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Abstract

Management of ANCA-associated vasculitis (AAV) during the COVID-19 pandemic poses unique therapeutic challenges.
An online survey was conducted to understand physician’s choices for treating AAV during the COVID-19 pandemic. Web-
based survey featuring nineteen questions was circulated amongst physicians across various specialties. The responses
regarding immunosuppressive therapy for remission induction and maintenance, COVID-19 testing, and preventive measures
were recorded. A total of 304 responses were recorded. Most of the respondents were from India (83.9%) and comprised
rheumatologists (66%) in practice for>5 years (71%). Though a majority preferred Rituximab or intravenous cyclophos-
phamide (CYC) as a remission induction agent, a significant proportion opted for oral CYC and mycophenolate mofetil
(MMF) also. Only one-third wanted to test for COVID-19 before initiating immunosuppressive therapy in patients with
organ/life-threatening manifestations. Rituximab was the most favored maintenance therapy (47%), followed by azathioprine,
MMF, and methotrexate. The results of this focused survey of managing AAV patients depict the real-world dilemmas and
physicians’ choices in this setting.
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Introduction

The current era of the coronavirus disease 19 (COVID-19)
pandemic poses a unique therapeutic challenge for managing
patients with rheumatological disorders [1, 2]. The evidence
for managing these patients in such a scenario is scarce.
Immunosuppressive therapy (IST) initiation, escalation, and
. switch to other classes have been an area of active research
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amongst rheumatologists. Most of the data of COVID-19
in rheumatic patients has been collected from various reg-
istries and surveys but is largely restricted to more common
rheumatic diseases, such as rheumatoid arthritis, psoriatic
arthritis, systemic lupus erythematosus, and Sjogren syn-
drome. The data from the OpenSAFELY and TriNetX elec-
tronic record databases and from registries of the United
Kingdom and Danish rheumatic disease population showed
that patients with rheumatic diseases might have a worse
outcome when compared with the general population [3-7].

Natural history of anti-neutrophil cytoplasmic antibody
(ANCA) associated vasculitis (AAV) can vary from mild
organ limited disease to severe life-threatening multisystem
involvement with a course interrupted with relapses [8]. The
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effect of COVID-19 infection on AAV has been sparsely
studied. The modifications of IST in such scenarios have to
be carefully weighed considering the risk of disease flare
and developing COVID-19. There is a lack of guidelines
from any of the international rheumatology bodies/societies
about the management of vasculitis during the current pan-
demic. Previous surveys had grouped all the rheumatological
disorders and tried to understand the choices. In this survey,
we focus on the only AAV to understand the physician’s
choices regarding AAV management during the ongoing
COVID-19 pandemic.

Methods

A case scenario-based survey featuring nineteen questions
was presented to various medical practitioners from India
and other regions of the world. Questions pertaining to
demographic details, the initial dosage of steroids and taper
strategy, choice of immunosuppressive agent for remission
induction and maintenance periods, management of relapses,
and COVID testing were communicated electronically.
These questions were prepared by two practicing rheuma-
tologists at tertiary center and revised several times after
feedback intramurally, then by rheumatologists at other cent-
ers to establish face and content validity. For communicating
the survey, electronic mail and other social media platforms
such as Twitter were used. Participation was voluntary,
and no incentives were provided to participants. Responses
were recorded anonymously. Google forms were used for
tabulating questions, recording, and analyses of responses.
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Fig. 1 Showing featured questions and the number of respondents to each
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Ethics committee clearance was taken from the institute
for conducting the survey (No: INT/IEC/2020/000431,
15/05/2020). Graphs and tables were downloaded from
google forms, and descriptive statistics are being presented.
Due to the limitations of google forms, IP addresses could
not be established for participants. The uniqueness of each
entry was established by checking similarity for responses
to demographic variables between the different responses.
The present survey conformed to the Checklist for reporting
results of internet e-surveys (CHERRIES) reporting guide-
lines for online surveys [9].

Results

A total of 304 respondents across the globe completed the
survey. Out of 304 respondents, 300 had answered com-
pletely to all the questions featured (Fig. 1). The majority of
them were from India (83.9%), the rest were from Europe
(4.9%), Africa (4.6%), and other regions of the world (6.6%),
as shown in Fig. 2A. Most were from Rheumatology spe-
cialty (66%, Fig. 2B), and in practice for>5 years (71%,
Fig. 2C).

Choice of immunosuppression therapy

Irrespective of COVID-19 status, 64% of respondents opted
to treat the patient presenting with life-threatening disease,
while 34% wanted to test for COVID-19 before treatment.
In the case scenario presented in the survey, the patient pre-
sented with subacute onset of shortness of breath and rapidly
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Fig.2 Showing demographic data including age (A), region of practice (B), years of practice in their specialty (C), area of specialty (D), and

current employment status (E)

progressive renal failure of 6 week duration. On evaluation,
she was found to have severe disease with diffuse alveolar
hemorrhage and pauci-immune glomerulonephritis with
anti-PR3 positivity. The majority (88%) opted to use com-
bined glucocorticoids (GCs) and IST for remission induc-
tion, while 9% opted for GCs alone. Among those who opted
for GCs, 83% opted to give intravenous methylprednisolone
followed by oral prednisolone (1 mg/kg/day), while 10%
opted to start high dose oral prednisolone (1 mg/kg/day).
Rituximab was the most favored remission induction agent
[48%; (30%: 1gm two doses biweekly and 18%: 375 mg/
m?/week for 4 weeks)] followed by cyclophosphamide
(CYC,31%;26%: intravenous, 5%: oral) and mycophenolate
mofetil MMF,9%) (Fig. 3A). The reasons for their prefer-
ence are shown below (Fig. 3B). For GC taper, 46% favored
prednisolone < 10 mg/day at 3 months, 39% favored predni-
solone < 10 mg/day at 6 months, while 14% wanted to stop
prednisolone at 6 months.

Rituximab was also the most favored remission main-
tenance therapy (47%) followed by azathioprine, MMF,
and methotrexate (Fig. 3C). For minor relapses, 71% chose
to hike GCs alone, 14% opted to change the IST, and 12%
chose to continue the ongoing treatment in view of the
COVID-19 risk (Fig. 3D). For major relapses, 53% opted to
change IST, while 17% chose intravenous immunoglobulin,
12% chose to increase GCs alone, and 7% chose plasma-
pheresis, while 3% still chose to continue ongoing therapy
because of COVID-19 risk (Fig. 3E).

49% wanted to test for COVID 19 at the time of relapse,
24% did not want it, and 28% were unsure. AAV patients
on immunosuppression were considered as high risk for
COVID-19 by 27% and at medium risk by 14%. For AAV
developing COVID19, 45% wanted to switch over to milder
IST, 28% wanted to continue the same IST, and 17% wanted
to stop IST altogether (Fig. 3F). In addition, 55% were
against hydroxychloroquine (HCQ) prophylaxis, whereas
28% tavored this approach.

Discussion

In this web-based survey, we attempted to understand phy-
sician’s knowledge and practices about the management of
AAV patients in the context of the COVID-19 pandemic.
Although majority of the responders opted for a combination
of GCs and IST, there were differences in the IST choice for
remission induction and maintenance. First, the use of ster-
oids for induction and maintenance should be based on risk
versus benefit assessment. The majority of physician partici-
pants chose to use steroids (97%), and among that, IV pulse
steroids were favored by 83% of them. However, data from
the COVID-19 Global Rheumatology registry and French
cohort shows that individuals receiving GC’s > 10 mg/day
had higher rates of hospitalization and worse outcomes [6,
10]. This contrasts with EULAR recommendations pub-
lished initially, wherein no excess risk was stated [11]. The
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reason was that the guidelines were published initially at
the start of the COVID-19 pandemic, and accumulating evi-
dence suggests otherwise and should be incorporated. In the
current survey, about half of the physician participants opted
for rapid GC taper to < 10 mg/day by 3 months, while the
rest considered usual taper. In light of recent data, physicians
may consider rapid tapering strategies and use the lowest
possible steroids dose.

Even though most of them opted to give rituximab or IV
CYC, a significant proportion of physicians opted for oral
CYC and MMF as a remission induction agents. Rituximab
has emerged as an induction agent for AAV in parallel to
cyclophosphamide in recent times [12—14]. However, some
evidence suggests a greater risk of developing COVID-19
in patients treated with rituximab, and this might also have
favoured other agents for remission induction. Data from
the French cohort shows that vasculitis patients have a more
severe disease (OR=2.25, 95%CI 1.13-4.41) as compared
to other rheumatic diseases, and for treatment, those who
received rituximab (OR=4.21, 95%CI 1.61-10.98) or
MMF (OR =6.6, 95% CI 1.47-29.62) had also severe dis-
ease [10][10]. Though rituximab has been used for treating
hyperinflammation or hemophagocytic lymphohistiocytosis
triggered by Epstein Barr virus (EBV), its role in COVID-
19-related hyperinflammation suggests worse outcomes. The
reason speculated that the EBV resides in B-cell, whereas
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SARS-CoV-2 do not, and antibodies may be protective
against SARS-CoV-2 infection [16]. Therefore, extreme cau-
tion should be taken prior to initiation of rituximab or MMF
in vasculitis patients. However, this also has to be seen in
the context of the underlying disease, and ANCA-associated
vasculitis constituted only 2.5% of the total French cohort.
Recent studies have suggested impaired immune responses
to COVID-19 vaccine when rituximab, MMF and metho-
trexate are used, which needs to be considered and may
require modification[17]. All rheumatic diseases have a dif-
ferent prognosis, varied responses to immunosuppression,
especially severe untreated AAV has very high mortality
[18-20], hence withholding IST treatment in the context
of COVID-19 needs to balanced weighing the risk versus
benefit ratio.

Interestingly, about a third of physicians wanted to test the
patient for COVID-19 before initiating therapy in organ/life-
threatening manifestations. The survey had been conducted
in the early part of the COVID-19 pandemic, when testing
facilities to confirm COVID-19 were not as widely available
as today. However, in light of newer data, we strongly sug-
gest performing COVID-19 testing before induction therapy,
use of rituximab, MMF, high dose steroids, change in IST, as
we cannot exclude the risk of viral reactivation in asympto-
matic carriers. American College of Rheumatology guidelines
(version 3) suggests that all immunosuppressants except for
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Table 1 Dilemmas in treating patients with ANCA vasculitis during the COVID-19 pandemic

1. Choice of induction and maintenance agent (since rituximab associates with higher risk of COVID)

2. Use of corticosteroids for induction in a patient with concomitant ANCA vasculitis flare and COVID-19

3. Testing for COVID-19 routinely in patients with vasculitic flares in the absence of clinical symptoms for COVID-19

IL-6 inhibitors should be withheld in the patients acquiring
COVID-19 infection [21]. Howeyver, it may be deleterious for
patients who have severe or difficult to treat disease to stop
IST abruptly. IVIG as a bridge may have to be considered in
such situations.

A significant number of physicians opted not to increase
the dose of immunosuppression during disease flare due to
the risk of COVID-19. There was no consensus on the con-
tinuation of immunosuppression in case a patient with AAV
developed COVID-19. Despite the recommendation of com-
passionate use of HCQ prophylaxis by the FDA at the time
of the survey, only 28% of physicians were in its favor. This
was similar to the survey reported by Gupta et al. [22], where
only 22.6% preferred HCQ prophylaxis. Our survey results
depict the real-world dilemmas in treating AAV patients if
they develop COVID-19 (Table 1). More data from various
registries may provide answers to these questions. The strength
of the survey is that we tried to answer problems specifically
considering AAV rather than clubbing all the rheumatologi-
cal disorders under common umbrella and homogenizing the
results. More such specific surveys would make things more
transparent and help put up things in perspective. Recommen-
dations for the management of AAV from major Rheumatol-
ogy societies [12, 23] are either wholly or predominantly based
on data from the pre-COVID era. The findings of the present
survey increase awareness about issues that require specific
consideration for the treatment of AAV during the times of
the COVID-19 pandemic. Many a times, patients with AAV
are managed by different specialist including nephrologists for
predominant renal involvement, pulmonologists for predomi-
nant lung involvement and emergency physicians when they
present with acute life or organ threatening disease, apart from
the rheumatologists. Hence, we included specialists from these
fields as well in the survey as we wanted to gather information
on the preferences and practices of any physician who man-
ages AAV patients to simulate a real-life scenario. The timing
of the survey predated the advent of vaccines for COVID-19.
The timing of rituximab in AAV in the context of COVID-19
vaccines requires a balancing of risk—benefit ratio considering
that humoral immune responses to COVID-19 vaccines could
be dampened if such vaccines are administered in close prox-
imity to the timing of rituximab [24]. The emergence of AAV
following COVID-19 or AAV mimicking COVID-19 is also
being increasingly recognized [25, 26]. This clinical situation
poses a further challenge for the management of patients with
AAYV during the COVID-19 pandemic.

The current study had certain limitations. The majority of
the participants were from India; hence the results may not
truly reflect choices of physicians around the globe. It is dif-
ficult to draw definitive treatment recommendations for AAV
in the context of the COVID-19 pandemic from the study.
However, it sensitizes the physicians about the umbrella of
choices that could be there and facilitates their decision.
A significant number of the respondents were from non-
rheumatological specialties (n=103, 34%); therefore, the
practice of managing AAV might be heterogenous and given
the rarity of AAV incidence, it would difficult to interpret
the responses of those who have managed very few cases in
their practice. The anonymity of the study responses would
keep the bias low; however, the post-hoc analysis cannot
be conducted due to this very reason of anonymity, such as
specialtywise and other inter-group responses and compari-
son. The use of unique IP addresses in removing duplicates
would be a better way of removing duplicates than check-
ing similarity for responses to demographic variables. The
survey was circulated via email and social media platforms
(Twitter); therefore, the denominator of how many respond-
ents received the survey and how many actually responded
from these could not be computed. Responses from rheuma-
tologists and other physicians could not be compared due to
the online nature of the survey. Information derived from
cohort studies and registries of AAV would complement the
information from the present survey to better understand the
prognosis of patients with AAV with COVID-19, any differ-
ences in such prognosis and response to therapy with respect
to autoantibody status (anti-proteinase 3 or anti-myeloperox-
idase antibody) and the differences between treatment regi-
mens with respect to risk of developing COVID-19.

Conclusion

This AAV specific survey results depict the real-world
dilemmas regarding choice of Immunosuppressive therapy
in treating patients. Case-based specific and focused sur-
veys like this can facilitate rheumatologists to consider these
pragmatic clinical scenarios in the setting of COVID-19.
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