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Abstract
To examine whether patients with inflammatory arthritis (IA) treated with conventional synthetic (cs) disease-modifying 
anti-rheumatic drugs (DMARDs) and/or biologic (b) DMARDs, could be affected from SARS-CoV-2 infection and to explore 
the COVID-19 disease course and outcome in this population. This is a prospective observational study. During the period 
February–December 2020, 443 patients with IA who were followed-up in the outpatient arthritis clinic were investigated. 
All patients were receiving cs and/or bDMARDs. During follow-up, the clinical, laboratory findings, comorbidities and drug 
side effects were all recorded and the treatment was adjusted or changed according to clinical manifestations and patient’s 
needs. There were 251 patients with rheumatoid arthritis (RA), 101 with psoriatic arthritis (PsA) and 91 with ankylosing 
spondylitis (AS). We identified 32 patients who contracted COVID-19 (17 RA, 8 PsA, 7 AS). All were in remission and all 
drugs were discontinued. They presented mild COVID-19 symptoms, expressed mainly with systemic manifestations and sore 
throat, while six presented olfactory dysfunction and gastrointestinal disturbances, and all of them had a favorable disease 
course. However, three patients were admitted to the hospital, two of them with respiratory symptoms and pneumonia and 
were treated appropriately with excellent clinical response and outcome. Patients with IA treated with cs and/or bDMARDs 
have almost the same disease course with the general population when contract COVID-19.

Keywords COVID-19 · Rheumatoid arthritis · Psoriatic arthritis · Ankylosing spondylitis · Autoimmune rheumatic disease

Introduction

The coronavirus 2019 (COVID-19) pandemic caused 
by the severe respiratory coronavirus-2 (SARS-CoV-2) 
infection has been proven to affect mostly the vulnerable 

population [1, 2]. Among them are patients suffering from 
autoimmune rheumatic diseases (ARD) and especially 
those using immunosuppressive drugs like conventional 
synthetic (cs) disease-modifying anti-rheumatic drugs 
(DMARDs), biological (b) DMARDs and corticosteroids 
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[3]. However, whether or not patients with ARDs, such 
as patients with rheumatoid arthritis (RA), psoriatic 
arthritis (PsA), and ankylosing spondylitis (AS), are at 
an increased risk of SARS-CoV-2 infection, or of severe 
COVID-19 disease, remains unclear. ARDs are highly het-
erogeneous regarding the clinical features, the systemic 
manifestations, related comorbidities and most important 
the use of cs, bDMARDs and/or corticosteroids. Recent 
data show that patients with RA, systemic lupus erythe-
matosus (SLE), and psoriasis, when contract the COVID-
19 had higher ratios of death when analyzed as a group, 
compared to people without the above diseases, especially 
those receiving high doses of corticosteroids [4]. On the 
other hand, there are studies showing that in patients with 
ARDs and SARS-CoV-2 infection the disease is expressed 
with mild clinical symptoms without severe consequences, 
due to the use of cs and bDMARDs [5–7].

Current data, demonstrated that many cytokines mostly 
tumor necrosis factor alpha (TNFa), interleukin (IL)-
1, IL-6, and various chemokines, play a pivotal role in 
the pathological response seen in SARS-CoV-2-infected 
patients [8, 9]. On the other hand, these cytokines are the 
target for the treatment of several ARDs. Thus, cytokine 
inhibitors used to treat RA, PSA and AS are of interest in 
terms of whether they can be an effective treatment for 
severe COVID-19 disease and whether their chronic use 
in patients with rheumatic diseases might alter the course 
of SARS-CoV-2 infection. In addition, the potential role 
of csDMARDs, such as hydroxychloroquine (HCQ), in the 
presentation, severity, and even management of COVID-19 
disease has received considerable attention [10, 11]. For 
this reason, we examined whether patients with inflam-
matory arthritides (IA), mostly RA, PsA, and AS treated 
with csDMARDs and/or bDMARDs could be affected 
from SARS-CoV-2 infection and to explore the COVID-
19 disease course and outcome in this population, in a 
prospective observational study.

Materials and methods

This is a single-center prospective observational study. Dur-
ing the period February–December 2020, all patients with 
IA who were followed-up in the outpatient arthritis clinic 
were investigated. All patients were receiving csDMARDs 
and/or bDMARDs and some were receiving corticosteroids. 
They were followed-up at predefined times, initially every 
month and every 2, or 3 months thereafter. During follow-
up, all the clinical and laboratory findings, but also any 
comorbidities and drug adverse events were recorded and 
the treatment was adjusted or changed according to clinical 
manifestations and patient needs.

Inclusion criteria

Patients with IA receiving cs and/or bDMARDs with 
or without small doses of corticosteroids (CRs), usually 
prednisone < 7.5 mg/day.

Exclusion criteria

Patients with other ARD like SLE, scleroderma, dermato-
myositis not receiving cs and/or bDMARDs and patients 
receiving high doses of CRs > 7.5 mg/day.

Disease definition

Coronavirus disease 2019 (COVID-19) is defined as an 
illness caused by the novel coronavirus now called severe 
acute respiratory syndrome Coronavirus-2 (SARS-CoV-2), 
diagnosed with positive polymerase chain reaction (PCR) 
[1, 2].

All procedures followed were in accordance with the ethi-
cal standards and with the Helsinki Declaration of 1975, as 
revised in 2000.

Results

A total of 443 patients with IA were examined and fol-
lowed-up until December 2020. There were 251 RA, 101 
PsA and 91 AS. We identified 32 patients who contracted 
COVID-19 (17 RA, 8 PsA, 7 AS). From the RA group, 
(mean age 59.5 ± 6.3 years) 4 were on methotrexate (MTX) 
monotherapy plus prednisone 2.5 mg/day, 2 on lefluno-
mide (LFN) monotherapy plus prednisone 2.5  mg/day, 
7 on anti-TNFa therapy (2 in combination with MTX), 2 
on tofacitinib and 1 on tocilizumab. From the PsA group 
(mean age 51.4 ± 4.2 years), 3 were on MTX monotherapy 
and 5 on TNFa inhibitors, while all AS patients (mean 
age 37.6 ± 5.1 years) were receiving TNFa inhibitors. All 
patients were in remission when contracted COVID-19 and 
presented mild symptoms expressed mainly as myalgias, 
arthralgias, low-grade fever, and sore throat, while six pre-
sented also olfactory dysfunction and gastrointestinal distur-
bances. The laboratory tests revealed only high acute phase 
reactants mostly C-reactive protein (CRP) and/or erythro-
cyte sedimentation rate (ESR). None of the patients devel-
oped hyperferritenemia and hyper-fibrinogenemia and none 
had leukopenia (Table 1). The treatment was discontinued 
except prednisone and all patients were advised to remain 
isolated at home without any additional therapy. After a 
week, the majority of them felt well and 2 weeks later all 
were free of their symptoms and the tests for SARS-CoV-2 
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were negative. However, three patients developed dry cough, 
dyspnea and fever until 38, 8 °C and were hospitalized. One 
had a short in-hospital stay after responding very well to 
antiviral (remdesivir) and antibiotics (azithromycin) ther-
apy. However, two of them developed pneumonia and were 
treated appropriately. None was admitted to the intensive 
care unit (ICU) and after 2 weeks were discharged with neg-
ative tests for SARS-CoV-2. We present shortly the disease 
course of these two patients.

Case 1

The first patient was a 55-year-old male with seropositive 
RA and no other comorbidities. He was on MTX mono-
therapy on a dosage of 12.5 mg/week since 2017 with a 
favorable disease course. This patient developed dry cough 
and dyspnea, along with fever up to 39 °C. MTX was dis-
continued. The oxygen saturation on air was 88%. Chest 
X-rays showed a large consolidation with moderate effusion 
affecting the base of the right lung, which was confirmed 
by computed tomography (CT) scan. He was admitted to 
the hospital where he received azithromycin plus remdesivir 
and dexamethasone, along with anakinra 100 mg/day sub-
cutaneously [12]. Two weeks later, he felt much better and 
the oxygen saturation was 95% on air. Chest X-rays showed 
resolution of the consolidation and he was then discharged 
from the clinic with negative SARS-CoV-2 test.

Case 2

The second case was a 60-year-old male with seroposi-
tive RA on combination therapy with adalimumab (ADA) 
and leflunomide (LFN) plus 2.5 mg of prednisolone. A 
low disease activity has been recorded on the last follow-
up. Hyperlipidemia treated with rosuvastatin was the only 

comorbidity. After being tested positive for COVID-19 with 
mild symptoms (ADA + LFN were stopped) and on day 14, 
he developed bilateral pneumonia with lung effusions, sig-
nificant dyspnea and fever. Oxygen saturation on air was 
85%. Despite the 7-day hospitalization, he lastly responded 
well and fully responded to a combination therapy of rem-
desivir, azithromycin, dexamethasone and anticoagulant 
therapy [12]. Ten days later, he had a significant improve-
ment without dyspnea, the oxygen saturation on air was 96% 
and the new chest X-rays showed significant radiographic 
improvement. After the favorable course of the disease, he 
was discharged from the clinic with a negative SARS-CoV-2 
test.

Furthermore, from February to May 2020 in 11 out of 32 
patients, serum IgG antibodies to COVID-19 were meas-
ured approximately 20 days after a negative PCR test and in 
6 months since the first positive test to the virus. All patients 
had high titers of antibodies in their serum.

Discussion

During the COVID-19 pandemic, all categories of individu-
als have been affected, either being previously healthy, or 
being treated for any kind of disease, but vulnerable patients 
seem to be affected more. In the current manuscript, we 
present 32 patients with IA that developed the COVID-19 
disease.

What is interesting in our study is that the majority of 
patients who contracted COVID-19 presented a mild disease 
course, expressed mostly with systemic clinical manifesta-
tions and mild upper respiratory symptoms with a favorable 
clinical course. Only three patients were admitted to the hos-
pital, two with respiratory symptoms who were recovered 
completely (Table 1).

Table 1  Clinical and laboratory findings of patients with IA and COVID-19

IA inflammatory arthritis, N number of patients, % percent, RA rheumatoid arthritis, PSA psoriatic arthritis, AS ankylosing spondylitis, CRP 
C-reactive protein, ESR erythrocyte sedimentation rate

Disease, N Systemic manifesta-
tions, Ν (%)

Ear, nose and throat 
symptoms, N (%)

Respiratory 
manifestations,  
N (%)

Other manifesta-
tions, N (%)

Laboratory tests, 
N (%)

Hospitali-
zation, N 
(%)

Outcome

RA:17 Arthralgias, myal-
gias and low-grade 
fever 15 (88)

Sore throat 3 (18) 
Olfactory dysfunc-
tions 3 (18)

2 (12) Abdominal pain, 
diarrhea 2 (12)

High CRP:13 (76)
High ESR:10 (59)

2 (12) Very good

PSA:8 Arthralgias, myal-
gias 8 (100)

Low grade fever 7 
(62.5)

Sore throat 2 (25) 
Olfactory dysfunc-
tions 1 (12.5)

1 (12.5) Abdominal pain 2 
(25)

High CRP:6 (75)
High ESR:3 (37.5)

1 (12.5) Very good

AS:7 Arthralgias, myal-
gias 6 (86)

Low grade fever 3 
(43)

Sore throat 1 (14)
Olfactory dysfunc-

tion 2 (29)

None Abdominal pain and 
diarrhea 2 (29)

High CRP 5 (71)
High ESR 3 (43)

None Very good
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As far as it concerns the pathophysiology of the COVID-
19 infection, on one side, host’s immune response is neces-
sary for the resolution of the infection, but on the other hand, 
it can prove detrimental leading to several complications, 
some of them fatal. The SARS-CoV-2 infection leads to a 
downregulation of the ACE2 expression leading to a high 
production of angiotensin 2 from the ACE enzyme. Stimula-
tion of the ACE2 receptor type 1a increases the pulmonary 
vascular permeability, and this could be the explanation to 
the potentially augmented pulmonary damage when the 
expression of the ACE2 is decreased [13]. Additionally, 
the virus activates the adaptive immune response, where 
the activated Th-1 cells can stimulate the cytotoxic CD8+ 
T-cells to destroy them. Th-1 cells activate and stimulate the 
B-cells to produce specific antibodies to the antigens [14, 
15]. Despite this defensive mechanism, like the SARS-CoV 
2002, these viruses have the ability of bypassing the immune 
system [16, 17] making harder the development of efficient 

drugs in the fight against them. Furthermore, pathogen-asso-
ciated molecular patterns (PAMPs) such as nucleic acids, 
glycoproteins, lipoproteins but also other small molecules 
that can be found in the structural components of the virus, 
can lead to the release of pro-inflammatory cytokines that in 
turn they activate transcription factors and the JAK–STAT 
pathways leading to a further activation and release of other 
cytokines such as the IL-1β, IL-6, interferon (IFN)-γ, IFN-α, 
TNFα, and other cytokines and chemokines. In this direc-
tion, a cascade of several cytokines has been described in 
more serious cases of COVID-19, that is characterised by 
high titers of the IL-1β, IL-2, IL-6, IL-7, IL-8, TNFα and 
chemokines [11, 18, 19] (Fig. 1). Some of these cytokines 
such as the TNFα, IL-1, and IL-6 get neutralized by the 
respective inhibitors, drugs that are given in rheumatologic 
patients as part of their treatment and this is why they can 
be used in patients with COVID-19. The specific implica-
tion of one another can be used to achieve the best results. 
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Fig. 1  Immunological response to SARS-CoV-2. While the virus 
is self-replicating in the alveolar cells (1), it also damages it and 
this will initiate the inflammatory response. Injured alveolar cells 
release interferons, cytokines as well as its intracellular components 
(2). Interferons α, β act in a paracrine manner and have numerous 
effects on the surrounding cells preparing them for the ongoing infec-
tion. The primary function is to induce protection against viruses in 
neighbouring non-infected cells (3). Alveolar macrophages detect 
cell injury via damage associated molecular patterns from the alveo-
lar cells (4). They also respond to the cytokines released by injured 
alveolar cells. This causes the alveolar macrophages themselves to 
secrete cytokines such as TNFα, IL-1, IL-6, IL-8, as well as other 
chemokines (5). The inflammatory process occurring within the lung 
parenchyma stimulates nerve endings responsible for initiating the 

cough reflex. Thus, people often present with a dry cough early on. 
TNFα and IL-1β are pro-inflammatory cytokines and cause increased 
vascular permeability and increase in expression of adhesion mole-
cules. This allows recruitment of more immune cells including neu-
trophils and monocytes. The alveolar macrophage can also detect the 
virus (6) using its special receptors called Toll-like receptors (TLRs). 
It can engulf the virus particles to phagocytosis, process it, and then 
present it on its surface (7). Studies have shown that the viral proteins 
can be presented. By presenting the viral proteins, specific T-cells 
may recognise them and mount an adaptive immune response (8) 
consisting of T-cell activation and production of a plethora of pro-
inflammatory cytokines and chemokines that may lead to a cytokine 
storm. In addition, B-cells or the plasma cells will then be activated 
and produce antibodies against the viral proteins (9)
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Unfortunately, at the moment, we do not have a standardized 
equipment to support it and it can be said that it constitutes 
an unmet need.

Patients with IA have a well-known increased risk of 
infections in comparison with the general population [20]. 
This could be the result of their ailment in sine (high dis-
ease activity means augmented risk of infections) [21], 
their pharmacologic treatment, but also their comor-
bidities were present [22]. Regarding the pharmacologic 
treatment of the inflammatory arthritides, GCs and the 
non-steroidal anti-inflammatory drugs (NSAIDs) are the 
most widely used. These drugs inhibit the physiologic 
inflammatory response and thus increase the likelihood 
of an infection [23, 24]. MTX does not seem to have an 
increased risk for infections except if it is used in combi-
nation with GCs [25]. On the other hand, and in contrast 
to MTX, bDMARDs have been proved to be responsible 
for increased risk for infections and it seems to be in pro-
portion to patient’s age but also the co-administration of 
GCs in doses over 7.5 mg/day [26]. It is also known that 
TNFα inhibitors are correlated with higher rates of infec-
tion. Surprisingly, in our study, this has not been shown 
and our patients did not develop a severe form of COVID-
19. A possible explanation is that TNFα is involved in the 
formation of the cytokine storm and its inhibition may be 
helpful in this direction leading to a “milder” form of the 
COVID-19 [5–7]. According to bibliographic data, TNFα 
inhibitors such as etanercept, adalimumab, certolizumab-
pegol and infliximab do not have significant differences 
in response to COVID-19 in comparison with those of the 
general population. It has been reported that the TNFα 
exists both in the serum and the tissues of patients with 
COVID-19 [27]. Furthermore, it has been postulated that 
administration of TNFα inhibitors could end up in an 
indirect tying down of the IL-6. This possibility comes 
after in vitro studies demonstrating that IL-6 and TNFα 
have been regulated from the recombinant protein S of 
SARS-CoV 2002 indicating that TNFα inhibitors or the 
IL-6 inhibitors could possibly decrease the cytokine storm 
seen in COVID-19 patients [28]. Other clinical trials have 
been carried out to explore the possible role of other IL 
inhibitors such as the IL-6 and IL-1β in severe cases of 
COVID-19 [29–32]. The JAK-STAT pathway inhibitors 
are also inhibiting indirectly the IL-6 and are a matter 
of intense research [33, 34]. To fully evaluate the use of 
other cytokines that are responsible for the induction of 
the cytokine storm in COVID-19 patients more research 
is needed. In this direction, it could be postulated that 
other biologics may help in the combat of COVID-19 or 
its complications. On the other hand, different kind of 
infections are a concern when using these medicines as 
they can incur in COVID-19 flares [35, 36]. Thus, failure 

to regulate these cytokines is interesting not only for the 
rheumatic patients but also those with COVID-19 [37–39]. 
Although there is a multitude of medicines in research for 
the treatment of COVID-19, until the day that this manu-
script is written, treatment is only supportive [40].

IAs do not seem to be a risk factor for a severe form of 
COVID-19 despite the immunosuppressive drugs. In the 
meantime, studies are not yet sufficient to reach to safe 
conclusions for this topic [41].

Conclusions

The COVID-19 pandemic has affected significantly the 
management of rheumatic diseases. On one hand, the use 
of cs and bDMARDs which pose an increased risk for 
infections in general, and on the other hand, the difficulty 
in achieving remission or low disease activity. Based on 
the data presented from our patients in a rheumatology 
setting being treated with csDMARDs and/or bDMARDs 
and are on remission or low disease activity, these patients 
have about the same symptoms as those from the general 
populations. In addition, from the small sample of patients 
tested for SARS-CoV-2 antibodies after the infection, it 
seems that they achieve a good immunologic response 
even 6 months after the primary infection. This means that 
even in rheumatologic patients that are in an immunocom-
promised state either due to their treatment, an effective 
and sustained immune response can be achieved after their 
exposure to the virus. On the other hand, we cannot know 
precisely that exact length of the time that they may have 
an efficient immune response if they ever come in contact 
again with the same virus.

Thus, patients suffering from IA should carry on with 
their treatment even amidst the COVID pandemic as their 
medication seems to mitigate the course of the SARS-
CoV-2 infection, and gives them the chance to have a 
milder course of this particular infection.
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