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ABSTRACT

Recent studies have shown that people
who are immunocompromised may in-
advertently play a role in spurring the
mutations of the virus that create new
variants. This is because some immuno-
compromised individuals remain at risk
of getting COVID-19 despite vaccina-
tion, experience more severe disease,
are susceptible to being chronically in-
fected and remain contagious for longer
if they become infected and considering
that immunocompromised individuals
represent approximately 2% of the over-
all population, this aspect should be
carefully considered.

So far, some autoimmune rheumatic
disease (ARD) patients with COVID-19
have been treated with antiviral thera-
pies or anti-SARS-CoV-2 antibody prod-
ucts. However, there is no homogeneous
approach to these treatment strategies.
This issue was addressed within the Eu-
ropean Reference Network (ERN) on
Rare and Complex Connective Tissue
and Musculoskeletal Diseases (ReCON-
NET) in a discussion among experts and
patient’s representatives in the context of
the rare and complex connective tissue
diseases (rCTDs) covered by the Net-
work. ERN ReCONNET is one of the 24
ERNs launched by the European Com-
mission in 2017 with the aim of tackling
low prevalence and rare diseases that
require highly specialised treatment and
promoting concentration of knowledge
and resources through virtual networks
involving healthcare providers (HCPs)
across the European Union (EU).

Considering the urgent need to provide
guidance not only to the rCTDs commu-
nity, but also to the whole ARDs com-
munity, a multidisciplinary Task Force,
including expert clinicians and Euro-
pean Patient Advocacy Group (ePAG)
Advocates, was created in the frame-
work of ERN ReCONNET with the aim
of developing overarching principles
(OP) and points-to-consider (PtC) on a
homogenous approach to treat immuno-
compromised patients with ARDs (with
a particular focus on CTDs) affected
by COVID-19 using antiviral therapies
and anti-SARS-CoV-2 antibody prod-
ucts. The present work reports the final
OP and PtC agreed by the Task Force.

e What is already known about this

subject?
Immunocompromised individuals re-
main at risk of getting COVID-19 de-
spite vaccination, may be susceptible to
being chronically infected, and remain
contagious for longer if they become
infected.

e What does this study add?

The present overarching principles
(OP) and points-to-consider (PtC) aim
at facilitating a homogenous approach
to treat immunocompromised patients
with ARDs affected by COVID-19 us-
ing antiviral therapies and anti-SARS-
CoV-2 antibody products.

*  How might this impact clinical practice?
The PtC highlight how booster and
pre-exposure treatment can be con-
sidered complementary, as well as the
need to early use antiviral agents and
ant- SARS-CoV-2 antibody products in
most fragile patients.
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Introduction

The COVID-19 pandemic caused by
severe acute respiratory syndrome cor-
onavirus-2 (SARS-CoV-2) has caused
significant morbidity and mortality
and stressed healthcare systems world-
wide (1). The COVID-19 vaccination
campaign has substantially altered the
course of the pandemic, saving mil-
lions of lives globally. Ensuring that
as many people as possible are pro-
tected from SARS-CoV-2 is crucial for
preventing the infection as well as the
emergence of new variants (2).
Whether patients with autoimmune
rheumatic diseases (ARDs) are at in-
creased risk for adverse COVID-19
outcomes due to the underlying chronic
disease, or to the ongoing immunosup-
pressive treatments and comorbidities
is still matter of debate (3, 4). In addi-
tion, patients with ARDs have shown a
reduced immunogenicity of anti-SARS-
CoV-2 vaccines compared with healthy
controls (5) especially if concomitantly
treated with rituximab, abatacept, meth-
otrexate, mycophenolate mofetil, or
high doses of glucocorticoids. Adminis-
tration of a booster dose of COVID-19
vaccine is, therefore, of particular im-
portance in these patients to restore a
protective antibody titre (5).

Recent studies have shown that people
who are immunocompromised may in-
advertently play a role in spurring the
mutations of the virus that create new
variants (6, 7). This is because some
immunocompromised individuals re-
main at risk of getting COVID-19 de-
spite vaccination, experience more se-
vere disease, are susceptible to being
chronically infected and remain conta-
gious for longer if they become infected
(8-9). For instance, a study from Israel
showed that more than 40% of people
hospitalised with breakthrough infec-
tions after vaccination were immuno-
compromised (10). In addition, patients
affected by ARDs may be susceptible
to prolonged COVID-19 symptoms;
recent data have demonstrated that
about 1/4 of ARDs patients experienced
COVID-19 symptoms duration of 28
days or longer and 1/10 experienced
symptoms 90 days or longer (11). Con-
sidering that immunocompromised in-
dividuals represent approximately 2%
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of the overall population, this aspect
should be carefully considered.

So far, some ARDs patients with
COVID-19 have been treated with an-
tiviral therapies or anti-SARS-CoV-2
antibody products. However, there is
no homogeneous approach to these
treatment strategies. This issue was ad-
dressed within the European Reference
Network (ERN) on Rare and Complex
Connective Tissue and Musculoskel-
etal Diseases (ReCONNET) (12) in a
discussion among experts and patient’s
representatives in the context of the rare
and complex connective tissue diseases
(rCTDs) covered by the Network. ERN
ReCONNET is one of the 24 ERNs
launched by the European Commission
in 2017 with the aim of tackling low
prevalence and rare diseases that re-
quire highly specialised treatment and
promoting concentration of knowledge
and resources through virtual networks
involving healthcare providers (HCPs)
across the European Union (EU). This
ERN acts as a European infrastructure
to support patients with rare and com-
plex diseases, recognising that the best
way of delivering care to these patients
is through the sharing of experience and
knowledge in the context of a network
(13). To date, ERN ReCONNET counts
55 Full Members and 9 Affiliated Part-
ners over 23 European countries (Aus-
tria, Belgium, Croatia, Czech Republic,
Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Italy, Lat-
via, Lithuania, Luxembourg, Malta,
Poland, Portugal, Romania, Slovenia,
Spain, Sweden, and The Netherlands).
Considering the urgent need to provide
guidance not only to the rCTDs commu-
nity, but also to the whole ARDs com-
munity, a multidisciplinary Task Force,
including expert clinicians and Euro-
pean Patient Advocacy Group (ePAG)
Advocates, was created in the frame-
work of ERN ReCONNET with the aim
of developing overarching principles
(OP) and points-to-consider (PtC) on a
homogenous approach to treat immuno-
compromised patients with ARDs (with
a particular focus on CTDs) affected
by COVID-19 using antiviral therapies
and anti-SARS-CoV-2 antibody prod-
ucts. The present work reports the final
OP and PtC agreed by the Task Force.

Methods

The Task Force

After approval by the ERN ReCON-
NET Steering Committee of the sub-
mitted by the convenor (MM) and the
co-convenor (RT) proposal, a Task
Force was established, composed by a
Restricted Task Force and an Extended
Task Force group.

The Restricted Task Force was com-
posed by the convenors, a methodolo-
gist (RT, the co-convenor), four fellows
(GAR, SB, CC, PT, who are members
of the ERN ReCONNET Young Work-
ing Group) and members of the ERN
ReCONNET Expert Panel on Clinical
Practice Guidelines and Clinical-Deci-
sion Support Tools (GB, AB, LD, IG,
LI, AM, CP, VCR, CAS, VS, AS, CT,
DM). Furthermore, a call for interest
was launched across all the centres of
the Network and the ePAG Advocates
in order to implement the Extended
Task Force.

Globally, the Extended Task Force was
composed by 46 clinicians, including
an infectious disease specialist and a
virologist), four ePAG Advocates and
one Network manager.

Two online Task Force meetings were
held; the first in October 2022, during
which the Restricted Task Force agreed
on the protocol and on the research
questions. After that, the systematic
literature review (SLR) was conducted
by the four fellows and guided by the
methodologist. A second Task Force
online meeting took place in Novem-
ber 2022, comprising the Extended
Task Force and aimed at discussing the
results of the SLR and the preliminary
OP and PtC provided on the basis of
the SLR and the experts’ opinion.

Target audience
The primary target audience of the
present OP and PtC is represented by
healthcare professionals (HCPs) taking
care of ARDs patients and patients liv-
ing with ARDs.

Clinical questions and SLR

The Restricted Task Force worked to
determine the PICO (Population, Inter-
vention, Comparison, Outcome) ques-
tions related to the exposure of antiviral
therapies and antibody products anti-
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SARS-CoV-2 in immunocompromised
ARD patients (with a particular focus
on CTDs patients) affected by COV-
ID-19. Considering the particularity of
the topic and in order to increase the
likelihood of finding relevant and use-
ful data on antiviral drugs and antibody
products for treating COVID-19 to be
potentially generalised, the population
was identified as not only constituted
by patients with ARDs but immuno-
compromised patients in general (e.g.
haematologic, oncologic patients).
Thus, the specific clinical questions for
the SLR were the following:

i) What is the evidence for the bene-
fits and harms of anti-SARS-CoV-2
antiviral therapies in treating im-
munocompromised patients affect-
ed by COVID-19?

i) What is the evidence for any ben-
efits and harms related to treatment
with anti-SARS-CoV-2 antibody
products in immunocompromised
patients affected by COVID-19?

The SLR on the specific clinical ques-
tions was performed by the four re-
search fellows (GAR, SB, CC, PT)
under the supervision of the method-
ologist (RT). The literature search was
conducted using PubMed and Embase
database, searching for relevant papers
through October 2022; papers were
selected, critically appraised and sum-
marised according to Preferred Report-
ing Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines
(14). To better contextualise the avail-
able data according to the different
phases of the pandemic, an arbitrary
temporal classification of the analysed
studies was defined (Table I). Details
on the literature search strategy are in-
cluded in the supplementary material.

Consensus finding

A first draft including OP and PtC state-
ments was prepared and discussed dur-
ing the Extended Task Force meeting.
After the meeting, the edited draft was
distributed to the Extended Task Force
members via EU survey (15), asking to
indicate their agreement with each state-
ment with “yes” or “no” and to vote on
their level of agreement (LoA), using
a scale of 0-10 (0 indicating no agree-
ment at all and 10 indicating full agree-
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Table I. Arbitrary temporal segmentation of the pandemic.

Phase number Definition
I Alpha to delta variants and no vaccines
I Delta variant; vaccination ongoing
1 Rise of omicron variant, primary vaccination cycle likely complete
v Emergence of new omicron subvariants, booster vaccination ongoing

ment). A consensus is accepted if >75%
(threshold pre-agreed) of the members
voted in favour of each statement. The
mean and SD of the LoA, as well as the
percentage of the Task Force members
with an agreement >8 were reported.
The Level of Evidence (LoE) and the
Strength of the Recommendations
(SoR) were assigned according to the
Oxford 2011 Levels of Evidence (16).

Results

The exceptionality of the new emerg-
ing topic and the consequent scarcity
of high-quality evidence required the
creation of PtC rather than recommen-
dations. SLR results are summarised
described in the supplemental material;
in brief, 615 papers were reviewed,
and 26 studies were selected for inclu-
sion. The use of evidence was done in
a hierarchical manner, i.e. using those
on ARDs patients as the first option,
mixed populations as the second op-
tion in the absence of sufficient data on
RMD patients only, and lastly data on
immunocompromised non-RMD pa-
tients. Overall, the quality of evidence
was poor, as the sample size was fre-
quently low, and the majority of stud-
ies were descriptive without a com-
parator group. Moreover, the studies
were characterised by a significant het-
erogeneity, in terms of the study time-
frame (e.g. available drugs, circulating
SARS-CoV-2 variants, vaccination
status of the target population) and of
additional treatments (corticosteroids,
heparin, other drugs). The LoE ranged
from 4 to 5, due to the scarcity of high-
level evidence. Despite the paucity of
data, the information was nonethe-
less relevant and allowed to draft the
PtC. The discussion on the data avail-
able and the expert opinion produced
6 PTC. Moreover, after the discussion
of the results of the SLR, the Extended
Task Force agreed on a final set of 3
OP and 6 PtC, that are summarised in

Table II. The LoA was globally high,
ranging from 8.7 to 9.7.

Overarching principles

The Task Force formulated the follow-
ing OP in order to reinforce the neces-
sity to adhere to some general princi-
ples linked to the infection itself and
to the major preventive measures for
COVID-19 in patients with ARDs.

(A) Patients with ARDs on immuno-
suppressive treatments may be suscep-
tible to being infected for a prolonged
period and this may have an impact on
the therapeutical management of their
underlying disease [LoA: 9.1 (1.3)].
Prolonged shedding of SARS-CoV-2
has been reported in immunocompro-
mised patients (17); people with ARDs
may be susceptible to prolonged COV-
ID-19 symptoms, and this can be due to
different reasons, such as longer dura-
tion of viral infection, a disturbed im-
munity and the use of immunosuppres-
sive medications (18). In this regard, the
COVID-19 Global Rheumatology Alli-
ance (GRA) investigated the duration
of COVID-19 symptoms among people
with ARDs, observing that about 1 out
of 4 patients experienced prolonged
COVID-19 symptom duration (defined
as lasting 28 days or longer) and even
1 out of 10 experienced symptoms
lasting over 90 days (11). Therefore,
this principle is mainly aimed to raise
awareness on the potential risk that a
prolonged infection may have on ARDs
patients, especially in the management
of the immunosuppressive drugs and
in spreading the infection itself. This
overarching principle was accepted in
the first round of the voting process
(98% agreed, first round, n=46).

(B) COVID-19 vaccination is one

of the main measures to prevent severe
disease for patients with ARD:s.

The number and intervals of additional
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Table II. ERN ReCONNET points to consider for treating ARDs patients with antiviral therapies and antibody products anti-SARS-

CoV-2.

Overarching principles

LoE

SoR LoA

mean (SD)

>8/10 (%)

A Patients with ARDs on immunosuppressive treatments may be susceptible

N/A

to being infected for a prolonged period and this may have an impact on
the therapeutical management of their underlying disease.

N/A 9.1 (1.3) 89

B COVID-19 vaccination is one of the main measures to prevent severe

N/A

disease for patients with ARDs. The number and intervals of additional
(booster) vaccinations may differ among countries, depending on the

epidemiological situations.

N/A 93(1.2) 89

C The therapeutic management of ARDs patients with COVID-19 needs

N/A

a periodic update on emerging epidemiological, virological and

pharmacological data.

N/A 9.7 (0.7) 98

PtC

LoE

SoR LoA

mean (SD)

=8/10 (%)

1 Pre-exposure prophylactic treatment can be considered in ARDs patients 4

who are at risk of severe COVID-19.

C 8.7(1.7) 82

2 To date, there is no sufficient evidence to recommend the use of 5
SARS-CoV-2 antibody serologic testing to guide the clinical decision
about the administration of anti-SARS-CoV-2 monoclonal antibodies

as pre-exposure prophylaxis in ARDs.

D 8.9 (1.5) 89

3 Treatment with antiviral drugs may be considered in immunocompromised 4
ARDs patients with mild to moderate COVID-19; a multidisciplinary
approach is crucial to ensure the proper treatment decision and timing.

C 9.2(1.2) 87

4 Treatment with anti-SARS-CoV-2 monoclonal antibodies can be 4
considered in immunocompromised ARDs patients with mild to

moderate COVID-19.

C 8.7(1.8) 86

5 Treatment with antivirals alone or in combination with monoclonal 4
antibodies can be considered in immunocompromised ARDs patients
with mild to moderate COVID-19, provided that available drugs are
compatible with the virological characteristics of newly emerging
SARS-CoV-2 variants and taking into account possible interactions with

concomitant therapy.

C 8.9 (1.9) 84

6 There is no sufficient evidence to recommend the use of high-titre 5
COVID-19 convalescent plasma in ARDs patients with COVID-19 who

are taking immunosuppressive drugs

D 9.2 (1.3) 91

PtC: points to consider; LoE: level of evidence; SoR: strength of recommendations; LoA: level of agreement. SD: standard deviation.

(booster) vaccinations may differ
between countries depending on

the epidemiological situations

[LoA: 9.3 (1.2)].

The Task Force strongly emphasised
that vaccination is the most effective
way to reduce the risk of COVID-19
related hospitalisation, severe disease,
and death as well as to protect health
systems (19-21). The epidemiological
situations, in different countries, may
have an impact on the number and in-
tervals of additional (booster) vaccina-
tions recommended. The Task Force
unanimously agreed on this principle
(100% agreed, first round, n=46).
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(C) The therapeutic management of
ARDs patients with COVID-19 needs a
periodic update on emerging epidemio-
logical, virological, and pharmacologi-
cal data [LoA: 9.7 (0.7)].

The management of COVID-19 in peo-
ple with ARDs should be tailored based
on the risk factors for poor prognosis,
which includes older age, type of im-
munosuppressive therapies, presence
of comorbidities, disease activity of
the underlying rheumatic condition
and the clinical severity of COVID-19
(18, 22-23). Therefore, this principle is
aimed at highlighting how important is
to encourage and provide periodic up-

dates on the therapeutic management
of ARDs patients with COVID-19
considering also the epidemiological
and virological situation (i.e. the emer-
gence of new variants of the virus),
as well as new pharmacological data
(i.e. availability of new drugs, poten-
tial drugs interactions). The Task Force
unanimously agreed on this principle
(100% agreed, first round, n= 6).

Points to consider

1. Pre-exposure prophylactic treatment
can be considered in ARDs patients
who are at risk of severe COVID-19
[LoE: 4, SoR: C, LoA: 8.7 (1.7)].

Clinical and Experimental Rheumatology 2023



ERN ReCONNET points to consider for treating ARDs patients with COVID-19 /R. Talarico et al.

In severely immunocompromised pa-
tients, vaccination may not generate
an adequate immune response, and
they may be still vulnerable to severe
SARS-CoV-2 infection (17). Pre-expo-
sure prophylaxis gives additional im-
munity to help prevent COVID-19 and
can be administered to people who are
moderately or severely immunocom-
promised due to a medical condition or
immunosuppressive treatment (19).
During the pandemic evidence emerged
regarding the safety and efficacy of pre-
exposure prophylaxis in ARDs patients,
although only from single-centres co-
hort studies (24-30), which are summa-
rised in Tables IIT and I'V. Significant re-
al-world experience was identified from
a literature review by Calabrese et al.
describing outcomes of COVID-19 in
patients with immune-mediated inflam-
matory diseases (IMIDs) treated with
B cell depleting therapies (BCDTs) or
with inborn errors of humoral immunity
(IEI) (24); 412 of IMIDs and IEI pa-
tients received tixagevimab/cilgavimab
as pre-exposure prophylaxis and, nota-
bly, among these only 12 breakthrough
infections were reported, with mild
disease in 11 and only one patient ex-
perienced severe (non-fatal) disease.
Thus, even if the study was limited by
the lack of a comparator group and po-
tential bias (also due to the Omicron
epoch) the data are really encouraging.
Similar data in terms of low percent-
age of COVID-19 disease was reported
by Oraya et al. who described 674 im-
munocompromised patients (less than
one fourth affected by ARDs) who re-
ceived tixagevimab/cilgavimab during
a preexposure prophylaxis program;
among these, only 1.2% of the patients
were subsequently diagnosed with
SARS-CoV-2 infection (25) and no
deaths were reported. The Task Force,
therefore, emphasised that on the basis
of the available data, pre-exposure pro-
phylactic treatment can be considered
in ARDs patients, especially in those
who are at high risk of severe COV-
ID-19, such as the case of the initia-
tion of high-dose glucocorticoids or B
cell-depleting therapies. This PtC was
accepted in the first round of the vot-
ing process (94% agreed, first round,
n=46).

Clinical and Experimental Rheumatology 2023

2. To date, there is no sufficient evi-
dence to recommend the use of SARS-
CoV-2 antibody serologic testing to
guide the clinical decision about the
administration of anti-SARS-CoV-2
monoclonal antibodies as pre-exposure
prophylaxis in ARDs

[LoE: 5, SoR: D, LoA: 8.9 (1.5)].
Since insufficient data were found on the
use of SARS-CoV-2 antibody serologic
testing to guide the clinical decision to
administer anti-SARS-CoV-2 monoclo-
nal antibodies as pre-exposure prophy-
laxis, the Task Force agreed not to pro-
vide specific recommendations about it.
This PtC was accepted in the first round
of the voting process (98% agreed, first
round, n=44).

3. Treatment with antiviral drugs may
be considered in immunocompromised
ARDs patients with mild to moderate
COVID-19; a multidisciplinary ap-
proach is crucial to ensure the proper
treatment decision and timing

[LoE: 4, SoR: C,LoA: 9.2 (1.2)].
Literature data have shown that antivi-
ral drugs have been also used in immu-
nocompromised patients, usually at the
doses and durations as recommended
for the general population. Although the
evidence is not strong and data collected
are heterogeneous even regarding the
different periods of the pandemic (i.e.,
alpha to delta variants and no vaccines;
delta variant, vaccination ongoing; rise
of omicron variant, primary vaccination
cycle likely complete; emergence of
new omicron subvariants, booster vac-
cination ongoing; summarised in Table
1), globally, the data on safety and effi-
cacy are encouraging (29, 31-46) (sum-
marised in Tables III and IV). For this
reason, the rationale for this PtC is to
emphasise that having an ARD does
not contraindicate the use of antiviral
drugs and that they may be considered
in case of mild to moderate COVID-19.
We defined mild COVID-19 disease
as the presence of one or more signs
and symptoms (e.g. fever, cough, sore
throat, malaise, headache, muscle pain,
nausea, vomiting, diarrhoea, loss of
taste and smell) in absence of shortness
of breath, dyspnoea, or abnormal chest
imaging and moderate COVID-19 dis-
ease: the presence of lower respiratory

disease, with SpO2 =94% on room air.

This PtC was unanimously accepted
in the first round of the voting process
(100% agreed, first round, n=45).

4. Treatment with anti-SARS-CoV-2
monoclonal antibodies can be consid-
ered in immunocompromised ARDs pa-
tients with mild to moderate COVID-19
[LoE: 4, SoR: C, LoA: 8.7 (1.8)].

The evidence on the use of anti-SARS-
CoV-2 monoclonal antibodies in im-
munocompromised ARDs patients was
limited, however the data (Tables III
and IV) have globally shown a good
safety profile with the use of monoclo-
nal antibodies in immunocompromised
patients, including those with ARDs
(25,27,29,32,39,41,42,43,47-49).
As for PtC no. 3, this PtC aims to em-
phasise that anti-SARS-CoV-2 mono-
clonal antibodies can also be considered
in immunocompromised ARDs patients
with mild to moderate COVID-19,
while highlighting that having an ARDs
does not contraindicate their use.

This PtC was accepted in the first round
of the voting process (96% agreed, first
round, n=44).

5. Treatment with antivirals alone or
in combination with anti-SARS-CoV-2
monoclonal antibodies can be consid-
ered in immunocompromised ARDs pa-
tients with mild to moderate COVID-19,
provided that available drugs are com-
patible with the virological characteris-
tics of newly emerging SARS-CoV-2 var-
iants and taking into account possible
interactions with concomitant therapy
[LoE: 4, SoR: C, LoA: 8.9 (1.9)].

This PtC is linked with PtC no. 3 and no.
4 and is aimed not only to reinforce that
both antivirals and monoclonal antibod-
ies should (?) be considered (alone or in
combination) (24-49) when treating pa-
tients with ARDs, but also to highlight
that the approach to COVID-19 in ARDs
should always be contextualised to in
the dynamic epidemiological scenario of
possible newly emerging SARS-CoV-2
variants, always taking into account
possible interactions with concomitant
therapy for the underlying disease and/
or comorbidities. This PtC was accepted
in the first round of the voting process
(95% agreed, first round, n=44).
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6. There is no sufficient evidence to
recommend the use of high-titre COV-
ID-19 convalescent plasma in ARDs
patients with COVID-19 who are taking
immunosuppressive drugs

[LoE: 5,SoR: D, LoA: 9.2 (1.3)].

As insufficient data were found on the
efficacy and safety of high-titre COV-
ID-19 convalescent plasma in ARDs
patients with COVID-19, the Task
Force agreed on not providing a recom-
mendation on their use.

This PtC was unanimously accepted
in the first round of the voting process
(100% agreed, first round, n=44).

Discussion

Here we report the ERN ReCONNET
OP and PtC for treating ARDs patients
with anti-SARS-CoV-2 antiviral thera-
pies and antibody products. The work
was developed in the framework of the
ERN ReCONNET using an evidence-
based and expert opinion-based ap-
proach, involving a significant part
of the network members, including
patients’ advocates. The PtC have the
main scope to serve as reference for all
the stakeholders involved in the care
process of ARDs patients affected by
COVID-19, in order to make the man-
agement of the infection more homo-
genous across different countries and
centres.

As also stated in the overarching prin-
ciples, patients with ARDs on immu-
nosuppressive treatments may be sus-
ceptible to be infected for a prolonged
period and this may have an individual
and epidemiological impact. Indeed,
patients may have to suspend the im-
munosuppressive drugs in the context
of a prolonged infection, and this may
have a direct impact on disease activ-
ity and prognosis. On the other hand, a
prolonged infection increases the risk
of spreading the virus and foster new
variants (10, 19). Clinicians have to be
aware of these risks in order to manage
ARDs patients affected by COVID-19
in the most appropriate way.

Since the beginning of the COVID-19
pandemic, different therapies have
been used in order to minimise the risks
of poor outcome in immunocompro-
mised patients including individuals
affected by ARDs (50, 51). Besides the
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few trials available, the real-life expe-
rience on the use of antiviral drugs and
antibody products continues to grow
gradually. COVID-19 vaccination is
the main strategy to prevent severe
disease in ARDs patients; beside this,
a substantial number of these patients
have been treated with antiviral drugs
or monoclonal antibodies. However, in
absence of specific guidelines ARDs
patients from different countries (and
frequently also in the same country/
region) may not be treated with a ho-
mogenous approach. As this is a clini-
cal and patients’ relevant unmet need
(52), we defined pragmatic PtC, based
on scarce and limited quality evidence
and on expert opinion of clinicians,
with the contribution of patients’ advo-
cates.

One of the main messages is that pre-
exposure prophylactic treatment can be
considered in ARDs patients who are at
risk of severe COVID-19, even if there
is no sufficient evidence to recommend
the use of SARS-CoV-2 antibody sero-
logic testing to guide the clinical de-
cision about their administration. En-
couraging data in terms of safety and
efficacy derived from different (albeit
few) single cohort studies on the use
of antiviral drugs or monoclonal an-
tibodies. Therefore, it is important to
highlight that booster and pre-exposure
treatment can be considered as com-
plementary, as well as the need to early
use antiviral agents and ant- SARS-
CoV-2 antibody products in most frag-
ile patients. However, the therapeutic
management of ARDs patients with
COVID-19 needs an accurate balance
of different dimensions, including the
epidemiological and virological up to
date for contextualising the treatment
approach, especially regarding the risk
of newly emerging SARS-CoV-2 vari-
ants. New pharmacological evidence
and drug availability might further
optimise the management, but possi-
ble drug interactions with concomitant
therapy always need to be taken into
considerations.

In conclusion, these ERN ReCON-
NET PtC are intended to facilitate a
more harmonised approach to the care
of individuals with ARDs affected by
COVID-19.

Acknowledgements

A special thanks to Andrea Gaglioti
who supported the analysis of the LoA
assessment and to Simone Ticciati who
supported the literature search strategy.

Funding

This publication was funded by the
European Union’s Health Programme
(2014-2020). Grant: 101085769 ERN
ReCONNET - EU4H-2022-ERN-IBA,
European Health and Digital Executive
Agency (HADEA).

Competing interests

G.A Ramirez has received honoraria
from AstraZeneca for participating in
advisory boards and for teaching activ-
ities; C. Richez has received honoraria
from AstraZeneca and Pfizer, and con-
sulting fees from AstraZeneca.

The other authors have declared no
competing interests.

Authors

Rosaria Talarico, Giuseppe Alvise
Ramirez, Sofia C. Barreira, Chiara Car-
damone, Paola Triggianese, Silvia Agu-
ilera, Jeanette Andersen, Tadej Avcin,
Karelle Benistan, George Bertsias,
Alessandra Bortoluzzi, Coralie Bouillot,
Inita Bulina, Gerd R. Burmester, Steven
Callens, Patricia E. Carreira, Ricard
Cervera, Maurizio Cutolo, Laura Da-
mian, Emanuel Della-Torre, Raquel
Faria, Jodo E. Fonseca, Ilaria Galetti,
Eric Hachulla, Luca Iaccarino, Soren
Jacobsen, Nikita Khmelinskii, Maarten
Limper, Diana Marinello, Alain Meyer,
Gianluca Moroncini, Gyorgy Nagy,
Marzena Olesinska, Cristina Pamfil,
Margarita Pileckyte, Mauro Pistello,
Simona Rednic, Christophe Richez,
Vasco C. Romao, Matthias Schneider,
Savino Sciascia, Carlo Alberto Scire,
Gabriele Simonini, Vanessa Smith,
Alberto Sulli, Chiara Tani, Sander W.
Tas, Angela Tincani, Madalon C. Vonk,
Maria Tektonidou, Marta Mosca

Affiliations

'"Rheumatology Unit, Azienda Ospe-
daliero Universitaria Pisana, Pisa, Italy;
ZImmunology, Rheumatology, Allergy
and Rare Diseases, IRCCS Ospedale
San Raffaele, Milan, and Universita
Vita-Salute San Raffaele, Milan, Italy;

Clinical and Experimental Rheumatology 2023



ERN ReCONNET points to consider for treating ARDs patients with COVID-19 /R. Talarico et al.

3Dept. of Rheumatology, Hospital de
Santa Maria, Centro Hospitalar Univer-
sitario Lisboa Norte, Lisbon Academic
Medical Centre and Rheumatology Re-
search Unit, Instituto de Medicina Mo-
lecular, Faculdade de Medicina, Uni-
versidade de Lisboa, Lisbon, Portugal;
“Division of Allergy and Clinical Im-
munology, University of Salerno, Italy;
SRheumatology, Allergology and Clini-
cal Immunology, Dept. of Systems
Medicine, University of Rome Tor Ver-
gata, Rome, Italy;

®Spanish Association for Antiphospho-
lipid Syndrome (SAF Espaia), Elche,
Spain.

"Lupus Europe, Brussels, Belgium;
8Dept. of Allergology, Rheumatology
and Clinical Immunology, University
Children’s Hospital, University Medi-
cal Centre Ljubljana, Slovenia;
°AP-HP, GHU Paris Saclay, Hoépital
Raymond Poincaré, Centre de Réfé-
rence des Syndromes d’Ehlers-Danlos
non vasculaires, Garches France;
"Rheumatology and Clinical Immu-
nology, University of Crete Medical
School, Heraklion, Greece;

UDept. of Medical Sciences, Rheuma-
tology Section, University of Ferrara,
Azienda Ospedaliero-Universitaria
Sant’Anna di Cona, Ferrara, Italy;
12Sjogren Europe, Bienne, Switzerland;
BDept. of Internal Diseases, Rheuma-
tology Centre, Paul Stradins Clinical
University Hospital, Riga, Latvia;
“Dept. of Rheumatology and Clinical
Immunology, Universitdtsmedizin Ber-
lin, corporate member of Freie Univer-
sitdt Berlin, Humboldt-Universitit zu
Berlin, and Berlin Institute of Health,
Berlin, Germany;

BDept. of Internal Medicine and Infec-
tious diseases, Ghent University Hos-
pital, Ghent, Belgium;

16Servicio de Reumatologia, Hospital
Universitario 12 de Octubre, Universi-
dad Complutentense de Madrid, Spain;
"Dept. of Autoimmune Diseases,
Reference Centre for Systemic Au-
toimmune Diseases (UEC/CSUR)
of the Catalan and Spanish Health
Systems, Hospital Clinic, Institut
d’Investigacions Biomediques August
Pi i Sunyer (IDIBAPS), University of
Barcelona, Spain;

8Laboratory of Experimental Rheu-

Clinical and Experimental Rheumatology 2023

matology and Academic Division of
Clinical Rheumatology, Dept. of Inter-
nal Medicine, University of Genova,
IRCCS San Martino Polyclinic Hospi-
tal, Genova, Italy;

“Dept. of Rheumatology, County Emer-
gency Clinical Hospital Cluj, Iuliua
Hatieganu University of Medicine and
Pharmacy, Cluj-Napoca, Romania;
2Unidade de Imunologia Clinica, Cen-
tro Hospitalar Universitdrio do Porto;
UMIB, Unit for Multidisciplinary Re-
search in Biomedicine, ICBAS, School
of Medicine and Biomedical Sciences,
University of Porto; ITR, Laboratory
for Integrative and Translational Re-
search in Population Health, Porto,
Portugal;

2'Federation of European Scleroderma
Associations (FESCA), Milan, Italy;
2Département de Médecine Interne et
Immunologie Clinique, Centre de Ré-
férence des Maladies Systémiques et
Auto-Immunes Rares du Nord-Ouest
(CERAINO), LIRIC, INSERM, Uni-
versité de Lille, CHU Lille, France;
ZRheumatology Unit, Dept. of Medi-
cine-DIMED, University Hospital of
Padova, AO Padova, Italy;
%Copenhagen Research Center for
Autoimmune Connective Tissue Dis-
eases, COPEACT, Rigshospitalet, Co-
penhagen, Denmark;

Dept. of Rheumatology and Clini-
cal Immunology, University Medical
Center Utrecht, Utrecht University,
Utrecht, The Netherlands;

*Service de Rhumatologie, Hopitaux
Universitaires de Strasbourg, Centre
National de Référence des Maladies
Systémiques et Auto-immunes Rares
Grand-Est Sud-Ouest (RESO), Stras-
bourg, France;

*Dept. of Clinical and Molecular Sci-
ences, Marche Polytechnic University,
Ancona, and Clinica Medica, Dept. of
Internal Medicine, Azienda Ospedaliero
Universitaria delle Marche, Ancona,
Italy;

BDept. of Rheumatology and Clinical
Immunology, Dept. of Internal Medi-
cine and Oncology, Semmelweis Uni-
versity, Budapest; Heart and Vascular
Center, Semmelweis University, Buda-
pest, and Dept. of Genetics, Cell and
Immunobiology, Semmelweis Univer-
sity, Budapest; Hospital of the Hospi-

taller Order of Saint John of God, Bu-
dapest, Hungary;

PDept. of Connective Tissue Diseases,
National Institute of Geriatrics, Rheu-
matology and Rehabilitation, Warsaw,
Poland;

%Dept. of Rheumatology, Hospital of
Lithuanian University of Health Sci-
ences, Kaunas, Lithuania;

3Retrovirus Centre, Dept. of Transla-
tional Medicine and New Technologies
in Medicine and Surgery, University of
Pisa, Italy;

3Dept. of Rheumatology, CHU Bor-
deaux (Groupe Hospitalier Pellegrin),
Bordeaux, France;

3Dept. of Rheumatology, University
Hospital Diisseldorf, Heinrich-Heine-
University Diisseldorf, Germany;
3University Center of Excellence on
Nephrologic, Rheumatologic and Rare
Diseases with Nephrology and Dialysis
Unit and Center of Immuno-Rheuma-
tology and Rare Diseases (CMID), San
Giovanni Bosco Hub Hospital, Turin,
Italy, and Institute of Genomic Medi-
cine and Rare Disorders, Semmelweis
University, Budapest, Hungary;
3School of Medicine and Surgery, Uni-
versity of Milano-Bicocca, Milan, Italy;
*NEUROFARBA Dept., Rheumatol-
ogy Unit, Meyer Children’s University
Hospital, University of Florence, Italy;
Dept. of Rheumatology, Ghent Uni-
versity Hospital, Dept. of Internal Med-
icine, Ghent, and Unit for Molecular
Immunology and Inflammation, VIB
Inflammation Research Centre (IRC),
Ghent, Belgium;

¥Amsterdam Rheumatology and Im-
munology Center, Dept. of Rheumatol-
ogy and Clinical Immunology, Amster-
dam UMC, location AMC, University
of Amsterdam, The Netherlands;
¥Rheumatology and Clinical Immunol-
ogy Unit, ASST-Spedali Civili and Uni-
versity of Brescia, Italy;

“Dept. of Rheumatology, Radboud
University Medical Center, Nijmegen,
The Netherlands;

“Rheumatology Unit, First Dept. of
Propaedeutic Internal Medicine, Joint
Academic Rheumatology Program,
Medical School, National and Kapodis-
trian University of Athens, Greece;
“’Rheumatology Unit, University of
Pisa, Italy.

551



ERN ReCONNET points to consider for treating ARDs patients with COVID-19 / R. Talarico et al.

References

1

10.

11.

12.

13.
. TALARICO R, AGUILERA S, ALEXANDER T et

14

. TALARICO R, AGUILERA S, ALEXANDER

T et al.: The impact of COVID-19 on rare
and complex connective tissue diseases: the
experience of ERN ReCONNET. Nat Rev
Rheumatol 2021; 17(3): 177-84.

https://doi.org/10.1038/541584-022-00862-9

. World Health Organization. Tracking SARS-

CoV-2 variants. Available at: https://www.
who.int/en/activities/tracking-SARS-Co V-
2-variants

. HYRICH KL, MACHADO PM: Rheumatic dis-

ease and COVID-19: epidemiology and out-
comes. Nat Rev Rheumatol 2021; 17: 71-2.
https://doi.org/10.1038/s41584-020-00562-2

. FAGNI F, SIMON D, TASCILAR K et al.: COV-

ID-19 and immune-mediated inflammatory
diseases: effect of disease and treatment on
COVID-19 outcomes and vaccine responses.
Lancet Rheumatol 2021; 3: €724-36. https://
doi.org/10.1016/S2665-9913(21)00247-2

. NEMETH D, VAGO H, TOTHFALUSI L et al.:

Factors influencing the SARS-CoV-2 infec-
tion and vaccination induced immune re-
sponse in rheumatoid arthritis. Front Immu-
nol 2022; 13: 960001.
https://doi.org/10.3389/fimmu.2022.960001

. CARDELLI C, CARUSO T, TANI C et al.

COVID-19 mRNA vaccine booster in pa-
tients with autoimmune rheumatic diseases.
Rheumatology (Oxford) 2022; 61(11): e328-
€330. https://
doi.org/10.1093/rheumatology/keac296

. COREY L, BEYRER C, COHEN M, MICHAEL

MS, BEDFORD T, ROLLAND M: SARS-CoV-2
variants in patients with immunosuppres-
sion. N Engl J Med 2021; 385(6): 562-6.
https://doi.org/10.1056/nejmsb2104756

. FUNG M, BABIK JM: COVID-19 in immu-

nocompromised hosts: what we know so far.
Clin Infect Dis 2021; 72(2): 340-50.
https://doi.org/10.1093/cid/ciaa863

. BELSKY JA, TULLIUS BP,LAMB MG, SAYEGH

R, STANEK JR, AULETTA JJ: COVID-19 in
immunocompromised patients: A system-
atic review of cancer, hematopoietic cell and
solid organ transplant patients. J Infect 2021;
82(3): 329-38.
https://doi.org/10.1016/j.jinf.2021.01.022
ABBASI J: Researchers tie severe immuno-
suppression to chronic COVID-19 and virus
variants. JAMA 2021; 325(20): 2033-5.
https://doi.org/10.1001/jama.2021.7212
BROSH-NISSIMOV T, ORENBUCH-HARROCH
E, CHOWERS M et al.: BNT162b2 vaccine
breakthrough: clinical characteristics of 152
fully vaccinated hospitalized COVID-19 pa-
tients in Israel. Clin Microbiol Infect 2021;
27(11): 1652-7.
https://doi.org/10.1016/j.cmi.2021.06.036
DIIORIO M, KENNEDY K, LIEW JW et al.:
Prolonged COVID-19 symptom duration in
people with systemic autoimmune rheumatic
diseases: results from the COVID-19 Global
Rheumatology Alliance Vaccine Survey.
RMD Open 2022; 8(2): €002587. https://
doi.org/10.1136/rmdopen-2022-002587
https://reconnet.ern-net.eu

al.: The added value of a European Reference
Network on rare and complex connective tis-
sue and musculoskeletal diseases: insights af-

552

15.
16.

20.

21.

22.

23.

24.

25.

26.

ter the first 5 years of the ERN ReCONNET.
Clin Exp Rheumatol 2022; 40 (Suppl. 134):
S3-11. https://
doi.org/10.55563/clinexprheumatol/d2qz38
https://www.prisma-statement.org
https://ec.europa.eu/eusurvey/home/wel-
come

. OCEBM Levels of Evidence Working Group,

Oxford Centre for Evidence-Based Medi-
cine. The Oxford 2011 levels of evidence.
Available:  https://www.cebm.net/2016/05/
ocebm-levels-of-evidence/

. QUTUB M, ALDABBAGH Y, MEHDAWI F et

al.: Duration of viable SARS-CoV-2 shed-
ding from respiratory tract in different hu-
man hosts and its impact on isolation discon-
tinuation polices revision: a narrative review.
Clin Infect Pract 2022; 13: 100140.

https://doi.org/10.1016/j.clinpr.2022.100140

. GRAINGER R, KIM AHJ, CONWAY R, YAZDA-

NY J, ROBINSON PC: COVID-19 in people
with rheumatic diseases: risks, outcomes,
treatment considerations. Nat Rev Rheumatol
2022; 18(4): 191-204.
https://doi.org/10.1038/s41584-022-00755-x
NIH COVID-19 Treatment Guidelines.
https://www.covid19treatmentguidelines.
nih.gov/

MACHADO PM, LAWSON-TOVEY S,
STRANGFELD A et al.: Safety of vaccina-
tion against SARS-CoV-2 in people with
rheumatic and musculoskeletal diseases: re-
sults from the EULAR Coronavirus Vaccine
(COVAX) physician-reported registry. Ann
Rheum Dis 2022; 81(5): 695-709. https://
doi.org/10.1136/annrheumdis-2021-221490
BIJLSMA JWIJ,EULAR COVID-19 TASK FORCE:
EULAR 2021 updated viewpoints on SARS-
CoV-2 vaccination in patients with RMDs: a
guidance to answer patients’ questions. Ann
Rheum Dis 2022; 81(6): 786-8. https://
doi.org/10.1136/annrheumdis-2021-221965
CONWAY R, NIKIPHOROU E, DEMETRIOU CA
et al.: Outcomes of COVID-19 in people with
rheumatic and musculoskeletal disease in Ire-
land over the first 2 years of the pandemic.
Ir J Med Sci 2023 Jan 9.
https://doi.org/10.1007/s11845-022-03265-7
LANDEWE RBM, KROON FPB, ALUNNO A et
al.: EULAR recommendations for the man-
agement and vaccination of people with rheu-
matic and musculoskeletal diseases in the
context of SARS-CoV-2: the November 2021
update. Ann Rheum Dis 2022; 81(12): 1628-
39. https://
doi.org/10.1136/annrheumdis-2021-222006
CALABRESE C,KIRCHNER E, VILLA-FORTE A
et al.: Early experience with tixagevimab/cil-
gavimab pre-exposure prophylaxis in patients
with immune-mediated inflammatory disease
undergoing B cell depleting therapy and those
with inborn errors of humoral immunity. RMD
Open 2022; 8(2): €002557. https://
doi.org/10.1136/rmdopen-2022-002557
ORDAYA EE, BEAM E, YAO JD, RAZONABLE
RR, VERGIDIS P: Characterization of early-on-
set severe acute respiratory syndrome corona-
virus 2 infection in immunocompromised pa-
tients who received tixagevimab-cilgavimab
prophylaxis. Open Forum Infect Dis 2022;
9(7): ofac283.
https://doi.org/10.1093/ofid/ofac283

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

FAGNI F, SCHMIDT K, BOHR D et al.: Effects
of casirivimab/imdevimab on systemic and
mucosal immunity against SARS-CoV-2 in
B-cell depleted patients with autoimmune
rheumatic diseases refractory to vaccination.
RMD Open 2022; 8(1): e002323. https://
doi.org/10.1136/rmdopen-2022-002323
BRUEL T, HADJADIJ J, MAES P et al.: Serum
neutralization of SARS-CoV-2 Omicron sub-
lineages BA.1 and BA .2 in patients receiv-
ing monoclonal antibodies. Nat Med 2022;
28(6): 1297-302.
https://doi.org/10.1038/541591-022-01792-5
OCON AlJ, MUSTAFA SS: Real-world experi-
ence of tixagevimab and cilgavimab (Evush-
eld) in rheumatologic patients on rituximab. J
Clin Rheumatol 2023; 29(2): 109-11. https://
doi.org/10.1097/RHU.0000000000001907
LAFONT E, PERE H, LEBEAUX D et al.
Targeted SARS-CoV-2 treatment is associ-
ated with decreased mortality in immuno-
compromised patients with COVID-19. J
Antimicrob Chemother 2022; 77(10): 2688-
92. https://doi.org/10.1093/jac/dkac253
CONTE WL, GOLZARRI-ARROYO L: Tixa-
gevimab and cilgavimab (Evusheld) boosts
antibody levels to SARS-CoV-2 in patients
with multiple sclerosis on B-cell depleters.
Mult Scler Relat Disord 2022; 63: 103905.
https://doi.org/10.1016/j.msard.2022.103905
AHLUWALIA M, GIVERTZ MM, MEHRA MR:
A proposed strategy for management of im-
munosuppression in heart transplant patients
with COVID-19. Clin Transplant 2020,
34(11): e14032.
https://doi.org/10.1111/ctr.14032
D’ABRAMO A, VITA S, MAFFONGELLI G et
al.: Clinical management of patients with b-
cell depletion agents to treat or prevent pro-
longed and severe SARS-COV-2 infection:
defining a treatment pathway. Front Immunol
2022; 13: 911339.
https://doi.org/10.3389/fimmu.2022.911339
SHAHRAM F, ESALATMANESH K, KHABBAZI
A et al.: Coronavirus disease 2019 in patients
with Behcet’s disease: a report of 59 cases in
Tran. Clin Rheumatol 2022; 41(4): 1177-83.
https://doi.org/10.1007/s10067-021-06004-y
NAGHASHZADEH F, SHAFAGHI S, SHARIF-
KASHANI B, TABARSI P, SALIMINEJAD L,
NOORALI S: Coronavirus disease 2019 out-
comes in heart transplant recipients: a single-
center case series. J Med Case Rep 2021;
15(1): 453.
https://doi.org/10.1186/s13256-021-03028-5
BERMAS BL, GIANFRANCESCO M, TANNER
HL et al.: COVID-19 in pregnant women
with rheumatic disease: data From the
COVID-19 Global Rheumatology Alliance.
J Rheumatol 2022; 49(1): 110-4.
https://doi.org/10.3899/jrheum.210480
FURLAN A, FORNER G, CIPRIANI L et al.:
Dramatic response to convalescent hyperim-
mune plasma in association with an extended
course of remdesivir in 4 B cell-depleted non-
Hodgkin lymphoma patients with SARS-
Cov-2 pneumonia after rituximab therapy.
Clin Lymphoma Myeloma Leuk 2021; 21(9):
e731-e735.
https://doi.org/10.1016/j.cIm1.2021.05.013
CALVO C, UDAONDO C et al.: COVID-19 in
children with rheumatic diseases in the Span-

Clinical and Experimental Rheumatology 2023



ERN ReCONNET points to consider for treating ARDs patients with COVID-19 /R. Talarico et al.

ish national cohort EPICO-AEP. J Rheuma-

tol 2021; 48(7): 1190-2.
https://doi.org/10.3899/jrheum.201548.

Erratum in: J Rheumatol 2021; 48(11): 1761.

https://doi.org/10.3899/jrheum 201548 .c1

39. ZHU L, CHEN G: Reply to Amit Bansal and
Anant Kumar’s Letter to the Editor re: Lan
Zhu, Nianqiao Gong, Bin Liu er al. Coro-
navirus disease 2019 pneumonia in immu-
nosuppressed renal transplant recipients: a
summary of 10 confirmed cases in Wuhan,
China. Eur Urol 2020; 77: 748-54. Eur Urol

2020; 78(4): e159-e160.

https://doi.org/10.1016/j.eururo.2020.06.062
40. BRONSTEIN Y, ADLER A, KATASH H, HA-
LUTZ O, HERISHANU Y, LEVYTSKYI K:
Evolution of spike mutations following anti-
body treatment in two immunocompromised
patients with persistent COVID-19 infection.

J Med Virol 2022; 94(3): 1241-5.
https://doi.org/10.1002/jmv.27445

41. SUNF,LIN Y, WANG X,GAOY, YE S: Paxlovid
in patients who are immunocompromised and
hospitalised with SARS-CoV-2 infection.
Lancet Infect Dis 2022; 22(9): 1279. https:/

doi.org/10.1016/S1473-3099(22)00430-3

42. TAHA Y, WARDLE H, EVANS AB et al.
Persistent SARS-CoV-2 infection in pa-
tients with secondary antibody deficiency:
successful clearance following combination
casirivimab and imdevimab (REGN-COV?2)

Clinical and Experimental Rheumatology 2023

43.

44,

45.

46.

47.

monoclonal antibody therapy. Ann Clin Mi-
crobiol Antimicrob 2021; 20(1): 85. https://
doi.org/10.1186/s12941-021-00491-2
FERRE EMN, SCHMITT MM, OCHOA S et al.:
SARS-CoV-2 spike protein-directed mono-
clonal antibodies may ameliorate COVID-19
complications in APECED patients. Front
Immunol 2021; 12: 720205.
https://doi.org/10.3389/fimmu.2021.720205
BROWN LK, MORAN E, GOODMAN A et al.:
Treatment of chronic or relapsing COVID-19
in immunodeficiency. J Allergy Clin Immu-
nol 2022; 149(2): 557-61 el.
https://doi.org/10.1016/j.jaci.2021.10.031
WEINBERGEROVA B, MAYER J, KABUT T
et al.: Successful early treatment combin-
ing remdesivir with high-titer convalescent
plasma among COVID-19-infected hemato-
logical patients. Hematol Oncol 2021; 39(5):
715-20. https://doi.org/10.1002/hon.2908
FRAGOULIS GE, KOUTSIANAS C, FRAGIA-
DAKIK et al.: Oral antiviral treatment in pa-
tients with systemic rheumatic disease at risk
for development of severe COVID-19: a case
series. Ann Rheum Dis 2022 Jun 14. https://
doi.org/10.1136/annrheumdis-2022-222845
VAN LAARHOVEN A, KURVER L, OVERHEUL
GJ et al.: Interferon gamma immunotherapy
in five critically ill COVID-19 patients with
impaired cellular immunity: A case series.
Med (NY) 2021; 2(10): 1163-70.e2. https://

48.

49.

50.

51.

52.

doi.org/10.1016/j.med;j.2021.09.003
DESTRAS G, ASSAAD S, BAL A et al.:
Bamlanivimab as monotherapy in two im-
munocompromised patients with COVID-19.
Lancet Microbe 2021; 2(9): e424. https://
doi.org/10.1016/S2666-5247(21)00189-0
CALABRESE CM, KIRCHNER E, HUSNI EM et
al.: Breakthrough SARS-CoV-2 infections
in patients with immune-mediated disease
undergoing B cell-depleting therapy: a retro-
spective cohort analysis. Arthritis Rheumatol
2022; 74(12): 1906-15.
https://doi.org/10.1002/art.42287

FRANCHIN G, MANTRI N, ZAHID M et al.:
Use of monoclonal antibodies therapy for
treatment of mild to moderate COVID-19 in
4 patients with rheumatologic disorders. Med
Sci Monit 2021; 27: €934267.
https://doi.org/10.12659/MSM 934267
PUXEDDU I, FERRO F, BARTOLONI E et al.:
COVID-19: the new challenge for rheuma-
tologists. One year later. Clin Exp Rheumatol
2021; 39(1): 203-13. https:/
doi.org/10.55563/clinexprheumatol/si106e
CALABRESE LH, CALABRESE CM, KIRCH-
NER E, WINTHROP K: The evolving role of
the rheumatology practitioner in the care
of immunocompromised patients in the
COVID-19 Era. Arthritis Rheumatol 2022,
74(12): 1868-71.
https://doi.org/10.1002/art.42334

553



