
Vol.:(0123456789)1 3

Rheumatology International (2021) 41:811–817 
https://doi.org/10.1007/s00296-021-04809-3

CASE BASED REVIEW

COVID‑19 inpatients with familial Mediterranean fever treated 
with colchicine:case based review

Kemal Nas1   · Nuran Eryilmaz1   · Mehmet Faruk Geyik2   · Ayfer Altaş3 

Received: 10 December 2020 / Accepted: 5 February 2021 / Published online: 21 February 2021 
© The Author(s), under exclusive licence to Springer-Verlag GmbH, DE part of Springer Nature 2021

Abstract
Coronavirus disease 2019 (COVID-19) refers to the clinical picture of an important and severe infectious disease caused by 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Considering the current knowledge on the pathophysiology 
and clinical manifestations of COVID-19, it is safe to state that both COVID-19 and inflammatory rheumatic disorders cause 
a cytokine storm and merit treatment with anti-rheumatic drugs. Three patients, who were on regular follow-up due to the 
diagnosis of familial Mediterranean fever (FMF), contracted COVID-19 infection; and their pre-clinical and post-clinical data 
as well as laboratory, prognosis and treatment data were investigated. Effects of colchicine in FMF patients who contracted 
COVID-19 infection were presented in this study. All the cases recovered from COVID-19 without complications. The pre-
sent study suggests that colchicine can positively affect the prognosis of COVID-19 in FMF patients; therefore, experience 
of rheumatologists in the use of anti-inflammatory drugs can be highly instrumental in management of COVID-19 patients.
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Introduction

Coronavirus disease 2019 is a viral infection that manifests 
itself with systemic involvement and primarily affects the 
upper respiratory tract and the lungs. COVID-19 can impair 
the immune system and cause an autoinflammatory state 
with a cytokine storm or hemophagocytic lymphohistiocy-
tosis [1]. Specifically, binding of SARS-CoV-2 to toll-like 
receptors causes pulmonary inflammation and fibrosis. In 

COVID-19, SARS-CoV-2 acts by binding to angiotensin-
converting enzyme 2 (ACE2) receptors in the lungs and 
other target organs, after which it activates the NLRP3 
inflammasomes [2]. Colchicine is an anti-inflammatory 
agent that inhibits the cellular microtubule polymerization as 
well as NLRP3 inflammasome formation [3]. This agent is 
used in treatment of a number of rheumatic disorders which 
involve inflammasome activation and proinflammatory 
cytokine release as key pathogenic events [4]. This agent 
binds to tubulin monomers, changes the organization of the 
actin cytoskeleton and inhibits the polymer formation [5]. 
In theory, colchicine inhibits interleukin-1 (IL-1), IL-1b and 
chemokine release, and accordingly improves the clinical 
course in patients with COVID-19 [6].

In this study, we present three FMF patients that caught 
COVID-19 when they were on colchicine treatment, two of 
whom had comorbidities.

Case presentations

Case 1

A 55-year-old female patient, who had the diagnosis of FMF 
for 3 years, presented to the emergency room of our hospital 
with complaints of cough, shortness of breath and loss of 
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taste and smell. This patient, who suffered no attacks in the 
last 1 year, had additional diseases of hypertension, diabe-
tes and asthma, and occasionally suffered arthralgia. Upon 
presentation, the patient was put on a colchicine regimen 
of 0.5 mg tablet 3X1/day. The patient tested positive for 
COVID-19, and her thoracic computed tomography (CT) 
showed focal circular ground glass opacities in the lateral 
segment of the middle lobe and the anterobasal segment 
of the lower lobe of the right lung (See Fig. 1). The patient 
was admitted to the COVID-19 ward of our hospital. Upon 
admission, the patient’s vital signs were as follows: TA: 
130/70 mmHg, SpO2: 95%, respiratory rate: 15/min, pulse 
rate: 85 /min, and fever: 36.8. On the first day of hospitaliza-
tion, the patient was administered 500 mg of azithromycin, 
a loading dose of 2 × 400 mg of hydroxylcloroquine, and 
an oseltamivir regimen of 75 mg 2 × 1. For the following 
5 days, a regimen of 250 mg of azithromycin, 2 × 200 mg 
of hydroxylcloroquine and 2 × 75 mg of osteltamivir was 
administered to the patient. Simultaneously, the patient 
received colchicine. On the first day of the treatment, all of 
the patient’s laboratory values for blood gas, biochemistry 
and C-reactive protein (CRP), except for hemogram (lym-
phopenic leukopenia WBC:3,2 and LYM: 1,2) and d-dimer 
(1250 ng/ml), were within normal ranges. On day 2, the 
patient developed nausea and diarrhea. On day 3, her diar-
rhea started to resolve. Upon observation of a significant 
reduction in room air SpO2 (below 90%), the patient was put 
on nasal oxygen cannula. Oxygen support helped achieve a 

saturation level of 95% and the other vital signs remained 
stable. The patient’s hemogram persisted to indicate lym-
phopenic leukopenia on day 3, and CRP level was found 
to be elevated up to 15 mg/l and d-dimer level decreased to 
435 ng/ml. Nasal oxygen cannula was discontinued on day 
5 upon achieving a stable condition and a room air SpO2 
of 95%. On day 6, the patient, who completed the required 
medical treatment (azithromycin, hydroxylcloroquine and 
oseltavimir) and all of whose vital signs were normal, was 
discharged from the hospital and was placed in self-isolation 
at home. On post-discharge day 10, the patient showed up 
for a routine follow-up, was found to have normal values 
for all laboratory parameters except for d-dimer (1250 ng/
ml). Upon this finding, the patient was put on an enoxaparin 
regimen of 0,4 IU 2 × 1/day. Then, the patient received a 
repeat polymerase chain reaction (PCR) and tested negative 
for COVID-19. One week after the re-testing, the patient 
presented back to the hospital, specifically to the outpatient 
clinic of rheumatology, with complaint of back pain. This 
time, the patient’s d-dimer level was down to 89 ng/ml.

Case 2

A 41-year-old male patient, who had the diagnosis of FMF 
for 16 years, had no comorbidities and was on colchicine 
treatment of 0.5 mg three times daily, was admitted to the 
emergency room of our hospital with complaints of exten-
sive joint pain and headache that started 3 days earlier.

Fig. 1   CT scan of the chest 
showing unilateral lung opaci-
ties leading to a high suspicion 
of COVID-19 infection
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The patient reported that the 75-year-old mother who 
lived together with the patient contracted COVID-19 
recently and recovered without receiving any treatment. 
The mother had comorbidities including diabetes mellitus 
and hypertension and was on colchicine treatment for a long 
time.

The nasopharyngeal sample collected from the patient 
because of his contact history with the mother gave a posi-
tive PCR result. Physical examination of the patient showed 
no pathological findings, and all the vital signs were stable. 
All laboratory and blood gas parameters were within normal 
ranges. The patient’s chest CT showed no extensive involve-
ment, and the patient was accordingly placed in 14-day self-
isolation at home.

The patient was put on a favipiravir regimen of 
2 × 1600 mg for the first day and 2 × 600 mg for the follow-
ing 4 days and a hydroxychloroquine regimen of 2 × 400 mg 
for the first day and 2 × 200 mg for following 4 days. Dur-
ing this treatment, colchicine was discontinued due to con-
sideration of potential toxic effects on the liver. Colchicine 
treatment was resumed once favipiravir and hydroxychlo-
roquine treatment was over. On day 8, the patient’s symp-
toms improved, with no additional symptoms emerging. The 
patient completed the treatment without requiring hospitali-
zation or intensive care.

Upon completion of the isolation period, the patient 
received another PCR test, which gave a negative result for 
COVID-19. The patient was put back on the colchicine regi-
men of 3 × 0.5 mg and was accordingly asked to come back 
for regular follow-up.

Case 3

A 73-year-old female patient, who was on regular follow-up 
due to FMF (diagnosed 5 years ago), hypertension, lumbar 
spondylosis and gonarthrosis, presented to the emergency 
room of our hospital with complaints of dry cough, joint 
pain, headache, nausea and fever. The nasopharyngeal sam-
ple collected from the patient gave a positive PCR result. 
All the other laboratory and blood gas parameters were 
within normal ranges. The chest CT showed no pathologies. 
Accordingly, the patient was placed in 14-day self-isolation 
at home and received a favipiravir regimen of 2 × 1600 mg 
for the first day and 2 × 600 mg for the following 4 days 
in addition to paracetamol for pain. At the same time, the 
patient continued to take colchicine. The patient developed 
fatigue, loss of appetite and loss of taste on day 5. On day 7, 
there was alleviation in headache, joint pain, fatigue, tired-
ness and dry cough in addition to improvement in loss of 
taste and total disappearance of nausea. All the complaints 
disappeared on day 14. Currently, the patient is on a colchi-
cine regimen of 2 × 0.5 tablets. Colchicine led to a reduction 

in the number of attacks of abdominal pain and fever. The 
patient experienced no attacks in the past few years.

All three cases with underlying diseases got the diagno-
sis of COVID-19 by means of PCR testing. One of these 
patients had lung infiltration. All three patients received favi-
piravir treatment when they were on colchicine. One patient 
additionally received hydroxychloroquine. All the patients 
recovered without experiencing complications.

Discussion

Familial Mediterranean fever is the most common mono-
genic autoinflammatory disease that is characterized by 
repeated attacks of fever and serositis [7]. Outbreak of 
COVID-19 led to a considerable interest in the use of tradi-
tional disease-modifying anti-rheumatic drugs (DMARDs), 
which are considered to be the best prophylactic drugs in 
FMF [6, 8, 9].

Colchicine can prevent a hyperinflammatory state 
(including cytokine storm) in COVID-19 by suppressing 
proinflammatory cytokines and chemokines with its anti-
inflammatory and immunomodulatory effects [10]. Consid-
ering the important role acute respiratory distress syndrome/
acute lung injury and NLRP3 inflammasome activation play 
in the development of lung injury, it has been experimentally 
shown that colchicine may have a reducing effect in COVID-
19-related lung injury [11, 12].

Although its effects on the clinical progress of COVID-
19 are yet to be known in large populations, colchicine is 
one of the rheumatic agents that are currently being tested 
against SARS-CoV-2 [6]. According to Misra et al., keeping 
rheumatologists in the loop when monitoring COVID-19 
pandemic, identifying strategies that could reduce the fre-
quency of serious cases and deciding on the most suitable 
immunosuppressive strategies may be a good way forward. 
They suggest that it may be necessary to make therapeutic 
decisions on an individual case basis in the face of limited 
evidence that could guide therapy [13].

Monti et al. published a report on 320 rheumatic patients 
diagnosed with COVID-19 and treated with various 
DMARDs. In their report, they suggested that chronic arthri-
tis patients using DMARDs would not show an increased 
risk of severe COVID-19 [14]. Similarly, in a case report, 
authors stated that an FMF patient infected with COVID-
19 showed only mild symptoms of the disease and did not 
develop fever or pneumonia. It was suggested that colchicine 
could protect rheumatic patients from COVID-19 or prob-
ably cause them to experience a milder form of the disease. 
[15]. In a study, five out of six FMF patients infected with 
COVID-19 were asymptomatic and one was hospitalized. 
All these patients were on colchicine, and thoracic CT 
scan revealed ground glass opacities in two of the patients. 
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Authors reported that patients receiving biological agents 
and/or colchicine for pediatric autoinflammatory diseases 
would not exhibit a high risk of infection or severe form of 
the disease after contracting COVID-19. They recommended 
against the discontinuation of their medication unless other-
wise is recommended by their rheumatologists [16].

Mansouri et al. suggested that colchicine could be a good 
option to be used in accompaniment of routine antiviral 
agents for prevention and treatment of mild and moderate 
cytokine release syndrome (CRS) also in outpatients with 
COVID-19. [17]. In autoinflammatory diseases such as 
CRC, proinflammatory cytokines, particularly IL-1, IL-6 
and tumor necrosis factor (TNF), play part in the pathogen-
esis of the disease [18]. Colchicine exerts an immunomodu-
latory effect by inhibiting the formation of microtubules and 
responding to the inflammasome complex in immune cells 
[19]. A previous study suggested that FMF patients who 
were on a long-term therapy with daily colchicine did not 
exhibit additional risks [20]. Colchicine is an old agent that 
causes no life-threatening side effects and comes in an oral 
form that is easy to use [21].

Interleukin-1 inhibitors have a healing potential in FMF 
patients with comorbidities and serious complications in 
whom it is difficult to manage the infection solely with 
colchicine [7]. It was reported in Italy that a 50-year-old 
COVID-19 patient in intensive care unit (ICU) who was 
unresponsive to the administered therapies could be success-
fully treated with anakinra [22]. Similarly, in a case series 
from Italy, it was reported that five COVID-19 patients with 
severe pneumonia could be successfully treated with high-
dose anakinra infusions (300 mg/day). No complications or 
side effects were reported in these patients [23]. In another 
case series from France, which involved nine COVID-19 
patients with moderate-to-severe pneumonia treated with 
anakinra, one of the patients developed acute respiratory 
distress syndrome (ARDS) after the first dose of infusion 
and was taken to the ICU. However, the remaining eight 
patients were successfully treated [24]. On the other hand, 
there is limited data regarding the use of IL-1 inhibitors 
in this group of patients, and further studies are needed to 
look into and provide evidence on the long-term efficacy and 
safety of IL-1 inhibitors.

General characteristics of the patients are summarized 
in Table 1. One of the patients had comorbidities includ-
ing diabetes, hypertension and asthma, and another one had 
hypertension; however, these patients neither developed 
ARDS nor required intubation or intensive care. And the 
latter recovered from COVID-19 after experiencing only a 
mild form of the disease. Because of its anti-inflammatory 
effects, colchicine can alleviate the clinical symptoms in 
rheumatic patients infected with COVID-19. Colchicine 
could be used in treatment of COVID-19, as it could halt 
the phenomenon called cytokine storm to which the immune 

system overreacts and inhibit the intracellular cytokine and 
chemokine release.

In conclusion, there are studies in the literature indicating 
the effectiveness of colchicine in treatment of COVID-19. 
The present study also suggests that colchicine can posi-
tively affect the prognosis of COVID-19 in FMF patients, 
which leads us to believe that experience of rheumatologists 
in the use of anti-inflammatory drugs can be highly instru-
mental in management of COVID-19 patients. However, use 
of colchicine in treatment of COVID-19 merits further pro-
spective, randomized and placebo-controlled studies.
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