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Abstract
Background: There are few data on disease characteristics and outcome of coronavirus 2019 (COVID-19)
among patients with in�ammatory rheumatic diseases (IRDs). In this cohort study, we aimed to report the
disease characteristics and variables associated with COVID-19 outcome among patients with IRDs.

Methods: Between April and June, 2020, 167 adult IRD patients with COVID-19 were registered from 31
centers in 14 cities in Turkey. Disease outcome was classi�ed in 4 categories; (i) outpatient management,
(ii) hospitalization without oxygen requirement, (iii) hospitalization with oxygen requirement, and (iv)
intensive care unit (ICU) admission or death. Multivariable ordinal logistic regression analysis was
conducted to determine variables associated with a worse outcome.

Results: 165 patients (mean age: 50 ± 15.6 years, 58.2% female) were included. Twenty-four patients
(14.5%) recovered under outpatient management, 141 (85.5%) were hospitalized, 49 (30%) required
inpatient oxygen support, 22 (13%) were treated in the ICU (17 received invasive mechanic ventilation)
and 16 (10%) died. Glucocorticoid use (OR: 4.53, 95%CI 1.65-12.76), chronic kidney disease (OR: 12.8,
95%CI 2.25-103.5), pulmonary disease (OR: 2.66, 95%CI 1.08-6.61) and obesity (OR: 3.7, 95%CI 1.01-
13.87) were associated with a worse outcome. Biologic disease-modifying antirheumatic drugs
(DMARDs) do not seem to affect COVID-19 outcome while conventional synthetic DMARDs may have a
protective effect (OR: 0.36, 95%CI 0.17-0.75). Estimates for the associations between IRD diagnoses and
outcome were inconclusive.

Conclusions: Among IRD patients with COVID-19, comorbidities and glucocorticoid use were associated
with a worse outcome, while biologic DMARDs do not seem to be associated with a worse outcome.

Background
The novel coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) runs a variable clinical course including asymptomatic infection, �u-like
symptoms, isolated anosmia or hyposmia, mild to severe pneumonia, involvement of various organs or a
cytokine storm, which may eventually prove fatal [1].

All age groups and patient populations can be affected by COVID-19, however, individuals with an older
age, and those with co-morbidities have a higher risk for more severe disease [2]. In�ammatory rheumatic
diseases (IRDs) have especially been a concern for a number of reasons. The immune dysregulation that
may be associated with IRDs or by the medications used for these may affect innate immune responses
that play a critical role in preventing viral replication and in development of an adaptive immune
response. Inability to reduce the viral load in the early stages of the disease may result in an exaggerated
in�ammatory reaction, leading to tissue damage and multiple organ failure [3]. A higher infection rate
was observed in patients with IRDs compared to their family members [4] and higher respiratory failure
rates were reported in COVID-19 patients with IRDs compared to those without IRDs [5]. Medications that
are used for IRDs may in�uence the outcome of COVID-19. Hydroxychloroquine (HQ), chloroquine and
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baricitinib were suggested to have antiviral effects and patients on these drugs were proposed to be less
likely to have severe COVID-19 outcomes due to reduced viral replication during the early phase [6].
Moreover, physician-reported COVID-19 Global Rheumatology Alliance (GRA) registry suggested that
biologic disease-modifying antirheumatic drugs (bDMARDs), which are used for the treatment of cytokine
storm that is responsible for tissue damage and multiple organ failure in COVID-19, may prevent this
condition in patients with IRDs who are already using bDMARDs, if infected by SARS-CoV-2 [7].

The Turkish Society for Rheumatology implemented a registry for recording COVID-19 patients with IRDs,
with the aim of understanding the characteristics and outcome of COVID-19 among these patients and
the association of types and characteristics of IRDs, treatment modalities that were used for IRDs, and
co-morbidities with the outcome of COVID-19. In addition to being one of the largest COVID-19 registries
among IRD patients, we utilized a novel and more granular outcome assessment in contrast to previous
studies of COVID-19 in IRD patients which have focused on a single dichotomous outcome such as
hospitalization, severe disease or mortality. We aimed to report the outcome across a spectrum including
outpatient management, hospitalization without oxygen requirement, hospitalization with oxygen
requirement, intensive care unit (ICU) admission or death. This spectrum was modi�ed and adapted from
the WHO clinical progression scale [8]. We report here the clinical characteristics and outcomes of the �rst
165 patients in this registry.

Methods

Study design and participants
All members of the Turkish Society for Rheumatology were invited through e-mail. The registry was built
and maintained using the Research Electronic Data Capture (REDCap) web application
(https://www.project-redcap.org/) [9]. The study was approved by the Ethics Committee of Istanbul
University–Cerrahpaşa (83045809-604.01.02). The project did not receive funding. This study was
conducted in accordance with the Declaration of Helsinki on Ethical Principles. Since this was a
retrospective database study, informed patient consent was not required.

Inclusion criteria were a diagnosis of IRD con�rmed by a rheumatologist and a diagnosis of COVID-19 by
at least one of the following; (i) a positive reverse-transcription polymerase chain reaction (RT-PCR) for
SARS-CoV-2 RNA (ii) detection of antibodies against SARS-CoV-2, or (iii) symptoms and computed
tomography (CT) �ndings highly-suggestive of COVID-19. Only adult (≥ 18 years old) patients were
included in the registry. Patients with a presumptive diagnosis solely based on symptoms were excluded.

Case Report Form
A standard case report form was used for collecting demographic data, primary IRD diagnoses, comorbid
conditions, smoking status, history of �u vaccination, medications used for IRDs, dose of glucocorticoids,
concomitant drugs deserving special interest regarding COVID-19 including angiotensin-converting
enzyme (ACE) inhibitors, angiotensin II receptor blockers (ARBs), non-steroidal anti-in�ammatory drugs
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(NSAIDs), cyclooxygenase-2 (COX-2) inhibitors and phosphodiesterase type 5 inhibitors, presumed route
of COVID-19 transmission, infection among household members, interval between symptom onset and
diagnosis of COVID-19, diagnostic tests and medications used for COVID-19, requirement of oxygen
therapy, intensive care unit admission, complications, disease activity of the rheumatic condition before
and after COVID-19, and the outcome of COVID-19.

Patient initials, the last 6 digits of the 11-digit unique national identi�cation number, gender and age of
the patients and contact information of the participating physician were obligatory �elds. Participants
were advised to �ll the other �elds only if they had reliable information. We contacted participants before
the analysis in order to clarify any inconsistencies.

Treatment protocols for COVID-19 in Turkey
The Turkish Ministry of Health (TMoH) issued a COVID-19 guideline for healthcare providers following the
�rst con�rmed COVID-19 case on March 11, 2020. This has been updated as new data became available.

According to the TMoH guideline revised on April 14, all probable/con�rmed cases were to be treated with
HQ (400 mg twice on day 1, followed by 200 mg twice a day on days 2–5), after normal corrected QT
(QTc) interval was con�rmed. Azithromycin could be added in hospitalized patients who did not have risk
factors associated with prolonged QTc interval such as older age, hypertension or hypokalemia, with daily
ECG monitoring. Favipiravir was initiated in cases with severe pneumonia and in those with progressive
symptoms. Favipiravir dose was 1600 mg twice on day 1, followed by 600 mg twice a day on days 2–5.
Oseltamivir was used during the �u season if favipiravir was not initiated. In case of cytokine storm
tocilizumab or anakinra were recommended. Anticoagulant prophylaxis was given to all hospitalized
patients. The main differences between this revised guideline and the previous version were expanded
indications for favipiravir and restrictions on the use of azithromycin-HQ combination due to concerns
about cardiotoxicity. Favipiravir became the widely used antiviral agent for COVID-19 outpatients at the
beginning of August 2020 in Turkey, but was spared for only severe patients at the time of this study.

Outcome of COVID-19
Disease outcome was classi�ed in 4 ordinal categories; (i) outpatient management, (ii hospitalization
without oxygen requirement, (iii) hospitalization with oxygen requirement, and (iv) ICU admission or
death. The analyses focused on 3 primary questions, namely associations of COVID-19 outcome with the
type of primary IRD diagnosis, type of IRD treatment, and comorbidities.

Statistical analysis
Continuous data were summarized as mean ± SD or median and IQRs as appropriate. Categorical data
were summarized as percentages. We summarized the proportions of primary IRD diagnoses, IRD
treatments, and comorbidities for each outcome category using dot charts. For analyses related to the
primary questions above we used proportional odds logistic regression where the dependent variable was
the 4-level ordinal outcome and the independent variable of interest was the type of IRD treatment,
comorbidity or primary IRD diagnosis. IRD treatments were categorized into no treatment, glucocorticoids
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(any dose, moderate/high dose (≥ 7.5 mg/day of prednisolone) and low dose), HQ, colchicine,
conventional synthetic DMARDs (csDMARDs) (methotrexate, sulfasalazine, le�unomide),
immunosuppressives (mycophenolate mofetil, tacrolimus, azathioprine), rituximab and other bDMARDs
(tumor necrosis factor inhibitors (TNFis), abatacept, anakinra, secukinumab, tocilizumab). Comorbidities
were categorized as no comorbidity, hypertension, diabetes mellitus, cardiovascular disease, pulmonary
disease, chronic kidney disease, obesity, cerebrovascular accident, cancer, additional immune disorder
including psoriasis, in�ammatory bowel disease and renal transplantation, and others. IRD diagnoses
were categorized as rheumatoid arthritis (RA), spondyloarthritis (SpA), connective tissue diseases,
familial Mediterranean fever (FMF), Behçet syndrome (BS) and other IRDs. Independent variables of
interest were analyzed as binary variables i.e a separate model was �tted for each IRD treatment, each
comorbidity and IRD diagnosis category to calculate crude odds ratios and 95% con�dence intervals for
being in a worse outcome category in comparison to its absence. We used causal models to identify
minimal su�cient sets of adjustment covariates separately for IRD treatment models, comorbidity
models and primary IRD diagnosis models using DAGitty [10]. Causal assumptions for covariate
selection are depicted as directed acyclic graphs in Additional �le 1: Fig. S1-3. Namely, we used different
combinations of age, sex, comorbidity, use of solo or combination treatments and smoking status for
adjustment. In order to keep model degrees of freedom to the minimum, we dichotomized smoking status
as ever vs never and comorbidities as any vs none in adjustments. We additionally performed the same
analyses using a 5-level ordinal outcome, classifying ICU and death as separate categories. Missing
smoking data was assumed to be missing completely at random and multivariable analysis for
comorbidities were carried out on cases with complete data. Analyses were performed using the open-
source R software (v. 4.0.1, R Foundation for Statistical Computing, Vienna, Austria).

Results
Between April 20, 2020 and June 16, 2020, a total of 167 patients were recorded from 31 centers (28
tertiary centers and 3 private hospitals) in 14 cities. Two patients who did not have a con�rmed diagnosis
of COVID-19 were excluded. The remaining 165 patients were included in the analyses.

Demographic and clinical characteristics
The demographic and clinical characteristics of the patients including smoking status and comorbidities
are summarized in Table 1. Table 2 shows the primary IRD diagnoses and IRD treatments that were used
at the time of COVID-19 diagnosis.
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Table 1
Demographic and clinical characteristics of IRD patients with COVID-19

Characteristics  

Age (mean ± SD), years 50 ± 15.6

Age group (n, %)  

≥ 65 years 34 (21)

< 65 years 131 (79)

Female (n, %) 96 (58.2)

Smoking status, n/N, (%)  

Current 19/146 (13)

Past 30/146 (20.5)

Never 97/146 (66.5)

No of comorbiditiesa  

None 80 (48.5)

1 51 (31)

2 15 (9)

3 15 (9)

≥ 4 4 (2.5)

Comorbidities*, n (%)  

Hypertension 51 (31)

Diabetes mellitus 17 (10)

Cardiovascular disease 15 (9)

Chronic kidney disease 6 (4)

Chronic obstructive pulmonary disease 4 (2)

Asthma 11 (7)

Interstitial lung disease 3 (1.8)

Other types of pulmonary disease 5 (3)

Cerebrovascular accident 5 (3)

Malignancy 6 (4)
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Characteristics  

Obesity 10 (6)

Psoriasis 4 (2)

Otherb 9 (5)

History of in�uenza vaccination, n/N, (%) 8/112 (7)

a Comorbidities are non-mutually-exclusive

b 2 patients with in�ammatory bowel disease, 1 with renal transplantation, 1 with cirrhosis, 1 with
pregnancy, 3 with psychiatric disorder, 1 with neuromuscular disease
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Table 2
IRD diagnoses and rheumatic drugs

Characteristics n (%)

Diagnosisa  

Rheumatoid arthritis 60 (36)

Spondyloarthritis  

Axial SpA (including AS) 29 (18)

Psoriatic arthritis 10 (6)

Undifferentiated SpA 3 (1.8)

Connective tissue disease  

Systemic lupus erythematosus 13 (8)

Sjögren’s syndrome 8 (5)

Mixed connective tissue disease 1

Undifferentiated connective tissue disease 1

Systemic sclerosis 1

Antiphospholipid syndrome 5 (3)

Familial Mediterranean fever 14

Behçet syndrome 15 (9)

ANCA-associated vasculitis 3 (1.8)

Polymyalgia rheumatica 2 (1)

Juvenile idiopathic arthritis 2 (1)

Gout 3 (1.8)

Adult onset Still’s disease 3 (1.8)

Takayasu arteritis 1

Henoch Schonlein purpura 1

Goodpasture syndrome 1

Sarcoidosis 1

Undifferentiated arthritis 1

Treatment  
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Characteristics n (%)

NSAIDs, n/N, (%)  

Yes and continued 7/163 (4)

Yes and discontinued 15/163 (9)

No 142/163 (87)

COX-2 inhibitors, n/N, (%)  

Yes and discontinued 3/163 (2)

No 160/163 (98)

Prednisoloneb, n (%)  

None 97 (59)

< 7.5 mg/day 49 (30)

≥ 7.5 mg/day 18 (11)

Colchicine 25 (15)

Hydroxychloroquine 40 (24)

csDMARDs  

Methotrexate 37 (22)

Le�unomide 23 (14)

Sulfasalazine 19 (11.5)

Immunosuppressives  

Azathioprine 10 (6)

Mycophenolate mofetil 5 (3)

Tacrolimus 1

bDMARDs  

Tumor necrosis factor inhibitors 22 (13)

Rituximab 7 (4)

Tocilizumab 2 (1)

Secukinumab 3 (2)

Anakinra 1

Abatacept 1
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Characteristics n (%)

ACE inhibitors/ARBs, n/N (%)  

Yes and continued 16/164 (10)

Yes and discontinued 9/164 (5.5)

ACE: angiotensin-converting enzyme; ARBs: angiotensin II receptor blockers; AS: ankylosing
spondylitis; bDMARD: biologic DMARDs; COX-2: cyclooxygenase-2; csDMARDs: conventional
synthetic DMARDs; DMARDs: disease-modifying antirheumatic drugs; IRD: in�ammatory rheumatic
disease; NSAIDs: non-steroidal anti-in�ammatory drugs, SpA: spondyloarthritis;

a IRD diagnoses are non-mutually-exclusive.

b Prednisolone dose was unknown in 1 patient.

Diagnosis of COVID-19
The mean time interval between symptom onset and diagnosis was 4.8 ± 4.5 days. COVID-19 was
diagnosed by RT-PCR in 114 patients, by highly-suggestive lung CT scans in 50, and by antibody testing
in 1 patient. Among the 114 patients who were RT-PCR positive, 95 (83%) also had highly-suggestive CT
�ndings. Only 13 (8%) patients were asymptomatic prior to diagnosis of COVID-19. In 11 of these
patients, the reason for SARS-CoV2 testing was a history of close contact with a COVID-19 patient or a
history of visit to a high-risk country. In the remaining 2 patients, SARS-CoV2 pneumonia pattern was
detected on CT scans that were performed during their hospitalization for reasons unrelated to COVID-19.

Exposure to Covid-19
A possible route of transmission was indicated for 68 of the patients. Among these, the suspected route
of COVID-19 transmission was close contact with a COVID-19 patient in 48/68 (44%) patients, visit to a
high-risk country in 3 patients, visiting a COVID-19 referral hospital in 16/68 (15%) and close contact with
a family member working at a hospital in 1 patient.

COVID-19 among household members
The number of household members was available for 95 patients. Seven of them -were living alone.
Among the remaining 88 patients, 38 (43%) did not have a household member diagnosed with COVID-19.
Overall, 97 (43%) of the 226 household members were diagnosed with COVID-19.

Medications for COVID-19
All but 2 patients used HQ, 129 patients (78%) used azithromycin and 50 patients (30%) used favipiravir.
These were in line with the TMoH protocols until August 2020, after which favipiravir use became more
common. For patients with severe pneumonia, tocilizumab was used in 7 (4%), intravenous
immunoglobulin in 2 (1%), glucocorticoids in 13 (8%) and convalescent plasma in 3 patients (2%).
Among the 7 patients who were given antibiotics, bacterial growth was con�rmed with cultures in 3
patients, 1 patient had a deep soft tissue infection in a lower extremity and 3 patients had persistently
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elevated acute phase reactants. Anticoagulation prophylaxis was given to 44 (38%) of the 115 patients
with available information regarding anticoagulation (Table 3).
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Table 3
Management and outcome of COVID-19 in IRD patients

Characteristics n (%)

Outcome  

Death 16 (10)

ICU 22 (13)

Hospitalization without oxygen requirement 92 (56)

Hospitalization with oxygen requirement 49 (30)

Outpatient management 24 (14.5)

Complicationsa  

None 134 (81)

ARDS 22 (13)

Bacterial infection 7 (4)

Thromboembolism 2 (1)

Myocarditis 1

ITP associated with SLE 1

Treatment  

HQ 163 (99)

HQ + AZA ± Oseltamivir 129 (78)

Lopinavir/ritonavir 5 (3)

Favipiravir 50 (30)

Glucocorticoid 13 (8)

Tocilizumab 7 (4)

Intravenous immunoglobulin 2 (1)

Antibiotics 7 (4)

Convalescent plasma 3 (2)

Anticoagulation 44/115 (38)
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Characteristics n (%)

ARDS: acute respiratory distress syndrome; AZA: azithromycin; HQ: hydroxychloroquine; ICU: intensive
care unit; IRD: in�ammatory rheumatic disease; ITP: immune thrombocytopenia; SLE: systemic lupus
erythematosus

aThirty-three complications occurred in 31 patients

Course and outcome of COVID-19
Among the 165 patients, 24 (14.5%) (mean age: 45.2 ± 12.8 years, 14 (58%) female) had recovered with
outpatient management, 141 (85.5%) (mean age: 51.4 ± 15.8 years, 82 (58%) female) were hospitalized,
of whom 49 (30%) had required inpatient oxygen support, 27 (16%) (mean age: 58.4 ± 16 years, 16 (59%)
female) were treated in the ward, 22 (13%) (mean age: 60 ± 16.5 years, 16 (73%) female) were treated in
the ICU and 16 (10%) (mean age: 61 ± 17 years, 12 (75%) female) had died (Additional �le 1: Fig. S4). Of
the patients treated in the ICU, 17 (10.3%) required invasive mechanic ventilation (Table 3). Among the
patients who died, all except 1 were treated in the ICU. The remaining patient was planned to be
transferred to the ICU, but died before this was possible. Mortality rate among patients who were
admitted to the ICU was 15/22 (68%). Detailed information regarding patients who needed ICU admission
and those who died are provided in Additional �le 1: Table S1.

Thirty-three complications occurred in 31 patients (19%). These were acute respiratory distress syndrome
in 22 patients, bacterial infection in 7, ischemic stroke, pulmonary thromboembolism, acute heart failure
due to myocarditis, and immune thrombocytopenia possibly associated with underlying SLE in 1 patient
each.

Association of the type of IRD diagnosis, IRD treatments and comorbidities with the outcome of COVID-
19

Figure shows the proportions of IRD diagnoses, IRD treatments, and comorbidities for each outcome
category, and the association of each with a worse outcome. Unadjusted estimates suggested a higher
risk of worse outcomes for RA and “Other” IRDs, however, after adjustment for age, sex and comorbidity,
FMF and BS patients showed the highest relative risk of worse outcomes when the point estimates are
considered (Table 4). These estimates however are not su�ciently precise to make any strong
conclusions.
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Table 4
Crude and adjusted Odds Ratios of the association of IRD treatment, comorbidity and primary IRD

diagnosis with a worse COVID-19 outcome

IRD diagnosisa OR, Crude (95%CI) OR, Adjusted (95%CI)

Familial Mediterranean fever 0.98 (0.35 to 2.73) 2.3 (0.74 to 7.25)

Behçet syndrome 1.03 (0.36 to 2.88) 1.47 (0.49 to 4.42)

Other 1.31 (0.52 to 3.29) 1.24 (0.48 to 3.16)

Connective tissue diseases 0.96 (0.41 to 2.22) 0.95 (0.37 to 2.41)

Rheumatoid arthritis 1.51 (0.81 to 2.79) 0.81 (0.4 to 1.66)

Spondyloarthritis 0.62 (0.31 to 1.2) 0.78 (0.38 to 1.58)

Treatmentb    

GC-Moderate/Highc 6.54 (2.35 to 18.63) 8.49 (2.43 to 30.89)

GC-Any 3.33 (1.8 to 6.3) 4.55 (1.66 to 12.85)

GC-Low 2.81 (1.44 to 5.56) 3.78 (1.33 to11.05)

Colchicine 1.11 (0.49 to 2.49) 2.15 (0.88 to 5.34)

Rituximab 1.94 (0.49 to 7.35) 1.62 (0.38 to 6.73)

Immunosuppressives 1.14 (0.42 to 3.01) 1.59 (0.53 to 4.77)

Hydroxychloroquine 1.82 (0.92 to 3.59) 1.43 (0.67 to 3.07)

Other bDMARDsd 0.63 (0.29 to 1.36) 0.9 (0.39 to 2.03)

No treatment 0.46 (0.16 to 1.29) 0.59 (0.19 to 1.76)

Other csDMARDse 0.97 (0.54 to 1.76) 0.36 (0.17 to 0.75)

Comorbidityf    

Chronic kidney disease 11.19 (2.06 to 85.38) 12.87 (2.25 to 103.5)

Cerebrovascular accident 6.41 (1.33 to 35.06) 4.94 (0.96 to 29.12)

Obesity 3.8 (1.19 to 12.29) 3.7 (1.01 to 13.87)

Cardiovascular disease 4.34 (1.63 to 11.74) 2.49 (0.81 to 7.83)

Pulmonary disease 2.55 (1.14 to 5.68) 2.66 (1.08 to 6.61)

AID 0.99 (0.22 to 4.17) 1.79 (0.38 to 8.39)

Hypertension 2.83 (1.48 to 5.46) 1.22 (0.55 to 2.71)
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IRD diagnosisa OR, Crude (95%CI) OR, Adjusted (95%CI)

Diabetes 1.94 (0.71 to 5.19) 1.15 (0.4 to 3.28)

Malignancy 1.32 (0.31 to 5.27) 1.09 (0.26 to 4.48)

Other 0.66 (0.15 to 2.85) 0.89 (0.17 to 4.68)

None 0.26 (0.14 to 0.49) 0.41 (0.2 to 0.8)

AID: additional immune disorder; bDMARDs, biologic DMARDs; csDMARDs, conventional synthetic
DMARDs; DMARDs, disease-modifying antirheumatic drug; GC: glucocorticoid; IRD: in�ammatory
rheumatic disease

ORs were calculated using proportional odds models for the 4-level ordinal outcome categories.

a Adjusted by age, sex and comorbidity

b Adjusted by age, sex, comorbidity and use of solo vs combined treatment

c Moderate/high glucocorticoid dose was de�ned as a daily dose of ≥ 7.5 mg prednisolone.

d Other bDMARDs included tumor necrosis factor inhibitors abatacept, anakinra, secukinumab and
tocilizumab

e csDMARDs included methotrexate, sulfasalazine, le�unomide, immunosuppressives included
mycophenolate mofetil, tacrolimus, azathioprine and

f Adjusted by age, sex and smoking status, 19 patients was excluded from the analysis due to
missing smoking data

Among the IRD treatments, glucocorticoid use was associated with a worse outcome by an adjusted odds
ratio (95% CI) of 4.53 (1.65 to 12.76) for any vs no use. Both low dose and moderate to high doses (≥ 
7.5 mg/day) were associated with increased risk of a worse outcome (OR: 3.78, 95% CI 1.33 to 11.05 and
OR: 8.49, 95% CI 2.43 to 30.89, respectively) (Table 4). The use of csDMARDs other than HQ were
associated with a reduced risk of a worse outcome compared with patients not using csDMARDs (OR
0.36, 95% CI 0.17 to 0.75). HQ (OR: 1.43, 95% CI 0.67 to 3.07), colchicine (OR: 2.15, 95% CI 0.88 to 5.34),
bDMARDs (OR: 0.9, 95% CI 0.39 to 2.03), and rituximab (OR: 1.62, 95% CI 0.38 to 6.73) use was not
signi�cantly associated with a worse outcome of COVID-19. Comorbidities with the highest relative risk
for worse outcomes were chronic kidney disease (OR: 12.8, 95%CI 2.25–103.5), pulmonary disease (OR:
2.66, 95%CI 1.08–6.61) and obesity (OR: 3.7, 95%CI 1.01–13.87). Having no comorbidities was
associated with a decreased risk of a worse outcome (OR: 0.41, 95% CI 0.2 to 0.8) (Table 4).

The results were similar when the data was analyzed with a 5-level ordinal outcome, where ICU and death
were classi�ed as separate categories (Additional �le 1: Fig. S5).

Course of rheumatic diseases during COVID-19
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Among the 156 patients with available data regarding disease activity, 23 patients (15%) experienced an
increase in disease activity during the course of COVID-19. Among these 7 had low disease activity and
16 were in remission before COVID-19. Disease activity did not change in the remaining 133 patients
(85%).

Discussion
This study showed that one third of IRD patients required oxygen support, 13% were treated in the ICU
and the overall mortality rate was 10% due to COVID-19. We found that glucocorticoid use, having chronic
kidney disease, pulmonary disease and obesity are associated with a worse outcome and the risk of a
worse outcome is decreased in patients without comorbidities and in patients treated with csDMARDs.
None of the IRD diagnoses by itself was associated with a worse outcome.

Since excessive in�ammatory response is known to be associated with severe COVID-19, it is of particular
interest to �nd out whether a speci�c IRD diagnosis in�uences COVID-19 outcome. Two studies with a
relatively small number of patients found no association between IRD diagnoses and a worse outcome
[11, 12] and two other studies showed a higher risk for severe COVID-19 among patients with diagnoses
other than in�ammatory arthritis such as connective tissue diseases, vasculitis and sarcoidosis [13, 14].
In our cohort, none of the relative risk estimates was su�ciently precise to make strong conclusions
about the associations between IRD diagnoses and a worse outcome. However, after adjusting by age,
sex and comorbidity status, the point estimates for FMF and BS indicated the highest relative risk
compared to the rest of the study population.

The GRA and Surveillance Epidemiology of Coronavirus Under Research Exclusion for In�ammatory
Bowel Disease registries were in agreement that glucocorticoids are the only drug that increases the risk
of severe disease [7, 15]. Different from the GRA registry which found an increased risk for severe disease
with only a dose of ≥ 10 mg prednisolone use, any dose of glucocorticoids was associated with a worse
outcome in our cohort. The odds ratio for a worse outcome was the highest with moderate to high dose
glucocorticoid use. Although glucocorticoids may have anti-in�ammatory properties that help to control
severe symptoms of hyperin�ammatory phase, they may enhance viral replication during the early
infection phase by impairing host-defence.

Epidemiologic surveys assessing the prevalence and severity of COVID-19 among patients treated with
bDMARDs and targeted synthetic DMARDs (tsDMARDs) did not show an increased risk attributable to
these agents [16–19]. The GRA registry showed that using bDMARDs or tsDMARDs is not associated
with hospitalization, moreover, patients treated with TNFis had a 60% decreased risk of hospitalization
[7]. Another �nding of our study was that patients on csDMARDs had a reduced risk of a worse outcome.
Interestingly, an observational multicenter study including 1641 IRD patients showed an increased
prevalence of COVID-19 among IRD patients not on csDMARDs and suggested a protective role of
csDMARDs [20]. But, this study did not elaborate on the severity of COVID-19 infection among patients
who used csDMARDs and those who did not. HQ has failed in randomized controlled and large-scale
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observational studies, and our results consistently showed no bene�cial effect of HQ on the outcome of
COVID-19 [21–24]. Colchicine, another promising drug due to its anti-in�ammatory properties [25], was
not associated with a reduced risk for severe COVID-19.

In line with previous studies [7, 11, 13], our IRD patients with comorbidities had an increased risk for a
severe outcome, similar to that observed in the general population [2]. The study size was not su�cient,
on the other hand, to analyze comorbidities of special interest for IRDs such as interstitial lung disease or
amyloidosis.

The most important limitation of our study is a possible bias towards the inclusion of more severe
patients since these were patients whose COVID-19 were known to their rheumatologists. This is re�ected
by a high mortality rate (16/165, 10%) and a relatively small proportion of patients that recovered on
outpatient management. Patients with mild disease who did not require hospitalization were possibly
less likely to be captured, therefore missing from this registry. On the other hand, our mortality rate among
hospitalized patients was lower than some of the other studies [26]. This may be associated with
differences between countries regarding hospitalization policies. In Turkey the TMoH advocates
hospitalization of all patients with comorbidities, which may have resulted in hospitalization of less
severe patients compared with other countries. Moreover, our patients were younger than most of the
other cohorts including IRD patients [7, 11, 12]. Our other limitation was that we did not have a non-IRD
comparator group in this registry. This limits our inference to within-group comparisons and identi�es
subgroups at relatively higher risk among patients with IRDs but cannot quantify their risk relative to the
general COVID-19 patient population. On the other hand, we were able to collect sizeable single-country
data with relatively homogenous IRD-treatment patterns and centrally-regulated, homogenous COVID-19
management guidelines which also includes patients with FMF and BS that are much rare outside Turkey.
This may facilitate identi�cation of disease or treatment-speci�c risks in comparison to more
heterogeneous multi-national registries. Using an ordinal outcome that re�ects a graded disease severity
including the need for inpatient supplemental oxygen, ICU admission and death is another strength of
this study. The most commonly used dichotomous outcome, hospitalization, includes not only an
element of true disease severity but also an element of provider-perceived risk, which may obscure or
distort true relationships between IRD characteristics and disease severity and may also explain some of
the discrepancies between our results and others.

Conclusions
In conclusion our study showed that having comorbidities and glucocorticoid use were signi�cantly
associated with a worse COVID-19 outcome in IRD patients. Treatment with bDMARDs does not seem to
affect COVID-19 outcome while csDMARDs may have a protective effect against the development of
severe disease.
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ACE
angiotensin-converting enzyme
ARBs
Angiotensin II receptor blockers
bDMARDs
Biologic disease-modifying antirheumatic drugs
BS
Behçet syndrome
COVID-19
Coronavirus disease 2019
COX-2
Cyclooxygenase
csDMARDs
Conventional synthetic disease-modifying antirheumatic drugs
CT
computed tomography
FMF
Familial Mediterranean fever
GRA
Global Rheumatology Alliance
HQ
Hydroxychloroquine
ICU
Intensive care unit
IRDs
In�ammatory rheumatic diseases RT-PCR:Reverse-transcription polymerase chain reaction
NSAIDs
non-steroidal anti-in�ammatory drugs,
QTc
Corrected QT
RA
Rheumatoid arthritis
SARS-CoV-2
Severe acute respiratory syndrome coronavirus 2
SpA
spondyloarthritis
TMoH
Turkish Ministry of Health
TNFis
Tumor necrosis factor inhibitors
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tsDMARDs
Targeted synthetic disease-modifying antirheumatic drugs
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