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Abstract

Current data demonstrated that severe cases of coronavirus-disease-19 (COVID-19) require treatment with antiviral therapy,
dexamethasone, supportive care, as well as some anti-rheumatic drugs, among them, cytokine inhibitors and colchicine.
Colchicine is an anti-inflammatory drug that is being used in rheumatology for many years to treat mostly gout, calcium
pyrophosphate deposition disease, and Familial Mediterranean Fever. Here, we present for the first time, two patients suffer-
ing from gout being treated with colchicine, who were affected from severe acute respiratory coronavirus-2 (SARS-CoV-2)
syndrome. Both patients presented with mild symptoms of COVID-19 expressed with myalgias, arthralgias, and sore throat,
while laboratory investigations showed only high acute phase reactants. Four weeks later, both patients were free of symp-
toms with negative SARS-CoV-2 tests and without any complications. To our knowledge, there are no other studies of gout
arthritis and SARS-CoV-2 infection published so far. Thus, our preliminary conclusion is that chronic use of colchicine may
mitigate the clinical picture and disease course of COVID-19 in gout arthritis patients. Further studies with a large number
of patients are needed to confirm the above beneficial effect of colchicine.
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Introduction

Systemic inflammation is the hallmark of severe coronavi-
rus disease-19 (COVID-19), in which high levels of pro-
inflammatory cytokines, such as interleukin (IL)-1f, IL-6,
IL-18, and tumor necrosis factor alpha (TNFa), are some of
the immunological disturbances occurring in this setting.
The global COVID-19 caused by the severe acute respira-
tory syndrome coronavirus-2 (SARS-CoV-2) is a matter of
concern and a huge challenge to rheumatologists, especially
for patients suffering from autoimmune rheumatic diseases
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(ARD) [1, 2]. SARS-CoV-2 infection has been proven to
affect mostly the vulnerable population, elderly, and patients
with ARD [1, 3, 4]. For severe cases of COVID-19, treat-
ment requires antiviral therapy, dexamethasone, supportive
care, as well as some anti-rheumatic drugs, in an attempt to
control the immune activation. Among the anti-rheumatic
drugs, cytokine inhibitors and colchicine have been used in
several cases [5, 6]. Over the last 6 months, several studies
demonstrated that conventional synthetic (cs) disease-modi-
fying anti-rheumatic drugs (DMARDs) and/or biological (b)
DMARDs, especially cytokine inhibitors, could reduce the
risk of severe disease and complications related to cytokine
storm [7—10]. On the other hand, moderate-to-high doses of
prednisone (>10 mg/day) as well as other immunosuppres-
sive drugs including rituximab are associated with hospi-
talization of severe COVID-19 disease and death [11, 12].
Colchicine is an anti-inflammatory drug that has been used
in rheumatology for many years to treat mostly gout, cal-
cium pyrophosphate deposition disease (CPPD), and Famil-
ial Mediterranean Fever (FMF). Treatment with colchicine
for COVID-19 is a matter of discussion. There are studies
leading to the hypothesis that colchicine might be a safe and
effective treatment for COVID-19 disease [13, 14], and oth-
ers arguing against it [15]. To investigate whether colchicine
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is effective against COVID-19 disease, we present two
patients with gout arthritis receiving regularly colchicine
that contracted SARS-CoV-2, and we discuss the relevant
literature. A written informed consent has been obtained and
signed by both patients. All procedures were in accordance
with ethical standards and the 1975 Helsinki Declaration,
as revised in 2000.

Case presentation 1

A 45-year-old male patient has been followed up since 2017
due to hyperuricemia (uric acid 9 mg/dl). On September
2020, he had an acute gout attack affecting the first metatar-
sophalangeal joint of his right foot. Past medical and family
history were unremarkable. He was smoker. Blood pressure
was 120/75 mmHg, and his body weight was 98 kg. Labora-
tory tests showed high erythrocyte sedimentation rate (ESR):
51 mm/h and C-reactive protein (CRP) 16 mg/dl (normal
values <5). He was treated with naproxen 500 mg bid, and
5 days later, he was symptom-free. However, after 1 month,
he presented with a new flare. Naproxen 500 mg bid was
started once again, but this time colchicine 0.5 mg bid was
also added. A week later, a complete clinical response has
been achieved allowing him to discontinue the naproxen
tablets. He carried on with colchicine, but allopurinol at a
dosage of 300 mg/day has been also added. Thenceforth, he
did not have any new gout attacks. On February 28 2021,
he presented myalgias, arthralgias, and low-grade fever
(37.5 °C). He had no signs of arthritis and was positive
for SARS-CoV-2 after a polymerase chain reaction (PCR)
test. He could not recall of being exposed, or to have been
in contact with other symptomatic or affected individuals
with SARS-CoV-2. Laboratory tests were normal except
of an increased ESR and CRP. Chest X-rays were normal.
He remained isolated at home receiving colchicine. A week
later, he felt much better, his symptoms gradually resolved,
and a test for SARS-CoV-2, 4 weeks apart, was negative.
Two months later, he was still asymptomatic without any
COVID-19 complications.

Case presentation 2

A 50-year-old male with recurrent attacks of gout arthri-
tis since 2018 presented on March 3 2021 with sore throat,
myalgias, arthralgias, as well as loss of taste and smell. He
was positive for SARS-CoV-2 after a rapid and subsequently
a PCR test. He did not have any suspicious contacts from
his family or work environment. Past medical history was
positive for hypertension treated with losartan. Family his-
tory was negative. He was on allopurinol 300 mg OD plus
colchicine 0.5 mg BID with no frank arthritis. Laboratory
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investigation showed increased ESR and CRP, while the
rest of the laboratory tests were within normal limits, or
negative. Chest X-ray was normal. He stayed at home, with-
out any additional therapy, while he continued receiving
colchicine. Ten days later, he felt well without myalgias,
arthralgias, or sore throat, but the olfactory symptoms were
still present. After 1 week, he was free of his symptoms
with some improvement of the olfactory dysfunction, and
after 4 weeks, a new test for SARS-CoV-2 was negative.
Two months later, he felt very well with further improve-
ment of olfactory dysfunction without any new COVID-19
consequences.

Discussion

In this report, we present for the first time two patients suf-
fering from gout being treated with colchicine, who were
affected from SARS-CoV-2. Both patients presented mild
systemic manifestations with myalgias, arthralgias, and sore
throat, while the laboratory investigation showed only high
acute phase reactants. For severe cases of SARS-CoV-2
infection, treatment requires antiviral therapy, dexametha-
sone, supportive care, and the use of some anti-rheumatic
drugs, in an attempt to control the immune activation.
Among those drugs is colchicine.

Colchicine is a tricyclic alkaloid extracted from the
plant Colchicum autumnale. Colchicine is a potent anti-
inflammatory agent that is being used in rheumatology for
many years to treat gout, calcium pyrophosphate deposition
disease (CPPD), and Familial Mediterranean Fever (FMF)
[16—18]. It is also used in cardiology for viral pericardi-
tis and other cardiovascular diseases [19]. Recent studies
showed that by adding colchicine to the standard care of
patients hospitalized with severe COVID-19 disease, there is
a beneficial effect on disease outcomes [14, 19-22]. At this
point, the question which arises is how colchicine could help
patients suffering from SARS-CoV-2 infection? The answer
is simple. We do not know yet. However, we do know that
colchicine is a potent inhibitor of tubulin polymerization.
Microtubules are the main tools of cytoskeleton which are
involved in many cellular processes, such as maintaining
the shape of the cell, transferring intracellular substances,
cell migration, cell division, secretion of cytokines, but
also many others [16-18]. Furthermore, colchicine has
an inhibitory effect on chemotaxis of inflammatory cells
(neutrophils and monocytes), and inhibits the expression of
adhesion molecules in the setting of inflammation, resulting
in a decreased production of pro—inflammatory cytokines
and free radicals like superoxide [16—18]. It also inhibits
the NOD Like Receptor Protein-3 (NLRP3) inflammasome,
suppressing caspase-1 activation resulting in inhibition of
IL-1p, IL-6, TNFa, IL-18, and various chemokines [23].
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Fig. 1 Schematic representation of COVID-19 disease pathophysiology and colchicine actions
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Thus, we can speculate that when SARS-CoV-2 affects the
alveolar cells via the Angiotensin Converting Enzyme-2
(ACE-2) receptor, activation of the inflammasome NLRP3
occurs, leading to activation of caspase-1 and the produc-
tion of IL-1 and other cytokines into the cells [24, 25]. The
release of these cytokines is responsible for the COVID-19
disease expression and outcome. Secreted cytokines cause
activation of endothelial cells, overexpression of adhesion
molecules, recruitment of leucocytes (neutrophils and mono-
cytes), which invade the sub-endothelial tissue with further
production of pro-inflammatory cytokines and chemokines,
as well superoxide amines with augmentation of inflamma-
tion, leading to tissue damage (Fig. 1). On the other hand,
colchicine inhibits the NLRP3 inflammasome suppressing
the caspase-1 activation, resulting on inhibition of signaling
pathways involving the intracellular production of cytokines
and chemokines. Moreover, it inhibits the expression of
adhesion molecules and leucocyte recruitment with further
cytokine reduction and inflammatory load [25] (Fig. 1).
The above mechanisms may explain in part the fact that
our patients with gout receiving colchicine had mild symp-
toms of COVID-19 disease. Another factor which may influ-
ences the mild clinical manifestations in our patients is that
they had no other severe comorbidities except obesity and
hypertension, respectively, and were relatively young. In
line with our results is a case published recently by Kobak
S, who reported a patient with FMF receiving colchicine,
who was affected from SARS-CoV-2 infection. The patient
had only mild symptoms of the disease such as myalgias
and arthralgias without severe respiratory manifestations
and recovered without any additional treatment [26]. Other
investigators concluded that patients with FMF receiving a
long-term treatment with colchicine had no additional risk
factors after severe COVID-19 disease, as compared with
the general population [27]. There are no other studies of
gout arthritis and SARD-CoV-2 infection published so far.
Our preliminary conclusion is that the chronic use of col-
chicine may mitigate the clinical picture and disease course
of COVID-19 in gout arthritis patients. The above conclu-
sion is based in only two case reports, which is the main
limitation of our study. However, given the large body of
evidence showing colchicine’s inhibitory effects on cytokine
generation, neutrophil activity, and adhesion molecules in
the setting of inflammation, it seems rational to study col-
chicine as a potential treatment for SARS-CoV-2 infection.
Thus, further studies with a large number of patients are
required to confirm the above beneficial effect of colchicine.
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