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Objective. This study aimed to analyze the concerns and health-related behaviors in patients with vasculitis
during the early phase of the coronavirus disease 2019 (COVID-19) pandemic in North America.

Methods. Patients with vasculitis in North America were invited to complete an online survey through the Vasculitis
Patient-Powered Research Network in collaboration with the Vasculitis Foundation and the Relapsing Polychondritis
Foundation. Questions focused on concerns and behaviors related to doctors’ visits, tests, medication, and telehealth
use. Factors affecting their concern and health-related behaviors were determined.

Results. Data from 662 patients were included: 90% of patients were White, 78% were women, 83% expressed
moderate or high levels of concern about COVID-19, and 87% reported that their vasculitis moderately or extremely
affected their level of concern. Older age, female sex, lung disease, and immunosuppression were associated with
greater concern. Doctors’ visits, laboratory tests, and other tests were avoided by 66%, 46%, and 40% of patients,
respectively. Younger age, urban location, higher income, higher concern levels, and prednisone use (>10 mg/day)
were associated with greater likelihood of avoiding visits or tests. Ten percent of patients on immunosuppressive
therapy stopped their medication. Twenty-nine percent patients on rituximab avoided an infusion. Forty-four percent
of patients had telehealth visits; more visits were reported for younger patients, for patients on glucocorticoids, and
in Canada versus the United States.

Conclusion. During the COVID-19 pandemic, patients with vasculitis have high levels of concern and exhibit
potentially harmful health-related behaviors. Health care use varies across different demographic groups and
geographic regions. Specific strategies are warranted to facilitate engagement of these patients with the health care

system during the pandemic.
INTRODUCTION

Since the first report of a novel coronavirus—-induced
(severe acute respiratory syndrome coronavirus 2 [SARS-
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CoV-2]) pneumonia from Wuhan, China, in December 2019,
this infectious disease rapidly emerged as a global pandemic
(1). Clinically, coronavirus disease 2019 (COVID-19) ranges
from asymptomatic to severe disease with pneumonia, res-
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SIGNIFICANCE & INNOVATION

+ Patients with vasculitis were highly concerned
about contracting severe acute respiratory syn-
drome coronavirus 2, and most patients reported
that their underlying vasculitis affected their level
of concern.

+ Many patients with vasculitis avoided doctors’ of-
fice visits, laboratory tests, and other tests and
stopped or delayed receipt of immunosuppressive
medications, often without a doctor’s advice.

+ Almost half of patients with vasculitis had a tele-
health visit during the pandemic in lieu of an office
visit, and most patients reported that telehealth
was available to them.

piratory failure, sepsis, and even death (2). Severe disease is
especially prevalent among older patients and patients with
preexisting chronic illnesses (3).

In the context of this rapidly evolving global health emer-
gency, it is important to understand the plight of patients liv-
ing with chronic autoimmune diseases, such as vasculitis.
Vasculitis is a group of multisystem disorders characterized
by inflammation of blood vessels and is often associated with
organ- and life-threatening manifestations. In addition to the
day-to-day challenges of living with a chronic multisystem dis-
ease, the pandemic has created further obstacles in the lives
of patients with vasculitis as they try to manage their chronic
condition. Many patients face an increased risk of infection due
to various factors, such as immunosuppressive medications,
older age, and higher incidence of comorbidities (such as dia-
betes mellitus, cardiovascular disease, hypertension, or lung
disease) (4-6). Difficulties in accessing medical care due to
disruptions caused by social distancing and limited availability
of routine care have further complicated optimal management
of their disease (7).

The objective of this study was to analyze the effects of
the COVID-19 pandemic on patients with vasculitis through
a questionnaire, with an emphasis on patients’ concerns and
health-related behaviors, such as avoiding doctors’ visits, lab-
oratory tests, and other tests and stopping immunosuppres-
sive medications. This study also determined the incidence of
respiratory illnesses (COVID-19 and others), the accessibility of
testing for COVID-19, and the availability and use of telehealth in
the initial months of the pandemic.
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PATIENTS AND METHODS

Study population. Adults (age 18 years and older) with
vasculitis from the United States and Canada were invited to par-
ticipate in an online survey through the Vasculitis Patient-Pow-
ered Research Network (VPPRN) online research platform and
two patient advocacy groups, the Vasculitis Foundation and the
Relapsing Polychondritis Foundation. The protocol was reviewed
and approved by the Advarra Institutional Review Board. Patients
who consented to participate completed the survey through a
secure website. Patients who completed the baseline survey will
be sent links to follow-up questionnaires every 2 weeks for 12
weeks and then every 4 weeks. The current report details the
baseline survey findings from patients who contributed data from
April 8, 2020, to May 29, 2020.

Survey elements. The survey was created by a panel of
expert physicians and researchers in the fields of vasculitis and
inflamsmatory arthritis, along with patient representatives from the
Vasculitis Foundation. It included questions on demographics,
comorbidities, the type of vasculitis, immunomodulatory medi-
cations, and the daily glucocorticoid dose. There were questions
about recent history of any respiratory illnesses (within 2 weeks
of the date of survey completion) and whether patients had been
diagnosed by a physician with COVID-19 with or without positive
test results. There were also questions about barriers to testing
for COVID-19.

Patients were asked how concerned they were about the
COVID-19 pandemic and how their level of concern was affected
by their underlying vasculitis, with each concern measured on a
5-point Likert scale, including “extremely” (the maximum score
of 5), “moderate” (score of 4), “somewhat” (score of 3), “slightly”
(score of 2), and “not at all” (score of 1). There were questions
about behavioral changes, such as whether patients stopped
immunosuppressive therapy, avoided doctor appointments, infu-
sions, or laboratory and diagnostic tests. Patients were asked
about availability and use of telehealth.

Geographic data. For patients in the United States with
an available 5-digit zip code, the county of residence was
obtained based on zip code tabulation areas (ZCTAs). For areas
that bridged more than one county, the center of the ZCTA
was used. Information on urban versus rural community resi-
dence was available through Centers for Disease Control and
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Prevention 2013 National Center for Health Statistics classi-
fication (online at https://www.cdc.gov/nchs/data_access/
urban_rural.htm). Information on education levels and median
household income was obtained from the 2014-2018 Ameri-
can Community Survey 5-year estimates based on the patient’s
zZip code (8). The cumulative number of cases of COVID-19 per
capita in the county on the date patients completed the survey
was obtained from the publicly available USAFacts database
(online at https://usafacts.org/visualizations/coronavirus-covid
-19-spread-map/), accounting for the county population using
2019 Census data. Cases per capita were divided into tertiles in
the United States on each day of the study period, with coun-
ties weighted by population. This measure assessed COVID-19
activity in the patient’s county relative to all other counties in the
United States on the date the survey was completed.

Statistical analysis. Patient demographics, comorbid-
ities, the type of vasculitis, immunomodulatory treatments, and
geographical data were reported for the entire cohort and sep-
arately for patients with and without recent respiratory illnesses
(COVID-19 and others). The median levels of concerns across dif-
ferent states and territories were compared graphically across the
United States among areas with at least five patients.

Factors potentially influencing 1) patient behavior, 2) levels of
concern, 3) the frequency of stopping immunosuppression (other
than glucocorticoids), and 4) telehealth use were analyzed and
included the type of vasculitis, the type of immunosuppression
(rituximab versus other biologics, JAK inhibitors (JAKis) and/or
cyclophosphamide versus traditional disease-modifying antirheu-
matic drugs without biologics, JAKis, and/or cyclophosphamide
versus none), the daily glucocorticoid dose, urban versus rural
living, education, median household income, and county of res-
idence (with different tertiles of COVID-19 cases per capita). The
sources of information about COVID-19 used by patients were
reported, and the relationship between telehealth use and the
source of information about COVID-19 was determined.

Kruskal-Wallis tests were used to compare patient concerns
across subgroups. Logistic regression was used to compare
behavioral changes across subgroups using univariate analyses,
except in the case of telehealth analyses (telehealth analyses were
adjusted for the date of survey completion to account for asso-
ciations between calendar time and telehealth use). X° tests were
used to determine if telehealth use was associated with receiving
COVID-19-related information and with any health care—related
behavioral changes.

RESULTS

Invitations were sent by email messages to 4225 patients;
52.0% (n = 2197) opened the emails, and 30.7% (n = 675) com-
pleted the survey. After excluding 13 patients without a diagnosis
of vasculitis, 662 patients from the United States (597 patients)

and Canada (65 patients) were included in the study. Among
them, 91.1% were White and 77.3% were women. The mean
age was 55.8 (SD +13.9) years. The number of patients with
different types of vasculitis are shown in Table 1. A total of 313
patients were treated with biologics or cyclophosphamide at the
time of the survey, with rituximab being the most commonly used
drug (n = 225; 73.1%). The most commonly reported comorbid-

Table 1. Demographic and clinical characteristics of patients

Value
Sample size, N 662
Age, mean +SD, y 55.4+14.0
Female sex, n (%) 520 (78.5)
White, n (%) 598 (90.3)

(
Hispanic, n (%) 33(5.0)

United States, n (%) 597 (90.2)
Canada, n (%) 65 (9.8)
Rural, n (%)? 51/573 (8.9)

County cases of COVID-19 per capita, n (%)
Lowest tertile
Middle tertile
Highest tertile
Vasculitis types, n (%)
ANCA-associated vasculitis

163/573 (28.4)
230/573 (40.1)
180/573 (31.4)

Granulomatosis with polyangiitis 286 (43.2)
Microscopic polyangiitis 54(8.2)
Eosinophilic granulomatosis with polyangiitis 64 (9.7)
Unspecified 56 (8.5)
Giant cell arteritis 30 (4.5)
Takayasu arteritis 16 (2.4)
Relapsing polychondritis 56 (8.5)
Other vasculitides® 100 (15.1)
Medications, n (%)
Rituximab 225(34.0)
Other biologics and/or JAKis 77 (11.6)
Cyclophosphamide 1 (1.7)
Methotrexate 109 (16.5)
Azathioprine 96 (14.5)
Mycophenolate 58 (8.8)
Glucocorticoids
None 364 (55.0)
<10 mg/day 238(36.0)
>10 mg/day 60(9.1)
NSAIDs 114 (17.2)
Comorbidity, n (%)
Hypertension 278 (42.0)
Asthma 179 (27.0)
Kidney disease 162 (24.5)
Diabetes mellitus 76 (11.5)
Other chronic lung disease 73 (11.0)
Heart disease 66 (10.0)
Chronic obstructive pulmonary disease 45 (6.8)
Current smoking 25(3.8)
Malignancy 14.(2.1)
Organ transplant 14.(2.1)
Abbreviations:  ANCA, antineutrophil cytoplasmic  antibody;

COVID-19, coronavirus disease 2019; JAKi, Janus kinase inhibitor;
NSAID, nonsteroidal anti-inflammatory drug.

? United States data are based on zip code.

® Other vasculitides included polyarteritis nodosa (n = 10), Behcet
disease (n = 10), cryoglobulinemia (n = 12), central nervous system
vasculitis (n = 18), urticarial vasculitis (n = 13), and an unspecified
category (n = 39).
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ities were hypertension (278 [42.0%)]) and asthma (179 [27.0%)]).
Almost all patients with eosinophilic granulomatosis with pol-
yangiitis (62 [96.9%]) reported coexistent pulmonary disease.
Demographic data of the patients are detailed in Table 1 and Sup-
plemental Table 1.

COVID-19 and other respiratory illnesses and SARS-
CoV-2 testing. Seven (1.0%) patients were diagnosed with
CQOVID-19, of whom five had a positive SARS-CoV-2 test result.
The remaining two patients were diagnosed by their health care pro-
viders based on their symptoms. Fifty-nine patients (8.9%) reported
having other respiratory infections within the prior 2 weeks. Twenty
of 66 patients (30.3%) with a history of respiratory ilness and 119 of
596 patients (20.0%) patients without a respiratory illness could not
get tested for COVID-19 because of various reasons, such as test
unavailability (60 [43.2%]) and physician disapproval (45 [32.4%))
(Supplemental Table 2). There was no disparity in testing availabil-
ity between the United States and Canada (P = 0.28). Within the
United States, availability of testing did not differ based on rural or
urban locations (P = 0.23) or incidence of (P = 0.72).

Concerns about the COVID-19 pandemic. Most patients
were either extremely (n = 328; 49.6%) or moderately concerned
(n=221; 33.4%) about the pandemic. Four-hundred twelve patients
(62.2%) reported that their vasculitis affected their level of concern
extremely (Supplemental Figure 1A). Older age (Kruskal-Wallis
P < 0.01), female sex (P = 0.01), and coexisting pulmonary dis-
eases (P < 0.01) were associated with increased levels of concern.

Patients on immunosuppressive therapy (P < 0.01) and those with
pulmonary diseases (P < 0.01) were more likely to report that their
vasculitis affected the level of concern. Levels of concern did not
differ based on use of specific immunosuppressive medications
(Supplemental Figure 1B and C). Moderate-high levels of concern
were observed uniformly throughout the United States (Figure 1),
and the levels of concern were not significantly different between
the United States and Canada (P = 0.47). Levels of concern were
similar among patients with different types of vasculitis (P = 0.58).

Health-related behavioral modifications. Table 2
summarizes the findings related to health-related behavior, and
odds ratios from logistic regression models are shown in Supple-
mental Table 3. Two-thirds of patients (n = 439; 66.3%) reported
avoiding doctors’ visits, and 308 (46.5%) and 265 (40.0%)
patients did not go for laboratory tests and other diagnostic tests,
respectively. Younger patients (<60 years) were significantly more
likely to avoid doctors’ visits and laboratory testing. Urban location
and moderate-high levels of concern were each associated with a
significantly higher likelihood of avoiding doctors’ visits and diag-
nostic tests, and patients in the highest tertile of median house-
hold income were significantly more likely to avoid doctors’ visits.
Glucocorticoid use (daily dose of prednisone greater than 10 mg)
was associated with a significantly higher likelihood of avoiding
diagnostic testing. Patients from areas of higher COVID-19 activity
were more likely to avoid going for laboratory tests and other tests.

In this cohort, 10.5% of patients on immunosuppressive ther-
apy stopped their medication. Patients with respiratory illnesses

1
o A

Figure 1. Location of patients in the United States and levels of concern due to coronavirus disease 2019 (COVID-19) The map shows the
distribution of patients within each state or territory, with the color indicating the median level of concern about COVID-19 infection among
patients there. A score of 5 indicates an extreme level of concern, a score of 4 indicates a moderate level of concern, a score of 3 indicates
being somewhat concerned, a score of 2 equals being slightly concerned, and a score of 1 equals not at all concerned.
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were more likely to stop medication compared with patients without
arecent respiratory illness (39.5% vs 7.8%; P < 0.01). The frequency
of discontinuation of different immunosuppressive drugs in patients
with and without respiratory ilnesses is shown in Supplemental
Table 4. The most common reason for stopping immunosuppres-
sive medications in patients who were not sick was concern for
infection (n = 20; 57.1%). In 60% of patients (n = 21), drug discon-
tinuation was not physician approved (Supplemental Table 5).

Among the 225 patients on rituximab, 17 (7.5%) temporar-
ily discontinued the drug and an additional 30 (13.3%) patients
reported avoiding receiving an infusion of rituximab. The rates of
discontinuation of rituximab among patients with and without res-
piratory illnesses are shown in Supplemental Table 4. The various
reasons cited for drug discontinuation were similar among patients
prescribed rituximab and patients prescribed other immunosup-
pressive medications (Supplemental Table 5).

Availability and use of telehealth. The majority of
patients (n = 512; 77.3%) confirmed that telehealth was available
to them, 19.9% (n = 132) were not sure of the availability, and
2.7% (n = 18) said that telehealth was not available to them. Over-
all, 46.2% (n = 306) of patients had a telehealth visit. Telehealth
visits were more frequently reported by younger patients (age
less than 60 years) (562.2% vs 38.7%; P = 0.01) and patients on
glucocorticoids (55.4% vs 38.7%; P < 0.01). There was no differ-
ence in telehealth use among patients with different vasculitides
after adjustment for time of entry into the study. Use of telehealth
was higher in Canada compared to the United States (64.6% vs
44.2%; P < 0.01) (Table 2, Supplemental Table 3).

Patients who reported a telehealth visit were more likely to
avoid doctors’ visits (76.1% vs 57.8%; P < 0.01) and laboratory
tests (560.6% vs 43.0%; P = 0.05). Patients who reported that tele-
health was available were also more likely to avoid doctors’ visits
(68.4% vs 44.4%; P = 0.04). However, use or availability of tele-
health did not impact interruption of immunosuppressive therapy
or avoidance of infusions (Supplemental Table 6).

Information about COVID-19. Most patients with vas-
culitis obtained COVID-19-related information from news media
(n = 586; 88.5%) and government websites (N = 421; 63.6%).
Half of the patients (n = 333; 50.3%) reported getting informa-
tion from a health care provider. Patients who had a telehealth
visit were more likely to get information from health care providers
than those who did not have a telehealth visit (64.7% vs 37.9%;
P < 0.01) (Supplemental Table 7).

DISCUSSION

This report describes the impact of the COVID-19 pandemic
on patients with vasculitis in North America, specifically examining
their levels of concern, health-related behavior, and access to tele-
health. Patients with vasculitis are particularly vulnerable during the

pandemic because of their immunosuppressed status, need for
regular medical care by a multispecialty team, and requirements
for frequent testing to monitor medications and evaluate the status
of these potentially organ- or life-threatening diseases. Although
few patients in this study were diagnosed with COVID-19, patients
frequently reported disruptions or changes in their health care,
with potentially important implications for outcomes related to their
vasculitis.

The great majority of patients in the cohort was highly con-
cerned about the pandemic, with greater concerns among
patients who were older, were female, or had underlying lung dis-
ease. These results are not surprising given the greater risks of
severe COVID-19 in patients who are older and in those with lung
disease (3). Furthermore, patients frequently reported that their
vasculitis had a large impact on their level of concern, especially
among patients treated with immunosuppressive medication.
These results are similar to those of studies of patients with differ-
ent autoimmune diseases in which immunosuppressive therapy,
female sex, age, and comorbidities were associated with patient
concerns (7,9). Notably, concerns were high across the United
States and Canada, and there were no significant differences by
country, region, urban versus rural location, or local COVID-19
activity.

The pandemic had significant impact on health-related
behaviors, with patients frequently avoiding doctors’ visits
or testing and frequently using telehealth. Changes in health-
related behaviors were more common in patients with higher
concerns about COVID-19, and several other factors were also
associated with differences in behaviors. Patients who lived in
urban areas or areas of higher COVID-19 activity were more
likely to avoid office visits or tests, perhaps because of the
higher incidence of COVID-19 activity in urban areas early in the
pandemic or greater restrictions on in-office visits or testing in
these areas. Younger patients were more likely to avoid office
visits and more likely to use telemedicine, which could reflect
greater comfort with virtual interactions with the health care sys-
tem among younger patients (10). Patients receiving glucocor-
ticoids were more likely to avoid testing and more likely to have
telehealth visits, although this may reflect the greater need for
visits and testing in this population.

Associations between socioeconomic status and health-re-
lated behavior were also evaluated. Higher median household
income was associated with a significantly greater likelihood of
avoiding office visits and a greater likelihood of using telehealth
(although telehealth results were not statistically significant).
Although also not statistically significant, higher education status
was similarly associated with avoidance of office visits and use of
telemedicine. Notably, patients of low socioeconomic status are
underrepresented in this cohort. These results are concerning and
emphasize the importance of ensuring that all patients are able to
safely access care, regardless of socioeconomic status, through-
out the pandemic.
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In the current study, many patients were receiving rituximab,
and more than 20% of such patients reported that they had dis-
continued rituximab or avoided getting an infusion because of
concerns about COVID-19. Concern for infection was stated as
the major cause of discontinuation of infusions of rituximab (73%),
and almost half of these patients stopped infusions of rituximab
without their doctors’ advice. Similar observations were reported
in a cohort of patients with large-vessel vasculitis in which infusions
were interrupted in approximately 24 % of patients on infliximab (11).
The risk of severe COVID-19 infection in patients taking immuno-
suppressive drugs is uncertain, although case series from Europe
and the United States have not demonstrated increased severity
of COVID-19 infections in patients on immunosuppressive med-
ications (12). In addition, although prolonged B-cell depletion by
rituximab has been a major concern during the pandemic (13),
the limited published data have not demonstrated an increased
susceptibility to, or severity of, COVID-19 in patients on rituximab
(14). Importantly, stopping therapy with rituximab could also lead
to disease flares and higher requirements of glucocorticoids, which
could increase infection risk. Recently published guidelines from
the American College of Rheumatology advised continued use of
immunosuppressive medications in the absence of symptoms of
CQVID-19 infection (15). The high concerns of patients around
immunosuppression and the continued uncertainty of the effect
of immunosuppression on risk of severe COVID-19 necessitates
close communication between patients and physicians.

Most patients in this cohort reported obtaining COVID-
19-related information from news media, although this source
of information would not provide information specific to patients
with vasculitis or patients receiving immunosuppressive therapy.
Patients who had telehealth visits, however, were more likely
to get information from health care providers. Maintaining reg-
ular medical care through telehealth may help address patient
concerns, allow for discussion on the use of immunosuppres-
sive therapy during the pandemic, and ensure that patients can
continue to receive information updates, important testing, and
necessary treatment for their vasculitis.

This study has several strengths to note. The sample size
is large for a study of vasculitides, a set of rare diseases. The
study population includes patients with many forms of vasculitis
and patients from across the United States and Canada, including
patients in both urban and rural areas. The survey questions were
drafted by physicians and patients in collaboration and address
issues of substantial interest to both groups.

There are also limitations of this study to consider. The num-
ber of patients with some types of vasculitis was low, limiting
comparisons across the vasculitides. The diagnosis of vasculitis
was based on patient report of a physician diagnosis, although
this approach has been demonstrated in the VPPRN to be accu-
rate (16). Responders to this survey likely represent a subgroup
of patients who are more active with patient support groups, live
in mostly urban areas, are White, and are female. The findings may

not be fully generalizable to the overall population of patients with
vasculitis in North America. There is also a possibility that some
patients who were sick and hospitalized did not access the sur-
vey. The effects of health care—related behaviors on patients’
underlying vasculitis were not available from these baseline data.
However, follow-up surveys are being conducted to collect infor-
mation on disease course and flares during the pandemic.

In conclusion, this study of patients with vasculitis reveals that
although a small number of patients had COVID-19 infection, the
pandemic has profoundly affected patients living with vasculitis.
Many patients were highly concerned about COVID-19 infec-
tion, and the level of concern was affected substantially by their
underlying vasculitis. Patients reported significant health-related
behavioral modifications with potentially adverse consequences.
Differential health care-related behaviors and concern levels
observed in patients based on their age, sex, comorbid conditions,
urban versus rural location, and socioeconomic status indicate
that specific strategies are needed to facilitate ongoing engage-
ment with the health care system to ensure optimal management
of disease for this vulnerable population during the pandemic.
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