, 
damage, patient and physician global assessments (PtGA and PhGA) were evaluated. All patients completed the AAV-PRO 
questionnaire, male patients also completed the International Index of Erectile Function (IIEF-5) questionnaire. Seventy 
patients (44 women and 26 men) were included, with a median age of 53.5 years (43–61), and a disease duration of 82 months 
(34–135). Moderate correlations were identified between the PtGA and the AAV-PRO domains: social and emotional impact, 
treatment side effects, organ-specific symptoms, and physical function. The PhGA correlated with the PtGA and prednisone 
doses. Subanalyses of the AAV-PRO domains according to sex, age, and disease duration showed significant differences in 
the treatment side effects domain, with higher scores in women, in patients < 50 years, and in patients with disease dura-
tion < 5 years. The domain of concerns about the future showed a higher score in patients with disease duration < 5 years. 
A total of 17/24 (70.8%) of men who completed the IIEF-5 questionnaire were classified as having some degree of erectile 
dysfunction. The domains of AAV-PRO correlated with other outcome measures, while differences were found between 
some of the domains according to sex, age, and disease duration.

Keywords ANCA-associated vasculitis · Patient-reported outcomes · Sexual function · Outcome measures · Physician 
global assessment · Patient global assessment

Introduction

The antineutrophil cytoplasmic antibody (ANCA)-associ-
ated vasculitis (AAV) are a group of complex chronic dis-
eases that result in morbidity, accumulated organ damage, 
treatment burden, and risk of relapses. The advent of cur-
rent immunosuppressive regimens has transformed these 

conditions from fatal to chronic diseases characterized by a 
relapse and remission cycle. Compared to the general popu-
lation, patients with AAV are more likely to report poor 
health-related quality of life (HRQoL) and high levels of 
fatigue, with important impairments in physical functioning 
and bio-psychosocial factors [1–3].

Nowadays, patients actively participate in the shared 
decision-making process, transforming outcome measures 
into relevant and understandable aspects of the disease. A 
key aspect of outcome measures is the incorporation of the 
patients’ views or illness perceptions to determine the impact 
of the disease. These subjective complementary experiences 
may differ from the clinicians’ views and are important 
determinants of health-related behavior, treatment adher-
ence, and functional recovery [4].
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The Outcome Measures in Rheumatology Vasculitis 
Working Group (OMERACT) has defined a core domain 
set of outcome measures for AAV, covering the spectrum of 
disease activity, damage, patient-reported outcomes (PRO), 
and mortality [5]. Generic instruments, such as the Survey 
Short-Form 36 Questionnaire (SF-36), the Health Assess-
ment Questionnaire (HAQ), the EuroQol 5D, and the Hos-
pital Anxiety and Depression Scale (HADS), are typically 
used to measure HRQoL, disability, depression and anxiety 
in vasculitis patients; however, important aspects specific to 
vasculitis and the patient’s perspective of the burden of dis-
ease have not been adequately captured by these tools [6–8].

To address this unmet need, a new disease-specific, 
patient-based instrument, AAV-PRO, was designed and 
validated in 626 patients with AAV from the UK, US, and 
Canada. It is a 29-item questionnaire comprising six sub-
scales or domains: “organ-specific symptoms,” “systemic 
symptoms,” “treatment side effects,” “social and emotional 
impact,” “concerns about the future,” and “physical func-
tion” [9]. This instrument has shown strong psychometric 
properties, provides a profile of the impact of AAV and its 
treatment, and has now been validated for inclusion in clini-
cal trials [10, 11].

Chronic diseases and their treatment are associated with 
poor sexual function [12]. However, the impact of AAV on 
sexuality has not yet been fully explored. In a validation 
study of the AAV-PRO, the concerns about difficulties with 
sexual activity or desire were addressed; however, the per-
centage of missing responses hindered the inclusion of this 
item in the final version [9].

Previous studies have reported a delay in diagnosis, early 
organic damage, increased risk of severe infections, and 
impaired HRQoL in Mexican AAV patients [13]. There-
fore, the aim of this study was to evaluate the association 
between the domains of the AAV-PRO instrument and clini-
cal variables as well as other outcome measures in a cohort 
of ambulatory Mexican patients with AAV diagnosis. In 
addition, this study explored the impact of AAV on male 
sexual function using a specific instrument to assess erectile 
dysfunction.

Patients and methods

Study population

We conducted a cross-sectional study and included patients 
aged > 18 years with an established diagnosis of granulo-
matosis with polyangiitis (GPA), microscopic polyangii-
tis (MPA), eosinophilic granulomatosis with polyangiitis 
(EGPA), or renal-limited vasculitis (RLV), according to the 
definitions of the 2012 Chapel Hill Consensus Nomencla-
ture and/or the 1990 American College of Rheumatology 

Classification Criteria [14–16], who attended the outpatient 
clinic of the Instituto Nacional de Ciencias Médicas y Nutri-
ción Salvador Zubirán, a tertiary care center in Mexico City, 
during the period comprised from July 2021 to April 2022. 
Patients with AAV diagnosed with other autoimmune dis-
eases in overlap were excluded.

Data collection and measures

All patients underwent complete rheumatologic evaluation. 
Information regarding demographics, current comorbidities, 
and clinical variables, including disease duration, clinical 
manifestations throughout the disease course, and the clin-
icopathological phenotypes were retrieved. ANCA positivity 
at AAV diagnosis was determined by immunofluorescence 
microscopy (IF), and by enzyme-linked immunosorbent 
assays (PR3-ANCA and MPO-ANCA). The current treat-
ment, including the cumulative dose of glucocorticoids, 
was also considered. Laboratory parameters assessed on 
the day of the evaluation included erythrocyte sedimenta-
tion rate (ESR), C-reactive protein (CRP), serum creatinine, 
estimated glomerular filtration rate (eGFR, calculated using 
the Chronic Kidney Disease Epidemiology Collaboration 
(CKD-EPI) formula, and serum hemoglobin. Disease activ-
ity and damage were evaluated using the Birmingham Vas-
culitis Activity Score for GPA (BVAS/WG) and the Vas-
culitis Damage Index (VDI), respectively [17, 18]. Patient 
and physician global assessments (PtGA and PhGA, respec-
tively) on a 0–100 scale were also evaluated. All the patients 
completed the certificated Spanish translation version of the 
AAV-PRO questionnaire (VF247424-AAV PRO question-
naire-guide to scoring_July2017-v1-Spanish-Spain). The 
six domains of the AAV-PRO questionnaire are reported 
as mean values ranging from 0 to 100, with higher scores 
representing a higher intensity of the symptoms [9]. Moreo-
ver, sexual function in male patients was assessed using the 
International Index of Erectile Function (IIEF-5) question-
naire, which consists of 5 domains and a score ranging from 
5 to 25, with a score ≤ 22 indicating some degree of erectile 
dysfunction [19].

Statistical analysis

Descriptive statistics included the number, percentage, mean 
with standard deviation, and median with the 25th and 75th 
percentiles. Correlation analyses were performed using the 
Pearson correlation coefficient (r), or the Spearman correla-
tion coefficient (rho), depending on the type and distribution 
of the variables. The Bonferroni correction was applied for 
multiple comparisons. The correlation cut-off values were 
considered as follows [20]: 0.00–0.10 (negligible correla-
tion), 0.10–0.39 (weak correlation), 0.40–0.69 (moder-
ate correlation), 0.70–0.89 (strong correlation), 0.90–1.00 
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(very strong correlation). Normality was assessed using the 
Shapiro-Wilk test. Differences in the AAV-PRO domains 
between groups according to sex, age, disease duration, and 
damage accrued were analyzed using the Mann–Whitney 
U test after testing for normality. Differences between men 
with and without erectile dysfunction were analyzed using 
the Student t test or Mann–Whitney U test for continuous 
variables, and Chi-square or Fisher’s exact test for categori-
cal variables. Exact p-values are reported with a two-sided 
p-value < 0.05 considered statistically significant. All analy-
ses were conducted using Stata software (Stata Corp, Col-
lege Station, TX, USA), version 14.0.

The study was approved by the hospital’s institutional 
review board (Comité de Investigación y Comité de Ética 
en Investigación) on July 2021 (Reference 3811). All pro-
cedures performed followed the ethical standards of the 
Declaration of Helsinki, and written informed consent was 
obtained from all the participants. Permission for the aca-
demic use of the AAV-PRO instrument was granted from 
the AAV-PRO team.

Results

Clinical and demographic characteristics

A total of 70 AAV patients were included: 44 (63%) women 
and 26 (37%) men, with a median age of 53.5 years (43–61) 
and a disease duration of 82 months (34–135). The most 
frequent clinical diagnosis was GPA (58 patients, 83%), fol-
lowed by EGPA and RLV (5 patients each, 7%), and MPA 
(2 patients, 3%). Most of the patients (93%) were ANCA-
positive at the time of diagnosis. The most frequent comor-
bidity was arterial hypertension (33 patients, 47%), followed 
by dyslipidemia (29 patients, 41%), and obesity (24 patients, 
34%).

Information on the level of formal education was avail-
able for 51 patients. Of these, 51.5% had attained primary 
school, 38.5% had secondary school, and 37.1% had tertiary 
education.

The most frequent clinical phenotypes were severe MPO-
ANCA in 30 patients (43%), and severe PR3-ANCA in 22 
patients (31%), whereas 18 (26%) were non-severe. Pre-
dominantly granulomatous manifestations in the ear, nose, 
and throat (ENT) were present in 53 (76%), whereas lung 
granulomatous manifestations were present in 25 (36%). 
Vasculitic manifestations involving eyes/mucous membranes 
were present in 38 (54%), kidneys in 34 (49%), and nervous 
system in 27 (39%) patients.

At the time of the assessment, 49 patients (70%) were 
receiving prednisone, with a median dose of 2.5 mg (0–5), 
and a cumulative glucocorticoid dose since AAV diagnosis 
of 17.9 g (11.9–26.5); 22 (31%) were receiving azathioprine, 

16 (23%) were receiving rituximab, 10 (14%) were receiv-
ing methotrexate, and 10 patients were receiving other 
immunosuppressants.

Disease activity, damage, and global assessments

At the time of recruitment, the patients presented with low 
disease activity, with a median BVAS/WG score of 1 point 
(0–2), an ESR of 2 mm/h (2–5), and CRP levels of 0.3 mg/
dL (0.1–0.9). The most frequent clinical manifestations 
included ENT involvement in 21 patients (30%), constitu-
tional symptoms in 10 (14%), and involvement of lung and 
nervous system in 7 (10%) patients. PhGA and PtGA showed 
medians of 5 mm (2–11) and 17.5 mm (7–32), respectively.

Concerning the damage assessment, the median VDI 
score was 3 points (2–4), with damage accrued mainly in 
the following organs: ENT, 43 patients (61%); kidneys, 31 
(44%); and cardiovascular, 28 patients (40%).

Associations between patient‑reported outcomes 
and other clinical variables

All the patients completed the AAV-PRO questionnaire. The 
subscales that reported the higher scores were: concerns 
about the future, with a mean score (SD) of 46 (28.7), fol-
lowed by the social and emotional impact, with a mean score 
of 40.8 (25.8), and systemic symptoms, with a mean score of 
37.7 (26.2). The treatment side effects domain had a mean 
score of 31.8 (21.7), the organ-specific symptoms domain of 
29.5 (23.8), and the physical function of 24.7 (21.6).

The correlation analysis included the following variables: 
gender, age, disease duration, clinical phenotype, current 
prednisone dose, cumulative prednisone dose, ESR, CRP, 
serum creatinine, serum hemoglobin, eGFR, the PhGA, the 
PtGA, the BVAS/WG score and its specific items, the VDI 
score and its specific items, the six domains of the AAV-
PRO instrument, and the IIEF-5 score.

Moderate positive correlations were identified between 
the PhGA and the following variables: PtGA (r = 0.61, 
p = 0.001), the BVAS/WG score (r = 0.54, p < 0.0001), and 
the current prednisone dose (r = 0.40, p < 0.0001). Moreover, 
the PtGA showed moderate positive correlations with the 
following domains of the AAV-PRO: organic-specific symp-
toms (r = 0.40, p = 0.001), treatment side effects (r = 0.40, 
p = 0.001), and physical function (r = 0.49, p < 0.0001). The 
organic-specific symptoms domain of the AAV-PRO and 
the VDI score also showed a moderate positive correlation 
(r = 0.40, p = 0.001). No other significant correlations were 
found between the AAV-PRO domains and the variables 
of disease duration, current or cumulative doses of pred-
nisone, the BVAS/WG score, or the inflammatory markers. 
The results of the correlation analyses between the clinical 
variables, outcome measures, and domains of the AAV-PRO 
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are shown in Tables 1, 2 and 3, in Fig. 1 and in Supplemen-
tary Material 1.

Subgroup analysis of patient‑reported outcomes

Subgroup analyses were performed to evaluate the impact 
of sex, age, and disease duration on the AAV-PRO domains. 
Women scored higher (i.e., worse) than men in the treat-
ment side effects domain (35 (17.5–50) vs. 20 (10–35), 
respectively, p = 0.04) (Supplementary Material 2), whereas 

patients < 50 years old also scored higher in this domain 
compared with patients > 50 years old (40 (25–55) vs. 20 
(10–40), respectively, p = 0.005), and in the concerns about 
the future domain (55 (45–85) vs. 35 (10–70), respectively, 
p = 0.02) (Supplementary Material 3). Regarding disease 
duration, patients with < 5 years scored higher than those 
with a disease duration > 5 years in the treatment side effects 
subscale (40 (25–50) vs. 20 (10–45), respectively, p = 0.03) 
(Supplementary Material 4).

Additional analysis to evaluate the impact of damage 
accrual on the AAV-PRO domains was performed by com-
paring patients with a VDI score of ≤ 3 points and those with 
a score of > 4 points. No significant differences were found 
between the groups (Supplementary Material 5).

Sexual function

Twenty-four of the 26 male patients (92%) completed the 
IIEF-5 questionnaire. Overall, the median score was 20 
(12–23). According to the cutoff values, 17 (70.8%) of men 
had some degree of erectile dysfunction (in 12 of them it 
was mild to moderate and in 5 it was severe). No corre-
lations were observed between the IIEF-5 score and the 
clinical variables, AAV-PRO domains, disease activity, or 
damage scores (data not shown). Moreover, no differences 
were found between male patients with and without erectile 
dysfunction with respect to age, disease duration, clinical 
phenotype, comorbidities, treatment, serologic tests, disease 
activity, or damage (Supplementary Material 6).

Discussion

This study examined the association between the domains 
of the AAV-PRO instrument, other outcome measures, and 
clinical variables in 70 patients with AAV from Mexico. Pre-
liminary studies have validated the AAV-PRO instrument in 
other populations [21]. Table 4 summarizes the results of the 
present study and the validation studies of the AAV-PRO.

Fatigue was rated highly in this cohort. It is a common 
and poorly understood manifestation of vasculitis, and it 
usually does not correlate with measures of disease activ-
ity [4]. Previous studies have suggested that AAV-related 
fatigue is complex and multifactorial in origin and that sleep 
disturbance, pain, and elevated CRP are associated determi-
nants [22].

Patients in the current study ranked the more “subjective” 
domains of the AAV-PRO (i.e., concerns about the future 
and social and emotional impact) higher than the “objective” 
domains (i.e., organ-specific and systemic symptoms). This 
suggests that patients’ perceptions emphasize the psycho-
logical and social aspects of the disease [23]. The PhGA 
correlated with the PtGA, with disease activity, and with 

Table 1  Associations between the PhGA and other variables

PhGA physician global assessment, VDI vasculitis damage index, 
PtGA patient global assessment, BVAS/WG Birmingham vasculitis 
activity score for granulomatosis with polyangiitis

Variables Correlation 
coefficient

p-value

PhGA and PtGA 0.61 0.001
PhGA and BVAS/WG 0.54 < 0.0001
PhGA and current prednisone dose 0.40 < 0.0001
PhGA and clinical phenotype − 0.07 1.00
PhGA and cumulative prednisone dose 0.39 0.46
PhGA and VDI 0.34 1.00
AAV-PRO domains
 Organ-specific symptoms 0.22 0.07
 Systemic symptoms 0.20 0.10
 Treatment side effects 0.34 0.005
 Social and emotional impact 0.30 0.015
 Concerns about the future 0.15 0.22
 Physical function 0.39 0.001

Table 2  Associations between the PtGA and other variables

PtGA patient global assessment, VDI vasculitis damage index, BVAS/
WG Birmingham vasculitis activity score for granulomatosis with 
polyangiitis

Variables Correlation 
coefficient

p-value

PtGA and disease duration − 0.07 0.57
PtGA and current prednisone dose 0.20 0.10
PtGA and cumulative prednisone dose 0.30 0.01
PtGA and ESR mm/h − 0.03 0.77
PtGA and CRP mg/dL 0.007 0.95
PtGA and BVAS/WG 0.32 0.01
PtGA and VDI 0.29 0.01
AAV-PRO domains
 Organ-specific symptoms 0.40 0.001
 Systemic symptoms 0.37 0.002
 Treatment side effects 0.40 0.001
 Social and emotional impact 0.41 0.0006
 Concerns about the future 0.34 0.005
 Physical function 0.49 < 0.0001
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the current prednisone dose, whereas the PtGA correlated 
with most of the domains of the AAV-PRO. Despite this, the 
PtGA and PhGA measurements were discordant, as shown 
by a difference of > 5 mm between the assessments. This 
emphasizes the notion that the perception of the disease dif-
fers between patients and physicians [24].

A validation study of the AAV-PRO indicated that the 
instrument discriminated among disease states [9]. In the 
present study, however, no significant associations were 
found between the BVAS/WG and the AAV-PRO domains. 
A possible explanation is that most patients had very low 
disease activity at the time of recruitment. In this regard, 
previous studies in patients with GPA have shown decreased 

self-perceived HRQoL measured with the SF-36 survey even 
in phases of clinical remission and no correlation with the 
extent of organ damage [25]. Additional longitudinal studies 
in AAV patients using generic measures of HRQoL such as 
the “Routine Assessment of Patient Index Data 3” (RAPID3) 
have reported strong associations between this tool and dis-
ease activity as measured by BVAS [26].

In the AAV-PRO validation study, women scored higher 
(i.e., worse) in all six domains [9]. However, in the present 
study, women scored higher than men only in the treatment 
side effects domain. Substantial differences in the way men 
and women cope with chronic illnesses, including autoim-
mune diseases, have been previously been described [27].

Table 3  Associations between the AAV-PRO domains and other variables

Data are presented as correlation coefficients (p value)
OS organ-specific symptoms, SS systemic symptoms, TSE treatment side effects, SEI social and emotional impact, FC concerns about the future, 
PF physical function, PDN prednisone, VDI vasculitis damage index, BVAS/WG Birmingham vasculitis activity score for granulomatosis with 
polyangiitis, ESR erythrosedimentation rate, CRP C-reactive protein

Domain Disease duration Current PDN dose Cumulative PDN dose BVAS/WG ESR CRP VDI

OS 0.14 (0.25) − 0.06 (0.60) 0.26 (0.03) 0.20 (0.11) − 0.04 (0.71) − 0.003 (0.97) 0.40 (0.001)
SS − 0.06 (0.59) 0.16 (0.20) 0.19 (0.13) 0.23 (0.06) − 0.11 (0.36) 0.02 (0.86) 0.06 (0.59)
TSE − 0.27 (0.03) 0.17 (0.16) 0.06 (0.62) 0.21 (0.09) − 0.11 (0.37) 0.05 (0.67) 0.02 (0.81)
SEI − 0.21 (0.08) 0.12 (0.33) 0.17 (0.15) 0.09 (0.47) − 0.10 (0.41) 0.23 (0.06) 0.10 (0.43)
FC − 0.16 (0.18) 0.22 (0.07) 0.17 (0.16) 0.06 (0.60) − 0.11 (0.37) 0.20 (0.10) 0.003 (0.97)
PF − 0.03 (0.78) 0.08 (0.49) 0.15 (0.22) 0.22 (0.08) − 0.03 (0.80) 0.01 (0.91) 0.14 (0.26)

Fig. 1  Correlation heat plot of 
the AAV-PRO domains and 
other outcome measures
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Patients aged < 50 years showed significantly higher 
scores on the treatment side effects and concerns about the 
future subscales of the AAV-PRO. Similarly, in a valida-
tion study by Robson et al., younger people (defined as 
< 65 years) scored higher on the social and emotional impact 
subscales [9]. Moreover, in a study of 692 patients with vas-
culitis, younger age was a risk factor for negative illness 
perceptions [4]. In contrast, a meta-analysis of patients with 
newly diagnosed AAV found that older age at baseline was 
associated with lower SF-36 scores, suggesting differences 
in the meaning of health problems at different stages of life 
[28].

A striking result of the present study was the high per-
centage (70.8%) of men who were classified with some 
degree of erectile dysfunction according to the IIEF-5 
questionnaire. Previous studies have described 18% of self-
reported sexual dysfunction in men with systemic lupus 
erythematosus, in association with comorbidities such as 
diabetes and thrombosis [29]. Additional studies evaluating 
sexual function in rheumatic diseases in comparison with 
healthy controls using the IIEF-5 have also reported a high 
prevalence of erectile dysfunction (80%) in patients with 
spondyloarthritis and rheumatoid arthritis. An association 
of erectile dysfunction in these patients was found with 
variables such as a lower sexual desire, but not with specific 
disease parameters, as in the present study [30]. Moreover, 
in another study, androgen deficiency was found in 47% 
of male AAV patients in remission, in association with 
worse scores on the subscales of general health perception, 

physical functioning, and reduced activity compared to men 
with normal androgen levels [31]. These findings support the 
notion that impaired sexual health is prevalent in men with 
rheumatic diseases, and that the extent of impairment varies 
according to the disease.

It is important to contextualize that the present study 
was conducted during the SARS-CoV-2 pandemic, which 
severely impacted Mexico as the rest of the world, resulting 
in an increased frequency of depressive disorders, limita-
tions in daily life, and socioeconomic difficulties. Recent 
data have shown that outcome measurements in AAV 
patients, such as the BVAS score, were predictors of cur-
rent depressive disorders during the pandemic, unlike those 
before the pandemic [32]. Therefore, it would be interesting 
to assess the AAV-PRO questionnaire and disease activity 
in the future to assess the variability in illness perceptions 
over time.

This study has some potential limitations. These include 
the lack of repeated AAV-PRO measurements to assess 
changes in illness perceptions and the impact of relapses 
over time. In addition, work productivity (absenteeism and 
presenteeism), which has been shown to impact HRQoL in 
patients with AAV, was not evaluated in the present study. 
Moreover, the generalizability of the findings is limited 
because the study population may not be representative of 
patients with active disease or newly diagnosed AAV.

The important strengths of this study include the in-per-
son evaluation of all patients, as opposed to other online 
studies assessing PROs, allowing the direct comparison of 

Table 4  Comparison of the main studies that have evaluated the AAV-PRO

AAV ANCA-associated vasculitis, GPA granulomatosis with polyangiitis, BVAS Birmingham vasculitis activity score, VDI vasculitis damage 
index, NA not available, AAV-PRO ANCA-associated vasculitis patient reported outcomes, OS organ-specific symptoms, SS systemic symptoms, 
TSE treatment side effects, SEI social and emotional impact, FC concerns about the future, PF physical function

Variables Robson 2018 [9]
n = 626

Treppo 2022 [21]
n = 229

Present study
n = 70

Country UK, USA, Canada Italy Mexico
Age, years, mean (SD) or median 

(IQR)
60.4 (13.2) 61 (51–72) 52.3 (14)

Women/men, n (%) 397 (64)/229 (36) 129 (56)/100 (44) 44 (63)/26 (37)
Disease duration, years 9.3 5.5 7.5
Predominant AAV GPA 69.5% GPA 57.2% GPA 83%
Disease activity, median (IQR) Active (self-reported) 28.5% BVAS = 0 (0–3) BVAS/WG = 1 (0–2)
Influence of damage (VDI) NA Positive correlation with the SS 

domain
Positive correlation with the OS 

domain
AAV-PRO domains with highest 

scores
1. SS
2. SEI

1. SS
2. FC

1. FC
2. SEI

Role of gender on AAV-PRO 
domains

Women scored worse on all AAV-
PRO domains

Women scored worse on SEI 
impact domain

Women scored worse on TSE 
domain

Influence of age on AAV-PRO 
domains

< 65 years-old scored worse on SEI 
domain

≥ 65 years scored worse on PF 
domain

< 50 years-old scored worse on 
TSE and FC domains

Impact of disease duration on 
AAV-PRO domains

No correlations were observed NA < 5 years scored worse on TSE 
domain
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patient-reported measures with physician-derived measures. 
Moreover, to our knowledge, the present study is the first to 
provide information on sexual function in men with AAV. 
The impact of AAV on sexuality in women remains unex-
plored and deserves attention in future studies.

In conclusion, in this cohort of AAV patients with low 
disease activity, correlations were found between the spe-
cific domains of the AAV-PRO and other outcome measures. 
Differences were found between some of the AAV-PRO 
domains according to sex, age, and disease duration. It is 
essential to capture and understand patient-centered out-
comes, needs, and perspectives in the clinical care of AAV.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00296- 023- 05288-4.
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