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Introduction
In December 2019 a new virus of the 
coronoviridae, called Conoravirus 2019, 
family has appeared in Wuhan province of 
China. Conoravirus 2019 is an emerging 
viral zoonosis-like infectious disease caused 
by the coronavirus strain SARS-CoV-2. In 
March 2020, COVID 19 has been declared a 
pandemic by the World Health Organization 
WHO [1].

Covid 19 disease can lead to death, especially 

in people who are frail due to age or co-
morbidities. Another deadly complication 
is an exacerbated response from the innate 
immune system e.g cytokine storm [2]. 
Despite the awareness of rheumatologists 
that Autoimmune Rheumatic Diseases 
(ARD) such as Rheumatoid Arthritis (RA) 
and spondyloarthritis (SpA), are associated 
with increased risk of serious infections, links 
and contraindications related to therapeutic 
management of those diseases still are ill 
defined in COVID 19 infection. This is, 
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Conoravirus 2019 or Covid-19 disease (acronym for COronaVirus Infectious Disease 2019) is an 
emerging highly contagious infection caused by the coronavirus strain SARS-CoV-2. In March 2020 
it has been declared a pandemic by the World Health Organization (WHO). The rheumatologist 
is therefore faced with a challenge: an optimal management of COVID patients who are 
immunosuppressed not only by the disease but also by the immunosuppressive treatments they take. 
In fact, some of these drugs seem , oddly, to have antagonist effects on viral response and therefore 
are investigated in COVID treatment. Severe COVID-19 originates from a cytokine storm caused by 
increased levels of a number of cytokines and chemokines resulting in a multiorgan failure. The 
management of this cytokine storm is one of the major challenges regarding COVID-19 infection. 
Several pathways are investigated including drugs known to be efficient on rheumatology field 
(especially NSAIDs, corticosteroids, Disease Modifying Anti Rheumatic diseases (DMARDs): biological 
or synthetic ones such as methotrexate, salazopyrine, leflunomide and Hydroxychloroquine). Given 
these facts, this review aimed to summarize the existing data that may support the therapeuting 
decision making of rheumatologists in this pandemic context. Glucocorticoids should be used at its 
lowest necessary dose regardless of exposure or infection status if needed to controlee underlying 
disease. They should never be stopped precipitously . Stable patients with no COVID 19 infection 
or exposure should continue their treatment either NSAIDs or immunosuppressants (CsDMARDs, 
TsDMARDs or bDMARDs) with no modification or dose reduction in case of life threatening organ 
lesion. Anti malarial drugs is to not discontinue them, considering the antiviral efficacy and the 
immunomodulatory rather than immunosuppressive effect. The anti Il 6 is also not to be stopped 
given their action on the inflammatory reaction caused by COVID19. In case of confirmed COVID 
19 infection it is recommended to temporarily stop other immunosuppressive treatments. That 
guidance does not replace clinical judgment of the rheumatologist based on clinical severity of 
the infection or the ARD. Mostly guideline panel recommends underlying general preventive 
measures, e.g., social distancing and hand hygiene, reducing exposure of patients with minimizing 
health encounters.
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indeed, a subject of a challenging debate. In fact, the 
paucity of studies or cases reported in the Rheumatic 
diseases ‘population as well as the potent effects of 
antirheumatic therapies considered to be effective 
against COVID may lead to controversial conclusions

Faced with the risk of new outbreaks of this pandemic 
which may occur in an ARD context, urgent guidance 
is crucial. The availability of reliable information for 
both doctors and patients is also of a substantial need. 
Given these facts, this review aimed to summarize the 
existing data that may support the therapeutic decision 
making of rheumatologists in a previously controlled 
RA and SpA’s patients considering the most frequently 
prescribed Disease Modifying Anti Rheumatic Drugs 
(DMARs).

Are ARDs patients at higher risk of COVID 19 infection? 

Patients with rheumatic diseases are usually considered 
to be immunocompromised based on the underlying 
disease properties and targeted therapies they are usually 
on. In general, this population is at higher risk of infection 
even serious infection compared to immunocompetent 
population. Although comparing informations 
published about other coronaviruses outbreaks such as 
SARS and MERS, there was no evidence of an over-risk 
in patients with Rheumatic disease (compared to other 
comorbidities) [3].

NSAIDS (non steroidal anti inflammatory Drugs) and 
COV2 SARS infection 

Various Drugs are investigated in order to seek their 
effectiveness on COVID19 virus in vitro and in Vivo. It 
is crucial to understand first the molecular pathways of 
this viral infection. It is suggested that this virus uses type 
2 Angiotensin-Converting Enzyme (ACE2) receptor 
for cellular entry. ACE2 is expressed especially on the 
epithelial cells of oral mucosa and surfactant-producing 
type 2 pneumocytes which can be severely impacted in 
most serious COVID 19 forms [4].

Ibuprofen, a commonly used NSAIDs, is believed to 
increase expression of ACEs receptors thus increasing 
severity of viral infection. This was especially highlighted 
by French physicians linking some deaths among young 
immunocompetent patients infected with SARS COV2 
to history of Ibuprofen intake. Most authors and current 
guidelines advise against its use until clearer proofs 
emerges [5].

In April 2019, the french ANSM (agence nationale 
de sécurité du médicament et des produits de santé), 
drew attention to the risks of prescribing NSAIDs 
(ibuprofene, ketoprofene, naproxen and others) in 

case of infection [6]. Recent observations suggest that 
NSAIDs may be more specifically associated with 
worsening of patients infected with COVID-19. An 
inhibition of the immune system and the increase in the 
expression of the ACE2 would be involved, which would 
also explain the vulnerability of diabetic or ACE-treated 
patients towards the coronavirus [7]. These findings are 
based on the similarities between the new SARS-cov-2 
virus and SARS [8].

Canadian health services continue to recommend 
NSAIDs for fever in Covid + patients and to use them 
with "caution" in patients over the age of 60. They also 
recommend to avoid them in the event of comorbidity 
as well as in the elderly. However, the NHS (National 
Health Service), the NICE (National Institute for 
health and Care Excellence) and the French Directorate 
General for Health, recognizes the scarcity of data and 
agree on the fact that they no longer use NSAIDs in 
COVID (+) patients and preferentially use paracetamol. 
In this context, it seems desirable to remain cautious and 
to follow these latest recommendations.

Corticosteroids: should we be limiting their use?

Corticosteroids are frequently used during chronic 
inflammatory rheumatic diseases. They are used either 
by the general route (per os or bolus) or locally by 
intra-articular injection. Their use of is associated 
with an infectious over-risk beyond the daily dose of 5 
mg/day [9]. A study prospectively assessed the risk of 
hospitalization for pneumonia in RA patients [9]. After 
adjustment for other potential confounders, the use of 
prednisone increased by 70% the risk of hospitalization 
for pneumonia in a dose-dependent manner [9].

Its long-term use, for the most part, limits the possibility 
of an abrupt stop in this pandemic context. It is therefore 
important to weigh the pros and cons before making 
a therapeutic decision. The corticosteroid therapy 
in COVID is controversial. It reduces excessive and 
harmful pulmonary inflammation but it also inhibits the 
beneficial immune response, which allows the patient to 
eliminate pathogens.

A meta-analysis published in the Lancet on 
February, 2020 presented the synthesis of their use 
of corticosteroids in SARS, MERS, syncytial virus 
infections in ARDS context [10]. It concluded that 
clinical data showed no benefit in favor of the use of 
corticosteroids [10]. Chen et al. reported 19 (19%) 
patients were treated with glucocorticoids for 3–15 days 
(median 5), and methylprednisolone (1–2 mg/kg per 
day) are recommended for patients with ARDS, for as 
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immunosuppressants drugs, such as NSAIDs, 
corticosteroids, DMARDs either biologic or synthetic 
such as methotrexate, salazopyrine, leflunomide, JAK 
inhibitors or hydroxychloroquine (HCQ). The latter is 
currently at the heart of a fervent debate on its potential 
therapeutic effects on COVID infection. Some of 
these are actually major therapeutic pathways trialled 
or clinically used to date (such as HCQ , tocilizumab 
or baricitinib) [15]. Potential therapeutic targets of 
DMARDs possibly effective in the fight against COVID 
are summarized below (Figure 1). 

Hydroxychloroquine and chloroquine in COVID 19

HCQ a sulfate derivative of Chloroquine (CQ) 
(N4-(7-Chloro-4-quinolinyl)-N1, N1-diethyl-1,4- 
pentanediamine) with introduced hydroxyl group , ( both 
synthetic anti malarial drugs) was first commercialized 
in 1946 and proved to be less (~40%) toxic than CQ 
in animals [16]. CQ and HCQ are treatments whose 
rheumatological indication is broad in RA, systemic 
lupus. It has been widely prescribed for decades with few 
serious side effects and a confirmed immunomodulatory 
effect. Its off-label prescription in covid 19 is mainly 
based on its invoked intracellular action [16,17].

After receptor binding, lysosomal proteases cleave the 
spike protein releasing the signal peptide that mediates 
intracellular entry [18]. At therapeutic concentrations 
CQ is able to increase the endosomal pH required for 
virus/cell fusion in order to inhibit the toll-like receptor 
activity and to interfere with terminal glycosylation of 

short a duration of treatment as possible [11]. However, 
some evidences indicate that the benefit of the use of 
glucocorticoids is likely outweighed by adverse effect. 
Wang et al. reported 44.9% patients of COVID-19 were 
given glucocorticoid therapy, with no effective outcomes 
observed [12]. Corticosteroid therapy is therefore a 
double-edged sword.

It is carefully advised to manage patients on long-term 
corticosteroids by gradually tapering doses to 5–7.5 mg/
daily during this pandemic [13]. These concepts can 
evolve rapidly based on new data. In the immediate 
future, the French society of anesthesia and resuscitation 
(FSAR) proposes the following recommendations (Table 
1) [14]. COVID-19 Clinical Guidance for Adult Patients 
with Rheumatic Diseases on April 11, 2020. Developed 
by the ACR COVID-19 Clinical Guidance Task 
Force [9]. A task force formed by rheumatologists and 
infectious diseases’ specialits covened on March the 26th 
IN ORDER to provide guidance for rheumatologists 
about ARD management in pandemic time [9].

Those guidance does not replace rheumatologist 
judgement of the based on clinical severity of the 
infection or the ARD. Mostly guideline panel 
recommends underlying general preventive measures, 
e.g., social distancing and hand hygiene, reduced 
exposure of patients with minimizing health encounters 
(Table 2).

In Rheumatology,especially in chronic inflammatory 
rheumatic diseases, it is common to prescribe 

Table 1. FSAR guidance for NSAIDs ans corticosteroids intake in COVI19 pandemic time.

1
Patients on anti-inflammatory drugs or other immunosuppressants for chronic pathology should not interrupt their 
treatment, unless the doctor following them advises otherwise for this pathology 

2
The treatment of ill-tolerated fever or pain in the context of COVID19 or any other respiratory virosis is based on paracetamol, 
without exceeding the dose of 60 mg / kg / day and 3 g / day. NSAIDs should be banned. 

3

The use of NSAIDs perioperatively remains possible, but must be evaluated on a case-by-case basis and must be kept as short 
as possible (2 days maximum).
In the case of an outpatient journey, the patient must be made aware of the need to stop them immediately at the first sign of 
infection.

4
Patients must be informed of the risks and benefits of these treatments and this evaluation must be traced in the patient's 
medical file.

5
FSAR advises that use of corticosteroids like dexamethasone, remains possible, but must be strictly limited to the 
intraoperative and must be evaluated on a case by case basis.

Table 2. ACR guidance for Adult patients with Rheumatic diseases.

1
Glucocorticoids should be used at it lowest necessary dose regardless of exposure or infection status if needed to contrôle 
underlying disease. They should never be stopped precipitously.

2
Stable patients with no COVID 19 infection or exposure shoud continue their treatment either NSAIDs or immunosuppressants 
(CsDMARDs, Ts DMARDs or bDMARDs) with no modification or dose reduction in case of life threatning organ lesion

3
In patients already on corticosteroids guidance does not prohibit its prescription if necessary nor its continuation in stable 
patients 
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the cellular receptor ACE2. Thus, CQ may negatively 
influence the virus-receptor binding, resulting in a 
potential effect of the drug on both entry and post-entry 
stages of the SARS CoV infection [19-21].

In fact, both CQ and HCQ can inhibit major 
histocompatibility complex class II expression, antigen 
presentation and immune activation (reducing CD154 
expression by T cells) via toll-like receptor signaling 
and cGAS stimulation of interferon genes. As a main 
consequence, CQ and HCQ can reduce the production 
of pro-inflammatory cytokines, such as IL-1, IL-6, 
interferon α and Tumour Necrosis Factor (TNF), 
main cytokines involved in the cytokine storm. These 
immunomodulatory effects may synergize their antiviral 
effects in the treatment of COVID-19 [22].

These mechanisms may be inhibited by therapies 
such as CQ. Data supports its clinical benefice in the 
management of CoViD-19 infected patients as observed 
in ameliorated imaging and shortening of the diseases 
course, in inhibiting the worsening of pneumonia, 
accelerating a virus negative conversion, according to the 
news briefing. Severe adverse reactions to CQ phosphate 
were not noted in the aforementioned patients [23]. 
These facts still are preliminary since positive studies 
has been methodologically criticized. Consequently, for 
rheumatic patients chronically taking antimalarial drugs 

is not to discontinue them, considering the antiviral 
efficacy and the immunomodulatory rather than 
immunosuppressive effect [24].

Low dose Methotrexate

To date there is no evidence that low-dose of methotrexate 
for auto-immune disease, may be associated with more 
infection rates with COVID 19 virus nor with severe 
forms. A recent systematic review and meta-analysis 
confirmed the absence of an increased risk of infection 
in patients taking MTX (RR: 1.14;95% CI,0.98–1.34). 
However, there is no data on the risk of stratified 
infection by pathogen [25-27].

Overall, MTX was associated with increased risk of 
infection in RA (RR: 1.25; 95% CI, 1.01–1.56;  p  = 
0.04; I2 = 0%) but not in other non-RA Inflammatory 
rheumatic disease populations. There was no increased 
risk of total infections (RR: 1.14; 95% CI, 0.98–
1.34; p = 0.10; I2 = 0%) or serious infections (RR: 0.76; 
95% CI, 0.11–5.15; p = 0.78; I2 = 0%) in all included 
Inflammatory rheumatic diseases [28].

Although most patients on MTX should continue taking 
it, if a patient gets COVID-19 symptoms, although 
there isn’t any solid data at this time, rheumatologists 
believe that MTX should be stopped temporarily to up 
odds of fighting off the virus [29,30].

AAK1-AP2: Associated Protein Kinase 1; ACE: Angiotensin Converting Enzyme; COVID-19-CQ: Chloroquine; HCQ: Hydroxycloroquine; 
IL: Interleukin; JAK: Janus Kinase

Figure 1. Potential therapeutic targets of COVID-19.
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Leflunomide

Leflunomide is an immunosuppressive drug the mode of 
action of which is to block mitochondrial dihydroorotate 
dehydrogenase, reduce de novo pyrimidine synthesis and 
diminish activated lymphocytes expansion [31,32]. In 
addition, it inhibits protein kinase activity and the NF-
κB signaling system in B and T lymphocytes [33,34]. 
Leflunomide has been shown to have an antiviral 
effect towards cytomegalovirus [35], herpes virus [36] 
and HIV-1[37] and has been used for treatment of 
polyomavirus-associated nephropathy [38].

The pathogenesis underlying the antiviral effect remains 
ill defined. Some of it may be explained by the partial 
inhibition of IL-17 production. Peripheral blood 
lymphocytes are activated with reduced production of IL-
17 and TNF-α, which mostly initiate proinflammatory 
reactions [39].

Furthermore, A771726, an active leflunomide 
metabolite, remarkably suppresses the production of IL-
1β and IL-6, which inhibits the differentiation of IL-17-
producing cells [40]. in vivo experimentation objectified 
that A771726 treatment leaded to an attenuated STAT3 
activity in CD4+ T cells and diminished Th17 cell 
numbers [41].

To date, there were no clinical trials assessing 
Leflunomide antiviral effect. Its suppressive effect 
on IL-17 production has been shown in RA patients 
[42]. Moreover, leflunomide–MTX combination 
therapy tested in these patients significantly decreased 
circulating Th17 cells and the plasma levels of IL-17 and 
was associated with ameliorated RA symptoms [42].

The most frequent infection site was respiratory tract 
and bacteria were responsible for three quarters of all 
infections [43]. Usually, infections are more serious when 
the patients are on biotherapy (especially etanercept and 
infliximub) [44]. Disease activity and disease duration 
were also been reported to be crucial elements in the 
occurrence of infections: the more active the disease, the 
greater the risk of infection [45,46].

In a 2-week follow-up survey contact to outpatients 
with chronic arthritis taking either biological disease- 
modifying antirheumatic drugs (bDMARDs) or targeted 
synthetic disease- modifying antirheumatic drugs 
(tsDMARDs) at biological outpatient clinic in Pavia in? 
Lombardy During the first month, 320 patients were 
enrolled in the study (68% female, mean age 55 ± 14 
years) treated with either bDMARDs or tsDMARDs 
(57% RA, 43% SpA , 52% treated with tumour necrosis 
factor inhibitors, 40% with other bDMARDs and 8% 

with tsDMARDs). Thirteen patients were diagnosed 
with COVID 19 infection. All patients with infection 
symptoms temporarily stopped their treatment at the 
time of symptom onset. During the study there have been 
no significant relapses of the rheumatic disease. None 
of them developed severe respiratory complications nor 
died. Nevertheless, this does not allow yet to conclude 
on the rate of SARS- CoV-2 infection in patients with 
rheumatic diseases, nor on their outcome [47].

Biological treatment during COVID-19 outbreak

Risk infection is known to be slightly higher (from 
1.5 up to 2 fold) in RA patients treated with biologics 
DMARDs compared to those treated with conventional 
synthetic DMARDs [48].

To date there is no reliable data on COVID 19 infection 
features in patients taking biological treatment. Most of 
papers concerning this subject compared it with seasonal 
influenzae or H1N1 or try to explain the possible effects 
of biologics based on immune system dysregulation 
caused by SARS COV2 which is still ill defined. Taking 
into consideration all of these facts caution is still needed 
[49].

Pro inflammatory cytokines in COVID 19

Pro inflammatory cytokines are found to be reaching 
high levels (i.e. tumor necrosis factor (TNF)-α, 
interleukin (IL)-2R ; and IL-6, IL-8, IL10 and TNF-α 
and immunoglobulins (IgA, IgG and IgM) and 
complement proteins (C3-C4) [50].

It’s a syndrome characterized by a massive and fatal 
hypercytokinaemia with multiorgan failure [51,52] 
which are caused by an increased levels of a number 
of cytokines (interleukin-1β [IL-1β], IL-2, IL-6, IL-7, 
IL-8, tumor necrosis factor-α [TNF]), chemokines and 
CC-chemokine Ligand 2 [CCL2]) [50]. This syndrome 
could be triggered by viral infections in 50% of cases 
[51,52]. It could also be triggered by rheumatic diseases.

Indicators of inflammation have been sought in mild, 
serious and critical patients to quickly discriminate 
those whose pneumonia could progress to a severe or 
fatal form. The criteria associated with the severity of 
the disease were age, interleukin 2 , interleukin 6 (IL-
6), interleukin 8, interleukin 10, TNF α, C Reactive 
Protein (CRP), ferritin, procalcitonin, white blood 
count, lymphocyte count, neutrophil count and 
eosinophil count [53], with in conclusion a maximum 
risk for those over 67 years of age, with an interleukin 2 
level greater than 793.5 U/mL, CRP greater than 30.7 
ng / mL, ferritin greater than 2 252 μg / L, leukocytosis 
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greater than 95 × 108 L-1 or a number neutrophils 
larger than 7,305 × 106 L-1 [53].

ANTI TNF α 

TNF is a proinflammatory cytokine secreted in the 
earliest stages of inflammation. Inhibitors of TNF α 
may be used in autoimmune diseases, RA and diabetes 
treatment. Despite the fact that patients on an anti-
TNF agents have a similar risk of Influenzae infection 
compared with the general population (seasonal and 
H1N1) [54] some may contraindicate it according to 
the general rule of stopping TNF inhibitors in active or 
high risk of infection. Moreover it has been objectified 
that in the « cytokine storm » responsible for major lung 
and visceral injuries, TNF α levels are relatively high 
[55]. That can suggest a potential « protective » effect of 
TNF blockers by reducing alveolar damage [56].

 An author highlighted, indeed, its potential therapeutic 
effect in the Acute Respiratory Distress Syndrome 
(ARDS) caused by SARS coronavirus. He suggested the 
use of etanercept as first arguing that it has a long record 
of safety, a short half-life, and a reduced immunogenicity 
[57]. Another study performed on pigs observed that 
etanercept was not associated with decrease in disease 
severity in a model of acute virus-endotoxin mediated 
respiratory disease [58]. Moreover, anti TNF agents 
have a protective pulmonary effect in patients with RA. 
It has been reported that the frequency of Interstitial 
Lung Disease (ILD) in RA patients taking anti-TNF 
was lower than those without anti-TNF [59].

H1N1 influenza study performed on mice showed 
an inhibition of the overproduction of inflammatory 
cytokines (TNF and IL6) associated to a reduced 
lung injury and a low mortality of mice treated with 
etanercept for lethal influenza [60]. Currently, there is 
a randomized, open-labelled, controlled trial evaluating 
adalimumab in severe COVID-19 pneumonia. 
Preliminary results are promising [61]. These studies 
need to be consolidated with more clinical trials to 
insure that TNF-alpha inhibition will not increase the 
risk of SARS-CoV-2 infection. 

Interleukine 17 Inhibitors (IL17 inhibitors)

IL 17 is a crucial mediator of inflammation and 
immunopathology as well [62] notably during psoriasis 
and diverse chronic inflammatory rheumatic diseases 
[63].

In fact, IL-17 plays a key role in protective immune 
response to infectious microorganisms in a controversial 
ways. It can enhance effective antiviral immune 

responses. Oddly, it may also promote and exacerbate 
virus-induced illnesses. Those antagonist actions on viral 
infection are poorly known in COVID 19 particular 
cases [64].

However, it is argued that IL 17 blockers may have a 
benefic role in regularizing COVID-19’s overwhelming 
host cytokine storm and thus improve the course of 
ARDS-related. This effect was more important when IL 
17 blockers were associated with anti IL6 agents [65].

Concluding from previous data on IL 17 blockers 
in seasonal influenza, it is unlikely that these agents 
would cause higher rates of COVID-19. For instance, 
Secukinumab does not damage patients’ response to 
seasonal influenza vaccines establishing a possible proof 
that immune response to viruses is still active under IL 
17 blockade [66].

Based on studies comparing infectious side effects 
occurring under IL 17 antagonists, one can presume 
that these agents affect poorly infection rates compared 
to placebo groups [67]. Real life data in the Psoriasis 
Longitudinal Assessment and Registry (PSOLAR), 
showed that serious infection rates were even lower for 
ustekinumab than for naïve treatment psoriasis patients 
[68]. Herpes virus seems to affect slightly more patients 
on IL 17 inhibitors with no statistically significant 
difference [69].

Anti CD20

Rituximab (RTX) is a monoclonal antibody against 
CD20 receptor, a molecule located on the B cell 
surfaces [70]. Leukopenia, hypogammaglobulinemia, 
and neutropenia are common anti CD20 side effects 
related to B-cell depletion [70]. Therefore, RTX has the 
potential to enhance infection risks [71]. In a recent 
systematic review and meta‐analysis, authors found that 
global infection frequency was to 44.9% and serious 
infection 4.1% in patients treated with RTX [72]. This 
supposes that RTX adds no infection risks for patients 
with RA compared to non‐RTX’s [72] Though, a 
granulomatosis with polyangiitis’ patient treated with 
RTX and corticosteroids have had severe pneumonia 
of COVID 19. The course of the infection was slower 
than habitual forms and he recovered after 29 days 
with a negative nasopharyngeal RT-PCR [73] Both 
glucocorticoids and RTX may have limited the cytokine 
storm and delayed the worsening of the infection.

Although we cannot draw any definitive conclusion 
from this observation and given this uncertainty it is 
wise not to start treatment with anti CD20 during this 
COVID 19 pandemic.
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Anti Il1

IL 1 is another important cytokine of the inflammatory 
response during infections and autoimmune diseases 
especially on COVID 19 infection [41]. Currently 
there is no clear evidence of efficacy of IL1 inhibitors 
on severe forms of COVID 19 (with cytokine storm). 
Nevertheless, there is one study which highlighted 
benefits of intravenous continuous anakinra infusions 
(up to 2400 mg/d) in five patients with severe secondary 
hemophagocytic lymphohistiocytosis refractory to all 
other therapies including subcutaneous anakinra [74]. 
This method resulted in rapid reponse with clinical 
improvement in 4 of the 5 patients. Subsequently, 
3 of them have been maintained on anakinra or 
canakinumab, with no recurrence of MAS. Based on 
physiopathologic similarities, this protocol may be 
considered in the treatment of cytokine storm COVID 
19 presentation.

In this indication, there was only one study (abstract), 
in which authors proposed that inflammation by 
coronavirus may be inhibited by anti-inflammatory 
cytokines belonging to the IL-1 family [41].

IL6 AND COVID 19 : ANTI IL6 efficiency: myth or reality ?

A high level of IL-6 at admission would be associated 
with a severe clinical manifestation [75] The decrease in 
IL-6 seems to indicate the effectiveness of the treatment, 
while its increase indicates a progression of the disease. 
The evolution of the level of IL-6 is therefore a useful 
marker for monitoring the disease in patients with severe 
Covid-19 [75].

A study shows that the viral load is directly correlated 
with the blood level of IL 6, which makes this 
molecule an important prognostic marker [76]. This 
increase associated with a high blood iron level should 
lead to the search for secondary hemophagocytic 
lymphohistiocytosis [76].

Tocilizumab (TCZ), one of the immunosuppressants 
used for the treatment of RA , and a variety of clinical 
conditions with Cytokine Release Syndrome (CRS) such 
as those associated with Chimeric Antigen Receptor 
T-cell (CAR-T) therapy [77]. Similarities between CRS 
and cytokine storm may have leaded to its use in severe 
forms of COVID 19. 

TCZ was comprised in the treatment guidelines by 
the National Health Commission of China after a 
positive study by the University Science and Technology 
of China [78]. A study evaluated the use of a single 
dose of intravenous TCZ (400 mg) in 21 patients 
with COVID-19 who either had respiratory distress, 

hypoxemia or required intensive care support [79]. 
Nineteen of these 21 patients recovered with discharge 
from hospital within 14 days and lung opacities 
vanished [79] suggesting efficiency of TCZ on critical 
viral infection with respiratory distress syndrome.

However, repeated doses were suggested in an other 
study including 15 critically ill patients [80]. The study 
showed that repeated and even lower doses may improve 
the clinical outcome of critically ill patients. Therefore, 
in addition to the safety advantage,a repeated dose of 
TCZ is more likely to be effective than glucocorticoid in 
the treatment of COVID‐19.

Based on IL6 basic levels, this study suggested the 
following rythm of administration:

Single dose is expected to benefit seriously ill patients 
with 10 times elevated IL‐6 in serum. Moderately ill 
patient with almost 90 times of normal, could benefit 
from repetitive TCZ therapy. Taking into consideration 
the long half-time of TCZ and the possible saturation 
of the dedicated receptors, dose can be reduced when 
repeated use in case of extremely high levels of IL6 [80].

JAK inhibitors

Janus kinases (JAK) 1 and 2 are crucial actors of 
inflammation and the enzyme AP-2-associated protein 
kinase 1 (AAK1) plays a role in viral cellular entry. Janus 
Kinase inhibitors type 1 and 2 are hypothesized to enhance 
antiviral response by reducing virus entry and regulating 
aberrant inflammation [81]. Based on information 
generated by bioinformatics analysis, baricitinib may 
help reduce SARS-CoV-2 infection by inhibiting AAK1 
and also possibly dampening the resulting inflammation 
by JAK1/2 inhibition [81]. Baricitinib, a JAK inhibitor, 
binds the cyclin G-associated kinase (another actor of 
endocytosis) as well [81].

On therapeutic dosing of barcitinib (either as 2 mg or 4 
mg once daily) inhibits AAK1. Some authors suggested 
it could be trialled using a selected patient population 
, in order to reduce both the viral entry and the 
inflammation using endpoints such as the MuLBSTA 
score, an early warning model for predicting mortality 
in viral pneumonia [81].

Inhibition of JAK 2 was proposed as a potential target in 
COVID 19 cytokine storm associated in TH17 response 
regulation under the name of fedratinib [82].

Management of rheumatic patients during the 
covid-19 pandemic: take home messages

Patients with chronic inflammatory rheumatism, as the 
rest of the general population, are called upon to follow 
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the general hygiene measures imposed by their countries 
[83]. In addition to these hygiene measures.

There are some precautions to take for patients with 
inflammatory rheumatism. Rheumatology societies 
elaborated recommendations during coronavirus disease 
19 outbreak . They all agree on the following points: 

• Not to interrupt immunosuppressive treatment 

• To Follow the general guidance for infection 
prevention suggested by WHO

• Encouraging telecommuting

• CQ and HCQ seem to have some efficacy on 
SARS-CoV2 infection

As the WHO promotes that the general population 
take some basic protective measures, rheumatologists 
recommends to date the same measures to their patients 
[84]. The Table 3 summarizes current guidelines of the 
EULAR, SFR and ACR societies for ARD management 
in COVID19 pandemic depending on infection status 
of patients.

Conclusions
As the WHO promotes that the general population 
take some basic protective measures, rheumatologists 
recommends to date the same measures to their patients. 

Furthermore, patients should be regularly followed 
by their treating physicians by promoting remote 
consultation. In fact, guidance does not replace the 
rheumatologist’s judgement.

Stable patients with no COVID 19 infection or exposure 
should continue their treatment either NSAIDs or 
immunosuppressants (CsDMARDs, TsDMARDs or 
bDMARDs) with no modification or dose reduction in 
case of life threatening organ lesion. Anti malarial drugs 
are not to be interrupted considering their supposed 
antiviral efficacy and their immunomodulatory rather 
than immunosuppressive effect. The anti Il 6 is also 
not to be stopped given its action on the inflammatory 
reaction caused by COVID19. In case of confirmed 
COVID 19 infection it is advised to temporarily stop 
immunosuppressive treatments. 
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