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Abstract

Aim of this study is to investigate the course of coronavirus disease 2019 (COVID-19), in our cohort of familial Mediter-
ranean fever (FMF) patients in means of mortality, admission to hospital and/or intensive care unit and length of hospital
stay.A retrospective cohort was formed from patients who have previously been followed with a diagnosis of FMF. Patients
of this cohort were retrospectively evaluated for a positive severe acute respiratory syndrome-coronavirus 2 (SARS-CoV 2)
polymerized chain reaction (PCR) test result and information regarding hospitalisation, intensive care unit admission and
mortality were collected from medical records.Out of a total 496 FMF patients, 34 were detected to have a positive SARS-
CoV 2 PCR test. Eighty-five point three percent of these patients were under colchicine treatment and 17.6% were under
interleukin (IL)—1 inhibitor treatment. Eight of the 34 patients (23.9%) were found to be hospitalized, one of them was
admitted to the intensive care unit and died thereafter (2.9%). An increasing trend in the frequency of comorbid diseases
(presence of at least one comorbidity 64.7% in all patients vs 75.0% in hospitalized patients) and IL-1 inhibitor usage (17.6%
in all patients vs 50.0% in hospitalized patients) was observed in hospitalized patients.Rates of comorbid diseases and IL-1
inhibitor use for FMF were observed to be increased in FMF patients hospitalized for COVID-19.

Keywords Familial - Mediterranean - Fever - Coronavirus - Outcome

Abbreviations SPSS Statistical Package for the Social Sciences
COVID-19 Coronavirus disease 2019 TNFa Tumor necrosis factor alpha
FMF Familial Mediterranean fever
ICU Intensive care unit
IL-1 Interleukin 1 Introduction
MEDULA Social Security Institution Medical
Messenger Coronavirus disease 2019 (COVID-19) pandemic, caused
MEFV Mediterranean fever gene by severe acute respiratory syndrome-coronavirus 2
PCR Polymerized chain reaction (SARS-CoV 2), has become a major global health issue
SARS-CoV 2 Severe acute respiratory syndrome-coro- since December 2019. The disease course is heterogene-
navirus 2 ous. Although most patients suffer mildly, a significant

portion of the patients develops fatal complications such as
acute respiratory distress syndrome, multiorgan failure and
a hyperimmune state so-called “cytokine storm”, which is
characterized by the extreme release of various cytokines
and chemokines, disequilibrium in distribution of T-cell sub-
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Activation of inflammasomes by viral proteins and
release of proinflammatory cytokines is a natural response of
innate immunity to viral infections however, a dysregulated
inflammasome activity may also result in an aberrant inflam-
matory response. Likewise, in Familial Mediterranean fever
(FMF), a hereditary innate immunity disorder due to gain
of function mutations in Mediterranean fever gene (MEFV)
encoding pyrin protein, a hyperactive pyrin inflammasome
leads to febrile inflammatory episodes sharing similarities
with COVID-19-associated cytokine storm [4, 5]. As men-
tioned before, an already hyperresponsive innate immune
system may increase susceptibility developing cytokine
storm and severe symptoms in COVID-19. On the other
hand, the presence of MEFV mutations were suggested to
be advantageous against some infections [6]. Therefore it is
intriguing whether the hyperactive innate immunity of FMF
patients would provide protection against COVID-19 or lead
to a more severe disease course.

Colchicine and interleukin 1 (IL-1) antagonists, the
mainstay of treatment in FMF with well-established effec-
tiveness in controlling hyperinflammation, have also been
investigated in the management of COVID-19 and promis-
ing results have been observed [7-16]. It is also a matter
of interest whether in FMF patients who already receive
these agents, a preventive effect against the development of
cytokine storm during COVID-19 would be observed.

There is scarce knowledge in the literature regarding
COVID-19 course in autoinflammatory conditions like FMF,
particularly in adult patients [6, 16—19]. To further contrib-
ute to the knowledge in this subject, we aimed in our study
to evaluate outcomes of COVID-19 in our cohort of FMF
patients in means of mortality, admission to hospital and/or
intensive care unit (ICU) and length of hospital stay.

Method
Study design

This study was designed as a cross-sectional, retrospective
cohort study with approval by Ankara City Hospital ethics
committee and was therefore performed in accordance with
the ethical standards laid down in the 1964 Declaration of
Helsinki and its later amendments. An official permission
was obtained from the Ministry of Health, to conduct this
study dated 21 Jul 2020.

Patients
A retrospective cohort was formed from FMF patients
meeting Tel-Hashomer criteria [20], who have previously

been followed by authors (AE, AO, BA, OK, SCG) in
either Ankara City Hospital or Ankara Numune Training
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and Research Hospital or Ankara Atatiirk Training and
Research Hospital (the latter two centers were merged to
found Ankara City Hospital in 2019 and have been working
as a single-center since clinical records of all three centers
are accessible via Ankara City Hospital database). Between
December 1 and 15, 2020, patients of this cohort were ret-
rospectively investigated for a SARS-CoV 2 polymerized
chain reaction (PCR) test result from Public Health Man-
agement System (HSYS), to which all cases with a PCR test
were registered during the pandemic in our country. Patients
older than 18 years of age with a recorded positive PCR
test result from nasopharyngeal swab between March 11 and
December 1, 2020 were enrolled in the study.

Main outcomes and other variables

Rates of hospitalization, ICU admission and mortality due
to COVID-19 were selected as main outcome variables and
collected from medical records and HSYS. Data regarding
to demographics, comorbidities, MEFV mutations and medi-
cal treatment administered for FMF were collected from the
Ankara City hospital database. Adherence to medical treat-
ments were confirmed by the presence of consecutive drug
prescriptions due date of positive SARS-CoV 2 PCR test in
Social Security Institution Medical Messenger (MEDULA)
records since the pandemic of COVID-19 interrupted regular
follow-ups.

Statistical analysis

Data were analyzed using Statistical Package for the Social
Sciences (SPSS) 22.0 software. Normality of continuous
variables was evaluated with Shapiro—Wilk test and with
plots and histograms visually. Continuous variables were
presented either with median (minimum-—maximum) or
mean + standard deviation, according to normality. Categori-
cal variables are presented with numbers and percentages.

Results
Clinical features

Our cohort included a total of 496 FMF patients. Among
these, 34 patients were detected to have a positive SARS-
CoV 2 PCR test. Demographics, comorbid diseases and
drugs for active FMF treatment of these patients were given
in Table 1. Median age was 40.5 years and 64.7% of the
patients had at least one comorbid disease, hypertension
being the most frequent (23.5%). Eighty-five point three per-
cent of these patients were under colchicine treatment and
17.6% were under IL-1 inhibitor treatment (all of which was
anakinra). Three of the patients (8.8%) were detected to have
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Table 1 Demographics,

e B All (n=34) Hospitalized (n=28)
comorbidities, active
familial Mediterranean fever Age, years, median (min-max) 40.5 (23-59) 43.5 (38-59)
g;:S;zztlz%nlsga;isgrr;;aﬁms Gender, male, number (%) 20 (58.8) 3(37.5)
familial Mediterranean fever Patients with > 1 comorbidities, number (%) 22 (64.7) 6 (75)
patients with a positive severe Patients with > 2 comorbidities, number (%) 8 (23.5) 4 (50)
acute respiratory syndrome- Comorbidities, number (%)
zg;‘i’;?gc“ﬁsoifggme“zed Hypertension 8 (23.5) 4(50)
Diabetes 3(8.8) 3(37.5)
Hyperlipidemia 1(2.9) 0(0)
Asthma 3(8.8) 1(12.5)
Hypothyroidism 3(8.8) 2 (25)
Coronary artery disease 2(5.8) 1(12.5)
Congestive heart failure 1(2.9) 1(12.5)
End-stage renal disease 1(2.9) 0(0)
Spondyloarthritis 6(17.6) 2 (25)
Proteinuria> 1 g/day 3(8.8) 2 (25)
Others 7 (20.5) 1(12.5)
Active medical treatment for familial Mediterranean fever,
number (%)
Colchicine 29 (85.3) 8 (100)
IL-1 inhibitors 6 (17.6) 4 (50)
TNFa inhibitors 1(2.9) 0(0)
Coronavirus disease 2019 outcomes
Hospitalization, number (%) 8 (23.5)
Length of hospital stay (days), median (min—-max) 7.5 (3-19)
ICU admission, number (%) 1(2.9)
Death, number (%) 12.9)

IL-1 interleukin-1, TNFa tamor necrosis factor alpha, /CU intensive care unit

proteinuria exceeding 1 g per day (Table 1). Mediterranean
fever gene (MEFV) mutations were obtained from hospital
records in 14 out of 34 patients (five M694V homozygous,
four M694V heterozygous, two V726A heterozygous, one
M680I homozygous, one M680I heterozygous, one E167D/
F479L compound heterozygous).

Outcomes

Eight of the 34 patients (23.5%) were found to be hospital-
ized for COVID-19 and one of them was admitted to ICU
and died thereafter (Table 1). This patient was female, aged
58 years and had multiple comorbidities including diabetes
mellitus, hypertension, congestive heart failure and proteinu-
ria> 1 gr/day. She was both under colchicine and anakinra
treatments. None of the other patients were admitted to
ICU or died. Median length of hospital stay was found to
be 7.5 days. Fifty percent of the hospitalized patients had
at least two comorbid diseases. An increasing trend in the
frequency of comorbid diseases (presence of at least one
comorbidity: 64.7% in all patients vs 75.0% in hospitalized
patients) and IL-1 inhibitor usage (17.6% in all patients vs

50.0% in hospitalized patients) was observed in hospitalized
patients (Table 1). Two out of three patients with proteinuria
were hospitalized.

Discussion

Our results demonstrated that among 34 FMF patients with a
positive SARS-CoV 2 PCR test, eight of them were hospital-
ized and one admitted to ICU and died consequently. The
lost patient was relatively older, had multiple comorbidities
including proteinuria and was under IL-1 inhibitor treat-
ment. Comorbid disease burden and administration of IL-1
blockers for FMF treatment was observed to be increased in
hospitalized patients.

Age, male gender, body mass index, presence of comor-
bid diseases and certain antirheumatic drugs (rituximab,
mycophenolate mophetil, steroids) were reported to be
related to worse outcomes in rheumatic conditions [19, 21].
However, there are limited knowledge about COVID-19
outcomes in FMF patients [16, 18]. Course of COVID-19
in FMF patients is a matter of interest since FMF attacks
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share similarities with COVID-19 related cytokine storm
[3]. It can be speculated that the already hyperreactive innate
immunity of FMF patients with defective inflammasomes,
may increase susceptibility to hyperinflammatory response
in COVID-19. In one study including a relatively large num-
ber of FMF patients, Bourguiba et al. [17], reported seven
hospitalizations and two deaths out of 27 patients infected
with SARS-CoV 2 in a cohort of 342 FMF patients, sug-
gesting a similar disease course with the general population.
Likewise, in a large study from France in which COVID-
19 survival was evaluated in various rheumatic conditions,
two deaths out of 15 periodic fever patients were reported
without significantly increased risk of death when compared
to other rheumatic conditions. However, the authors sug-
gested cautious interpretation of the results for autoinflam-
matory diseases due to a very low number of patients [19].
We observed 23.9% hospitalization and 2.9% mortality rate
in 34 patients in our study.

Mainstay treatment agents of FMF, colchicine and IL-1
inhibitors particularly anakinra, have also been considered
in the treatment of COVID-19. There are several reports of
anakinra administration in severe COVID-19 with promis-
ing results [11-15]. However, among our FMF patients with
COVID-19, four out of six anakinra users were hospitalized
and one of them eventually died. Likewise, Bourguiba et al.
[17] reported two deaths in four anakinra users. Since anak-
inra is generally used in FMF patients with amyloidosis or
colchicine resistance, anakinra administration may indicate
a rather severe disease course in FMF patients. Therefore, it
is unclear whether this trend is due to long-term IL-1 inhibi-
tion or to disease burden.

Two out of three patients with urine protein excretion
over 1 g per day were hospitalized in our study. Although
such excessive proteinuria is highly suggestive of concomi-
tant amyloidosis in FMF, none of these patients had a histo-
pathologic confirmation therefore direct assumptions should
be avoided. Regardless, the presence of severe proteinuria
may be an important contributor to worse prognosis in FMF
patients with COVID-19. Infections have previously been
reported as the leading cause of mortality in AA amyloido-
sis and presence of nephrotic syndrome was discussed as a
potential contributor to overall immunosuppression in these
patients [22]. However, our patient population is insufficient
to prove such deduction.

Retrospective nature of the study, small sample size and
lack of control group indicate cautious interpretation of our
results. The absence of clinical diagnosis of COVID-19
and biopsy-proven amyloidosis are other limitations of our
study. In addition, the effects of chronic colchicine use on
COVID-19 course cannot be interpreted with our results.
Furthermore, some COVID-19 cases in our cohort may have
been missed due to asymptomatic or mild disease course.
Nevertheless, we think our results are still valuable since
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there is scarce data in the literature regarding COVID-19
outcomes in FMF patients.

Conclusions

Our results demonstrated mortality and hospitalization rates
in FMF patients with COVID-19 similar to the previous
reports in the literature. Frequency of comorbid diseases,
proteinuria and IL-1 inhibitor use for FMF were tended to be
higher in hospitalized patients. Proteinuria and IL-1 inhibi-
tor use may be related to the disease severity of FMF. How-
ever, larger studies are needed for more accurate conclusions
about COVID-19 outcomes in FMF patients.
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