
Mil. Med. Sci. Lett. (Voj. Zdrav. Listy) 2021, 90, 1-9, On-line first

ISSN 0372-7025 (Print)

ISSN 2571-113X (Online)

DOI: 10.31482/mmsl.2021.038

ORIGINAL ARTICLE

COVID-19 AMONG A SAMPLE OF IRAQI PATIENTS

WITH RHEUMATIC DISEASES: A MULTICENTER STUDY

Faiq I. Gorial 1, Ali Abdulrahman Younis 2      , Ali Alkazzaz 3, Avin M. Arif Maroof 4, Taha Ahmad Qaradaghi
5, Chiman Hasan Mahmood 6, Mohammed H. ALosami 1, Dina Shakir Yasiry 7, Nabaa Ihsan Awadh 7, Marwa

Moayad Younis 8, Farah J. Mahdi 9, Saad Waheed Mihan 10, Nizar A. Jassim 1

1 Rheumatology Unit, Department of Medicine, College of Medicine, University of Baghdad, Baghdad, Iraq
2 Department of Medicine, College of Medicine, University of Mosul, Mosul, Iraq
3 Department of Medicine, University of Babylon, Babylon, Iraq
4 Faculty of Health technology at Cihan University. Rizgary Teaching Hospital, Erbil, Iraq
5 Rheumatology section, Sulaymaniyah Internal Medicine Teaching Hospital, Sulaymaniyah, Iraq
6 Rheumatology Department, Shahid Hemn Teaching Hospital of Medicine, Sulaymaniyah, Iraq
7 Rheumatology Unit, Baghdad Teaching Hospital, Baghdad, Iraq
8 Rheumatology Unit, Al-Yarmouk Teaching Hospital, Baghdad, Iraq
9 Postgraduate student, Rheumatology Unit, Baghdad Teaching Hospital, Baghdad, Iraq
10Basra Teaching Hospital, Basra, Iraq

Received 2nd September 2021.

Accepted 5th November 2021.

On-line 6th December 2021.

Since 1925

IN
 P

RE
SS

University of Mosul, College of Medicine, Al Majmoaa Street, Zip Code: 41002, Mosul, Iraq
ali.younis7622@yahoo.com
+9647717094101

Summary

Background: There are scarce data on disease characteristics and severity of coronavirus 2019

(COVID-19) among Iraqi patients with rheumatic diseases (RDs). In this study, we aimed to report

the disease characteristics and variables associated with COVID-19 outcome among patients with RDs.

Methods: Between October 2020 and April 2021, rheumatic diseases (RDs) patients with COVID-19 were

registered from different centres in Iraq. The patient's demographics, rheumatological history, COVID-19

symptoms, severity, and management, if any, their disease progress and outcome have been assessed. Binary

logistic regression analysis was performed to determine predictors of disease severity.

Results: 253 patients were included in the study, and most were females. The commonest rheumatic

disease was rheumatoid arthritis (RA), followed by systemic lupus erythematosus (SLE) and ankylosing

spondylitis (AS) (95, 52 and 20 patients respectively). It has been found that 50.6% of patients had mild

COVID-19, and 49.4% had moderate disease; 18% of patients required oxygen support, no patient was

treated in hospital, and there was no reported death. Patients with moderate COVID-19 had significantly

higher age than mild type (p= 0.022); with more BMI (p=0.03), more in the number of comorbidities

(p<0.001), more steroids users (p=0.012), higher steroid dose (P=0.034), had longer steroid duration,   longer

duration of conventional disease-modifying antirheumatic drugs (cDMARDs) (p=0.018), and biologic Disease-

modifying Antirheumatic Drug (bDMARDs) in months (p=0.025). Increasing body mass index (BMI),

duration of biological DMARDs use, and an increasing number of comorbidities were significant

independent factors that increase the risk of having more severe COVID-19, (p<0.05).
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Conclusion: COVID-19 infection rheumatic patients tend to have mild-moderate disease course; BMI,

duration of biological DMARDs use, and many comorbidities were significant independent factors that

increase the risk of having more severe COVID-19.

Key words: SARS-CoV-2; COVID-19; DMARDs; rheumatic diseases; rheumatoid arthritis

Introduction

“Coronavirus disease 2019 (COVID-19)”, caused by the “severe acute respiratory syndrome coronavirus 2”

(SARS-CoV-2), has a wide range of symptoms, ranging from subclinical infection with a benign outcome to multi-

organ failure and death (1). "COVID-19" can affect people of all ages and patient populations, but those who are

older and have co-morbidities are at a higher risk of developing the more severe disease (2).  Rheumatic diseases

(RDs) have been a source of concern for a variety of reasons. Immune dysregulation caused by RDs or the drugs

used to treat them may have an impact on innate immune responses, which are important in limiting viral replication

and developing an adaptive immune response (3). COVID-19 outcome may be influenced by medications used

to treat RDs. Antiviral effects were suggested for some anti-rheumatic drugs like hydroxychloroquine, and chloroquine,

and patients taking these medications were thought to be less likely to have severe COVID-19 outcomes due

to lower viral replication during the early phase (4).

Given the lack of data on COVID-19 in patients with "rheumatic diseases" in our region, we undertook

this investigation to assess general patterns and health outcomes of COVID-19 among such patients, as well as

determinants of COVID-19 seriousness.

Patients and Methods

This was a multi-centre observational cross-sectional descriptive study of patients with rheumatic disease in Iraq.

The study was conducted in keeping with the principles stated in the "Helsinki Declaration", and before the study,

written informed approval was taken from all participants. The study protocol was approved as a research plan

for the period 2020 - 2021 and was registered in the Department of Medicine, College of Medicine, the University

of Babylon with a number 38 and the date of 7/12/2020.

For enrollment, a rheumatologist-confirmed assessment of rheumatic disease and a COVID-19 assessment

using at least three of the independent parameters were necessary: "SARS-CoV-2 RNA" was detected using

"reverse-transcription polymerase chain reaction (RT-PCR)". (ii) the existence of antibodies against SARS-CoV-2,

or (iii) symptoms and "computed tomography (CT)" findings consistent with COVID-19. Patients having

a presumptive assessment based only on symptoms were excluded. The severity of COVID-19 was determined

using the WHO classification (5). COVID-19 infection was classified into mild, moderate or severe infection.

In mild infection, there are no signs or symptoms of pneumonia or hypoxia; moderate infection defined as presence

of clinical and radiological evidence of pneumonia with SpO2 ≥90% on room air, while severe infection is defined

by the presence of pneumonia and one of the following:   respiratory rate >30 breaths/min or SpO2 <90% on room

air (5). We included all patients who met our inclusion criteria in the study during the period between October 2020

and April 2021.

Data were collected using questionnaires including   the patients’ demographic data such as age, gender, “body

mass index” (BMI), smoking history, and comorbidities. In addition, rheumatic disease characteristics were

included, such as the type of rheumatic disease and its duration, steroid use (dosage and duration), and the usage

and duration of "disease-modifying anti-rheumatic medications (DMARDs)", including biological DMARDs,

at the time of diagnosis. We also gathered information about COVID-19, including clinical features, way of diagnosis,

history of exposure, previous COVID-19 infection, drugs used for COVID-19, need for "hospitalization, oxygen

therapy, continuous positive airway pressure (CPAP), or invasive ventilation, and outcome".



Statistical analysis

Data were presented as "median (interquartile range) for non-normally distributed continuous variables",

and number (percentages) for "categorical variables. Mann-Whitney test" was utilized to distinguish the differences

between continuous variables and Chi-square test for categorical variables. Correlation between patients’

demographics, rheumatic disease duration, medications used, and comorbidities with COVID-19 severity was measured

using Spearman correlation. Binary logistic regression analysis was done to predict the severity of COVID 19

in rheumatic diseases. P value less than 0.05 was considered statistically significant.  "All statistics were performed

using SPSS 26 (IBM Corp, USA, 2019) and Microsoft excels 2019".

Results

A total of 253 patients with rheumatic disease infected with COVID-19 were involved in the study. Of those 187

were female and 66 were male. The median (interquartile range) age of patients was 45 (35-55) years. The median

(IQR) of BMI was 27(24-30) kg/m2. Fifty patients were smokers, 210 had a previous history of exposure, and six

patients were previously infected with COVID19. The median (IQR) duration of rheumatic diseases was 4 (3-6)

years; Steroid users were 182 patients with a median (IQR) dose of 5 (5-10) mg/ day with a median duration

of steroids use of 9 (5-24) months. Most of the patients (120) were taking cDMARDS with a median (IQR) duration

of 2 (1-4) years. In addition, 101 patients were taking biological DMARDs with a median duration of 6 (6-18)

months. Most of the patients had more than one comorbidity, as shown in table 1.

IN
 P

RE
SS

Gorial et al.: COVID-19 patients with rheumatic diseases

Table 1. Covid-19 patient basic features based on severity in patients with rheumatic illnesses (n=253).

Variables Total Mild Moderate p

Age in years, Median (IQR) 45 (3555) 35( 3055) 45( 3555) 0.022

Gender, n(%)
Male 66(100%) 36 (54.5%) 30 (45.5%)

0.455
Female 187 (100%) 92(49.2%) 95 (50.8%)

BMI kg/m2, Median (IQR) 27( 2430) 26.28(2329) 27(2430) 0.03

Smoking Hx positive, n(%) 50(100%) 28 (56.0%) 22 (44%) 0.432

Number of comorbidities, n(%)

0 124(100%) 81(65.3%) 43(34.7%)

<0.001

1 77(100%) 38(49.4%) 39(50.6%)

2 38(100%) 6(15.8%) 32(84.2%)

3 11(100%) 3(27.3%) 8(72.7%)

4 3(100%) 0(0.0%) 3(100%)

Hx of exposure positive, n(%) 210 (100%) 107(51.0%) 103(49.0%) 0.868

Previous infection positive, n(%) 6(100%) 3(50%) 3(50%) 1.000

Duration of rheumatic disease yrs, Median (IQR) 4 (36) 4(26) 4( 36) 0.05

Steroid users, n(%) 182 (100%) 83 (45.6%) 99 (54.4%) 0.012

Steroid dose mg, Median (IQR) 5(510) 5(55) 5(515) 0.034

Duration of steroids in months, Median (IQR) 9 (524) 6 (518) 12 (624) 0.001

Number of cDMARds, n(%)

0 33(100%) 19(57.6%) 14(42.4%)

0.614
1 142(100%) 70(49.3%) 72(50.7%)

2 74(100%) 38(51.4%) 36(48.6%)

3 4(100%) 1(25.0%) 3(75.0%)

Durations of cDMARDs in years, Median (IQR) 2 (14) 2 (13) 2.5 (24) 0.018

Biologic users, n(%) 101(100%) 44(43.6%) 57(56.4%) 0.074

Duration of biologics in months, Median (IQR) 6 (618) 6 (612) 6 (624) 0.025
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Patients with moderate COVID-19 had significantly  higher age than mild type [45 (35-55) vs. 35(30-55),

p= 0.022) years; with more BMI (27(24-30)vs. 26.28(23-29), p=0.03], more in number of comorbidities (p<0.001),

more steroids users (99 (54.4%)vs. 83 (45.6%), p=0.012], higher steroid dose (0.034), with longer steroid duration

(12 (6-24)vs 6 (5-18), had longer duration of cDMARDs (2.5 (2-4) vs 2 (1-3),p=0.018), longer duration

of bDMARDs in months(p=0.025).

Most of the patients had rheumatoid arthritis (RA) (95 patient), second in frequency had systemic lupus

erythematosus (SLE) (52 patients), and third in frequency had ankylosing spondylitis (AS) (20 patients). Other

rheumatic diseases are shown in Figure 1.

Figure 1. Distribution of COVID -19 patients among rheumatic diseases. OA= osteoarthritis; SSc= systemic sclerosis;

RA= rheumatoid arthritis, JIA= juvenile idiopathic arthritis; SLE= systemic lupus erythematosus; AS= ankylosing spondylitis
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The most common manifestation of COVID-19 in rheumatic diseases was fever 241, (96%), the second was

Cough 229 (91.2%), then myalgia and arthralgia (75%), loss of taste  155 (61.8%), and next SOB 120 (50.2%),

then other manifestations as in figure 2.

Figure 2. Symptoms of COVID-19 in rheumatic diseases.
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There was significant positive correlation between age(r=0.144, p=0.022), BMI(r=0.137, p=0.029), duration

of rheumatic diseases(r=0.125, p=0.049), dose of steroids used(r=0.127, p=0.044), duration of cDMARds

used(r=0.151,p=0.017), duration of bDMARDs (r=0.142,p=0.025), and number of comorbidities (r=0.345,

p<0.0001) with COVID-19 severity (Table 2).

On Using binary logistic regression analysis to control confounders and to predict severity of COVID-19,

we found that increasing BMI, duration of biological DMARDs use, and the increasing number of comorbidities

were significant independent factors that increase the risk of having more severe COVID-19 (p<0.05, Table 3).
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Table 2. Correlation between patients’ demographics, rheumatic diseases duration, medications used, and comorbidities

with COVID-19 severity.

Variable Covid19 severity
Spearman ρ P value

Age 0.144 0.022

BMI 0.137 0.029

Duration of rheumatic disease 0.125 0.049

The dose of steroid used 0.127 0.044

Duration of steroids 0.201 0.001

Duration of cDMARDs used 0.151 0.017

Duration of bDMARDs used 0.142 0.025

Number of comorbidities 0.345 <0.0001

Table 3. Binary logistic analysis to predict severity of COVID 19 in rheumatic diseases.

Predictor p Odds ratio
95%CI
Lower Upper

Age of the patient 0.733 1.0039 0.98187 1.026

BMI 0.033 1.0762 1.00587 1.151

Duration of diease rheumatic condition 0.780 0.9812 0.85842 1.121

Duration of steroid months 0.516 0.9931 0.97267 1.014

Duration of cDMARD years 0.472 1.0780 0.87845 1.323

Duration of biologics use mth 0.004 1.0394 1.01264 1.067

Steroid use :

Yes  – No 0.244 1.5214 0.75116 3.081

Comorbidity N.

1 compared to 0 0.076 1.7617 0.94150 3.296

≥2 compared to 0 < .001 8.0546 3.28566 19.745

The dose of steroid used 0.141 1.0277 0.99101 1.066

P of the model <0001; Accuracy of the prediction = 0.70.

BMI - body mass index; cDMARDs - conventional disease-modifying anti-rheumatic drugs

Discussion

To the best of our knowledge, the current study is the first in Iraq that reports the baseline characteristics

of rheumatic diseases patients who were infected with “SARS-CoV-2. The median age of moderately-ill cases was

statistically higher compared with mild disease, and there was a suggestive reciprocity between age and disease

severity. Our discovery was consistent with multiple previously reported studies (6-8).



Female gender was more prevalent (73.9%) as per overall cases, however, this finding is reciprocal

to the proportional higher prevalence of rheumatic disease cases in female compared to male. Nonetheless, there was

apparently no statistical correlation between gender and disease severity. Our findings were consistent with those

reported in earlier studies from various geographical locations (9,10). According to the COVID-19 "Global

Rheumatology Alliance physician-reported registry (GRA)", there was no indicative variation in the degree

of hospitalization rates regarding male-to-female ratio (11).

In the current study RA was the most common rheumatic disease, followed by SLE and ankylosing spondylitis.

A systematic review and meta-analysis done by Xu showed that the utmost prevailing rheumatic disease was RA

(33.7%), superseded by Spondyloarthritis (22.0%) and SLE (14.3 %) (12). In their cohort study, Esatoglu et al.,
(2021) found that RA is the most common "rheumatic disease" (36 %), followed by Spondyloarthritis (25%)

and Connective tissue disease (18%) (13).

Among the "COVID-19 symptoms, fever, cough, myalgia, and arthralgia were the most commonly reported

symptoms by our patients" (96%, 91.2%, 75%, and 75%, respectively). In the study conducted by Alzahrani et al.,
(2021), "fever, myalgia, and cough" were the utmost prevailing divulged symptoms (78.7%, 78.7%, and 74.5 percent,

respectively) (8). A report from the German registry showed that the utmost prevailing divulged symptoms

of COVID-19 included cough (69%), fever (59%), and fatigue (42%) (9). This finding is in accordance with another

Unicenter Iraqi study conducted by Darweesh et al., 2021, which confirmed that most cases are mild upon

admission (14).

In the current study, 50.6% of patients had mild COVID-19, and 49.4% had the moderate disease; 18%

of patients required oxygen support, no patient was treated in hospital, and there was no reported death. A further

Unicenter Iraqi research by Darweesh et al., 2021 revealed similar symptoms (14). A systematic review of studies

conducted by Sood et al., (2021) Evaluating the result of COVID-19 infection in the treatment and biologics

of rheumatic patients revealed that Most patients had a benign clinical course, with low case fatality (15). According

to this study, patients with moderate disease tended to be more steroid users, with higher doses and longer duration

of steroid usage compared with a mild one.

Data from COVID-19 GRA physician-reported registry showed that glucocorticoids increase the risk

of severe disease. Unlike GRA, where only a prednisolone dose of 10 mg or higher was delineated to be conjoin

with an exaggeration of plunge for severe illness, any glucocorticoid dose was associated with a poorer outcome

in a Turkish cohort study (11, 13). Glucocorticoids could have an anti-inflammatory impact to reduce the serious

symptoms of the hyper-inflammatory phase; nevertheless, they may augment viral proliferation in the disease in its

early stage by weakening innate immune (13).

Our findings afford that DMARDs (both conventional and biologic) use was not associated with   COVID-19

severity, which is similar to the results of other studies.  Estimation of preponderance and magnitute of COVID-19

by epidemiologic surveys betwixt patients handeled with bDMARDs and targeted synthetic DMARDs (tsDMARDs)

did not reveal an increased risk owed to these agents (16-19). The GRA registry has shown that the use of bDMARDs

or tsDMARDs is not related to hospitalization or death. In fact, a patient treated with TNF-α inhibitors had a 60%

lower risk of hospitalization (11).  A study conducted by Esatoglu et al., (2021), showed a reduced risk of worse

outcomes in RD patients using csDMARD. It is interesting to note the increase in the prevalence of COVID-19

in inflammatory RD patients not using csDMARD in observational, multi-centre studies including 1641

inflammatory RD patients, which suggest that csDMARDs may have a protective effect against COVID-19 (20).

Our study showed that the duration of biological DMARDs use was a significant independent factor that fortifies

the fortuity of having more sunder COVID-19. We have no clear explanation for that; however, it may be possible

that the longer duration of biological DMARDs usage, the greater chance to have more profound immunosuppression,

and subsequently higher risk of infection.

In line with previous studies, there was a significant positive correlation between numbers of comorbidities

and COVID-19 severity and has been found as significant independent factors that increase the risk of having more

severe COVID-19 (11, 21, 22).
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Our study revealed that patients with moderate COVID-19 had significantly greater BMI compared with mild

disease, and the association remains significant after adjusting for other confounders. The findings in this study

are comparable to those of previous reports, which showed that people who are overweight or obese have a plunger

fortuity of more sunder COVID-19–related illness (23,24). Obesity is a well-known contributing factor for serious

COVID-19 infection. It is thought to be linked to chronic inflammation that changes immunological, thrombogens

and obesity-induced lung function (25, 26).

Disease duration is generally considered a risk factor for infections (27). However, disease duration may be

confounded with other factors, like age, disease activity, and the presence of comorbidities, and this may explain

the significant positive correlation between disease duration and COVID-19 severity in our study; however, it was

not found to be a significant independent factor for having more severe COVID-19.

In the current study, there was no association between specific rheumatic disease diagnosis and COVID-19

severity. Three studies  found no association between RD diagnoses and a poorer outcome (10, 13, 21), and two

other studies reported a higher risk of severe COVID-19 in patients with conditions other than inflammatory arthritis

such as vasculitis, connective tissue diseases,   and sarcoidosis (22,28).

The main strength of our study is   that it is the first to report COVID-19 infection among patients with rheumatic

diseases in Iraq. All findings have been detailed by a rheumatologist from several centers in Iraq, which exhort

that our discoveries are more global than one-center or local research. The most important limitation of our study

is a possible bias towards the inclusion of patients with a more benign course, attending outpatient or private

rheumatology clinics. This is evidenced in our cohort's lack of death or hospital admission. We should acknowledge

that the majority of patients with COVID-19 preferred to be treated at home, even those with more severe disease

courses. Rheumatologists may not be aware of the death of patients that happened at home or in other hospitals. Since

the study criteria for the inclusion of people with rheumatic illnesses and COVID-19 were limited, this prevented

comparisons between those without rheumatic disease and those without COVID-19 rheumatic disease. This limits

our insight into group comparisons and exposes sub-groups that are more at plunge betwixt patients with RD,

however they cannot estimate their plunge compared to the broad patient population of COVID-19.

Conclusion

COVID-19 infection betwixt patients with rheumatic diseases tend to have mild-moderate disease course; BMI,

duration of biological DMARDs use, and the number of comorbidities were significant independent factors that

increase the risk of having more severe COVID-19.

Author contributions

All authors have equally contributed to the study; see details below.

F.I.G; A.A.Y; S.W.M; and N.A.J. designed this study, collected data and wrote this manuscript

A.A. and F.J.M. corrected the final text of the manuscript.

A.MA.M. and M.M.Y. participated in data collection and manuscript writing.

T.A.Q. participated in the retrieval of clinical data.

C.H.M. and N.I.A. dealt with statistical analysis.

M.H.A. and D.S.Y.  managed the entire project and the final data processing.

All authors examined and approved the final version of the paper.

Adherence to Ethical Standards

The authors declare that the study is registered and conducted in adherence to ethical standards.

Declaration of interest

No conflict of interest is declared by authors.

IN
 P

RE
SS

Gorial et al.: COVID-19 patients with rheumatic diseases



References

1. Huang C, Wang Y, Li X, et al. Clinical features of patients infected with 2019 novel coronavirus in Wuhan,

China. https://doi.org/10.1016/S0140-6736(20)30183-5

2. Jain V, Yuan JM. Predictive symptoms and comorbidities for severe COVID-19 and intensive care unit

admission: a systematic review and meta-analysis. Int J Public Health. 2020;65:533-46.

https://doi.org/10.1007/s00038-020-01390-7(0123456789().,-volV)(0123456789,-().volV)

3. Kastritis E, Kitas GD, Vassilopoulos D, et al. Systemic autoimmune diseases, anti-rheumatic therapies, COVID-19

infection risk and patient outcomes. Rheumatol Int. 2020;40:1353-60. https://doi.org/10.1007/s00296-020-

04629-x

4. Sarzi-Puttini P, Giorgi V, Sirotti S, et al. COVID-19, cytokines and immunosuppression: what can we learn

from severe acute respiratory syndrome? Clin Exp Rheumatol. 2020;38:337-42.

5. World Health Organization. Clinical Management of COVID-19: Interim Guidance. World Health Organization;

2020:13–15.

6. Strangfeld A, Schäfer M, Gianfrancesco MA, et al. Factors associated with COVID-19-related death in people

with rheumatic diseases: results from the COVID-19 Global Rheumatology Alliance physician-reported registry.

Ann Rheum Dis. 2021; 80(7):930-942. doi:10.1136/annrheumdis-2020-219498

7. AI2R /SFR/SNFMI/SOFREMIP/CRI/IMIDIATE consortium and contributors. Severity of COVID-19

and survival in patients with rheumatic and inflammatory diseases: data from the French RMD COVID-19

cohort of 694 patients [published online ahead of print, 2020 Dec 2]. Ann Rheum Dis. 2020; 80(4):527-538.

8. Alzahrani ZA, Alghamdi KA, Almaqati AS. Clinical characteristics and outcome of COVID-19 in patients

with rheumatic diseases. Rheumatol Int. 2021; 41(6):1097-1103. https://doi.org/10.1007/s00296-021-04857-9

9. Hasseli R, Mueller-Ladner U, Schmeiser T, et al. National registry for patients with inflammatory rheumatic

diseases (IRD) infected with SARS-CoV-2 in Germany (ReCoVery): a valuable mean to gain rapid and reliable

knowledge of the clinical course of SARS-CoV-2 infections in patients with IRD. RMD Open. 2020;

6(2):e001332. doi:10.1136/rmdopen-2020-001332

10. Montero F, Martínez-Barrio J, Serrano-Benavente B, et al. Coronavirus disease 2019 (COVID-19) in autoimmune

and inflammatory conditions: clinical characteristics of poor outcomes. Rheumatol Int. 2020;40(10):1593-1598.

https://doi.org/10.1007/s00296-020-04676-4

11. Gianfrancesco M, Hyrich KL, Al-Adely S, et al. Characteristics associated with hospitalisation for COVID-19

in people with rheumatic disease: data from the COVID-19 Global Rheumatology Alliance physician-reported

registry. Ann Rheum Dis. 2020;79(7):859-866. http://dx.doi.org/10.1136/annrheumdis-2020-217871

12. Xu C, Yi Z, Cai R, et al. Clinical outcomes of COVID-19 in patients with rheumatic diseases: A systematic review

and meta-analysis of global data. Autoimmun Rev. 2021;20(4):102778. doi:10.1016/j.autrev.2021.102778.

13. Esatoglu SN, Tascilar K, Babaoğlu H, et al. COVID-19 Among Patients with Inflammatory Rheumatic Diseases.

Front Immunol. 2021;12:651715. Published 2021 Apr 16. doi:10.3389/fimmu.2021.651715.

14. Darweesh O, Abdulrazzaq GM, Al-Zidan RN, et al. Evaluation of the Pharmacologic Treatment of COVID-19

Pandemic in Iraq. Current Pharmacology Reports. 2021 Aug 5:1-8.

15. Sood A, Galestanian A, Murthy V, et al. COVID-19 Infection Among Patients with Rheumatic Disease

on Biologic & Targeted Therapies: A Systematic Review [abstract]. Arthritis Rheumatol. 2020; 72 (suppl 10).

16. Quartuccio L, Valent F, Pasut E, et al. Prevalence of COVID-19 among patients with chronic inflammatory

rheumatic diseases treated with biologic agents or small molecules: A population-based study in the first two

months of COVID-19 outbreak in Italy. Joint bone spine. 2020; 87:439-43. doi: 10.1016/j.jbspin.2020.05.003.

17. Salvarani C, Bajocchi G, Mancuso P, et al. Susceptibility and severity of COVID-19 in patients treated

with bDMARDS and tsDMARDs: a population-based study. Ann Rheum Dis. 2020;79:986-8.

doi: 10.1136/annrheumdis-2020-217903

18. Favalli EG, Monti S, Ingegnoli F, et al. Incidence of COVID-19 in patients with rheumatic diseases treated

with targeted immunosuppressive drugs: what can we learn from observational data? Arthritis Rheumatol. 2020;

doi: 10.1002/art.41388.

19. Michelena X, Borrell H, Lopez-Corbeto M, et al. Incidence of COVID-19 in a cohort of adult and paediatric

patients with rheumatic diseases treated with targeted biologic and synthetic disease-modifying anti-rheumatic

drugs. Semin Arthritis Rheum. 2020;50:564-70. doi: 10.1016/j.semarthrit.2020.05.001.

20. Ferri C, Giuggioli D, Raimondo V, et al. COVID-19 and rheumatic autoimmune systemic diseases: report

of a large Italian patients series. Clin Rheumatol. 2020; doi: 10.1007/s10067-020-05334-7.

IN
 P

RE
SS

Gorial et al.: COVID-19 patients with rheumatic diseases



21. Fredi M, Cavazzana I, Moschetti L, et al. Brescia Rheumatology COVID-19 Study Group. COVID-19 in patients

with rheumatic diseases in northern Italy: a single-centre observational and case-control study. Lancet Rheumatol.

2020;2:e549-e56. doi: 10.1016/S2665-9913(20)30169-7.

22. Pablos JL, Galindo M, Carmona L, et al. Clinical outcomes of hospitalised patients with COVID-19 and chronic

inflammatory and autoimmune rheumatic diseases: a multicentric matched cohort study. Ann Rheum Dis. 2020;

doi: 10.1136/annrheumdis-2020-218296.

23. Tartof SY, Qian L, Hong V, et al. Obesity and Mortality Among Patients Diagnosed With COVID-19: Results

from an Integrated Health Care Organization. Ann Intern Med. 2020;173(10):773-781. doi:10.7326/M20-3742

24. Anderson MR, Geleris J, Anderson DR, et al. Body Mass Index and Risk for Intubation or Death in SARS-

CoV-2 Infection: A Retrospective Cohort Study. Ann Intern Med. 2020;173(10):782-790. doi:10.7326/M20-3214

25. Popkin BM, Du S, Green WD, et al. Individuals with obesity and COVID-19: A global perspective

on the epidemiology and biological relationships. Obes Rev. 2020;21(11):e13128. doi:10.1111/obr.13128

26. Dixon AE, Peters U. The effect of obesity on lung function. Expert Rev Respir Med. 2018;12(9):755-767.

https://doi.org/10.1080/17476348.2018.1506331

27. Germano V, Cattaruzza MS, Osborn J, et al. Infection risk in rheumatoid arthritis and spondyloarthropathy

patients under treatment with DMARDs, corticosteroids and TNF-α antagonists. J Transl Med. 2014;12:77.

https://doi.org/10.1186/1479-5876-12-77

28. Freites Nunez DD, Leon L, Mucientes A, et al. Risk factors for hospital admissions related to COVID-19

in patients with autoimmune inflammatory rheumatic diseases. Ann Rheum Dis. 2020; doi: 10.1136/annrheumdis-

2020-217984.

IN
 P

RE
SS

Gorial et al.: COVID-19 patients with rheumatic diseases


