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Abstract

Objective: The coronavirus disease 2019 pandemic has been resulting in increased hospital occu-
pancy rates. Rheumatic patients cannot still reach to hospitals, or they hesitate about going to a hos-
pital even they are able to reach. We aimed to show the effect of the first wave of coronavirus disease 
2019 pandemic on the treatment of biological disease-modifying anti-rheumatic drugs in patients 
with rheumatoid arthritis or spondyloarthritis.
Methods: Patients were divided into three groups as follows: pre-pandemic (Pre-p: starting on biologi-
cal disease-modifying anti-rheumatic drug therapy for the first time within 6 months before March 
11, 2020); post-pandemic A (Post-p A: starting on biological disease-modifying anti-rheumatic drug 
therapy for the first time within the first 6 months after March 11, 2020); post-pandemic B (Post-p B: 
starting on biological disease-modifying anti-rheumatic drug therapy for the first time within the 
second 6 months).
Results: The number of rheumatoid arthritis patients in the Post-p A and B groups decreased by 51% 
and 48%, respectively, as compared to the Pre-p group similar rates of reduction were also determined 
in the number of spondyloarthritis patients. The rates of tofacitinib and abatacept use increased in 
rheumatoid arthritis patients in Post-p period. 
Conclusion: The number of rheumatoid arthritis and spondyloarthritis patients starting on biological 
disease-modifying anti-rheumatic drugs for the first time decreased during the first year of the coro-
navirus disease 2019 pandemic.
Keywords: Biological disease-modifying anti-rheumatic drug, coronavirus disease 2019, rheumatoid 
arthritis, spondyloarthritis

Introduction
Coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) has spread across the world since December 2019. This shocking pandemic, which is the first in 
many aspects, has posed important problems to the health systems of countries. In some countries, hospi-
tals were overloaded by patients with COVID-19 and they even could not provide services to other patients 
and/or emergency patients. A period of time has emerged, during which access to healthcare services has 
become anxious, difficult, and sometimes impossible for rheumatic patients, as also for other patients.1

During this first wave of the pandemic, treatment algorithms in almost all fields of medicine were reviewed. 
However, data about the potential risk of anti-rheumatic therapies for COVID-19 were inadequate when 
initially emergency patients and then other rheumatic patients were able to reach healthcare services dur-
ing the normalization period that has begun with the decline of the first wave. Although national and 
international advisory statements have tried to fill this gap as much as possible, it has been inevitable 
for rheumatologists to make hesitant and changeable decisions in treatment choice.2 After the first-wave 
crisis, favorable data on rheumatic diseases and anti-rheumatic treatments including biological disease-
modifying anti-rheumatic drug (bDMARD) began to be obtained.3 The present study aimed to show the 
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effect of the first wave of COVID-19 pandemic 
on choosing bDMARDs for the treatment of 
rheumatoid arthritis (RA) and spondyloarthritis 
(SpA) in real-life setting.

Methods

TReasure Database and Selection of the 
Research Groups
Data of the study were retrieved from the 
TReasure registry, in which data of RA and SpA 
patients starting on bDMARD therapy were 
recorded.4 These patients were evaluated in 
three groups: (1) post-pandemic group con-
sisted of patients starting on bDMARD therapy 
for the first time within the first 6 months (Post-p 
A) and (2) within the second 6 months (Post-p 
B) after March 11, 2020, when the first case 
of COVID-19 was confirmed in Turkey and (3) 
the pre-pandemic group consisted of patients 
starting on bDMARD therapy for the first time 
within 6 months (Pre-p) before March 11, 2020. 
Although tofacitinib is not a bDMARD, patients 
using this medicine were also included in the 
study as tofacitinib is a second-line treatment 
option for RA like bDMARDs, and it has a similar 
risk profile with bDMARDs.5

The ethics committee approval for using 
the TReasure database was obtained from 
Hacettepe University (KA-17/058) in May 
2017 and from the Republic of Turkey Ministry 
of Health (93189304 – 14.03.01) in October 
2017. Written informed consents of all partici-
pants were obtained.

Clinical Characteristics of the Patients
Patients with RA were diagnosed accord-
ing to the 2010 European League against 
Rheumatology (EULAR)/American College of 
Rheumatology (ACR) criteria.6 The modified 
New York criteria and 2009 EULAR criteria for 
axial and peripheral SpA were used in the diag-
nosis of SpA patients.7-9

Data of the patients regarding age, sex, dis-
ease duration, disease activity, and func-
tional status before starting bDMARD were 
recorded. In the RA patients, disease activity 
was evaluated through the Disease Activity 
Score 28 using erythrocyte sedimentation 
rate (DAS28-ESR), the DAS28 using C-reactive 
protein (DAS28-CRP), the Simplified Disease 
Activity Index (SDAI), the Clinical Disease 
Activity Index (CDAI), Health Assessment 
Questionnaire (HAQ), and Visual Analogue 
Scale (VAS) for pain, fatigue, patient global, 
and physician global assessments.10 In the 
SpA patients, the Bath Ankylosing Spondylitis 
Disease Activity Index (BASDAI), the Bath 

Ankylosing Spondylitis Functional Index 
(BASFI), and the Ankylosing Spondylitis Disease 
Activity Score (ASDAS) were used to evaluate 
disease activity and functionality.11-13

Statistical Analysis
All statistical analyses were conducted using the 
PASW Statistics for Windows, Version 18.0 (SPSS 
Inc., Chicago, Ill, USA). Descriptive statistics were 
generated; categorical variables were expressed 
as numbers and percentages, and numerical 
variables were expressed as median (minimum–
maximum). The Chi-square, Fisher’s exact, and 
Mann-Whitney U tests were used to compare 
variables between the study groups. A P value of 
.05 was considered statistically significant.

Results
The total (RA and SpA) Post-p A comprised 224 
patients (132 females), the Post-p B comprised 
286 patients (183 females), and the Pre-p com-
prised 507 patients (329 females). The number 
of patients in the Post-p A and Post-p B were 
observed to be decreased by 66% and 44% 
as compared to the number of patients in 
the Pre-p, respectively. The distribution of the 
RA and SpA patients according to the study 
groups is demonstrated in Figure 1.

Patients with RA
The rates of reduction in the number of RA 
patients in the Post-p A and B were 51% and 
48% as compared to the number of patients 
in the Pre-p, respectively. Comparison of the 
Pre-p group with Post-p A group individually 
revealed no significant differences in terms of 
age, disease duration, acute phase indicators, 
and disease activity scores except VAS pain 
(Table 1). The VAS pain score was significantly 
higher in the Post-p A group as compared to 
the Pre-p group (P = .02). The ESR, CRP, num-
ber of tender joints, DAS28-ESR, DAS28-CRP, 
and the CDAI scores were found significantly 
higher in the Post-p B group that those in the 
Post-p A group (P = .02, P = .026, P = .013, P = 
.025, P = .035, and P =.025, respectively). 

The distribution of bDMARDs in RA patients 
is shown in Table 2. Compared with the 
Pre-p group, the rates of choosing abatacept 
was significantly higher in the Post-p group 
(P = .022). Although the choice of tofacitinib 
did not reach a significant difference between 
the Pre-p and Post-p A groups, it was seen that 
it was statistically significantly more preferred 
in the Post-p B group (P = .017)

Patients with SpA
The number of SpA patients in the Post-p A 
and Post-B groups decreased by 58% and 41% 

Main Points
• It is estimated that a significant propor-

tion of patients with the chronic rheu-
matic disease cannot access effective 
treatment in the COVID-19 pandemic.

• The use of bDMARDs was substan-
tially decreased during the first year of 
the COVID-19 pandemic. The potential 
reflection of this situation in the coming 
years will be to encounter poor clinical 
outcomes.

• Drug choice among bDMARDs did not 
change significantly as compared to the 
before the pandemic. 

• For effective treatments, there is a need 
for patients to be encouraged as well as 
for obtaining more safety data.
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as compared to the Pre-p group, respectively. 
There were no statistically significant dif-
ferences between the Post-p A and Pre-p in 
terms of acute-phase indicators and ASDAS 
scores (Table 3). In the Post-p A, the patients 
were younger, HLA-B27 positivity, the ratio of 
the male patients and enthesitis were higher 
as compared to the Pre-p B (P = .024, P = .020, 

P = .013, and P = 0.003, respectively). The 
BASFI score of the SpA patients in the Post-p 
B group was significantly higher than those in 
the Post-p A group (P = .006). The other sig-
nificant difference between the Post-p B and 
Post-p A groups was obtained in the rate of 
IBD, which was higher in the Post-p A group 
(P = .038). 

The distribution of bDMARD choice was not 
significantly different between the Pre-p and 
Post-p groups (Table 4). 

Discussion
In Turkey, the first case of COVID-19 was con-
firmed on March 11, 2020. As of that time, the 
number of patients has gradually increased 
and the government has implemented pre-
cautions in a gradual manner.14 On April 11, 
2020, when the daily number of cases with 
highest of 5138 cases, many hospitals across 
the country failed to provide polyclinic services 
except for emergency patients. Fortunately, 
the peak of the pandemic was obtained in a 
relatively short time and the restrictions have 
started to be removed as of June 2020. In 
this study, the 6-month period when the first 
shock of the pandemic was experienced, the 
second 6-month period which was stabilized, 
and the 6-month period before the pandemic 
were compared. Accordingly, the number of 
patients starting on bDMARDs decreased by 
44-66% during the pandemic periods as com-
pared to the pre-pandemic period. One of 
the reasons for this decrement was certainly 
the failure of patients to reach rheumatology 
polyclinics because of pandemic restrictions, 
concerns about having COVID-19, and hos-
pitals’ occupancy rates. According to the sur-
vey carried out by Antony  et  al.15 rheumatic 

Figure 1. Distribution of the RA and SpA patients according to the time of starting on a bDMARD. 
RA, rheumatoid arthritis; SpA, spondyloarthritis; bDMARD, biological disease-modifying anti-
rheumatic drug.

Table 1. Demographic and clinical characteristics of the rheumatoid arthritis patients according to the time of starting on a bDMARD

Characteristics Pre-p, n = 184 Post-p A, n = 89 Post-p B, n = 95 P, Post-p A/Post-p B P, Post-p A/Pre-p

Female 154 (84) 76 (85) 81 (84) .913 .265

Age, years 55 (22-84) 52 (19-75) 51 (19-77) .550 .036

Disease duration, months 100 (12-539) 86 (8-612) 82 (3-466) .922 .258

ESR, mm/h 27.5 (2-114) 25 (2-85) 37 (2-115) .020 .456

CRP, mg/L 11 (0.4-173) 11.5 (0.5-208) 19.8 (0.2-180) .026 .835

VAS patient global 78 (20-100) 80 (0-100) 80 (0-100) .267 .338

VAS pain 75 (0-100) 80 (0-100) 80 (10-100) .961 .020

VAS fatigue 70 (0-100) 78 (0-100) 80 (0-100) .150 .762

HAQ 0.9 (0-2.9) 0.8 (0-2.9) 1.0 (0-2.7) .215 .935

Swelling joints, n 2 (0-24) 2 (0-26) 4 (0-30) .013 .911

Tender joints, n 5 (0-24) 6 (1-28) 6 (0-33) .740 .203

DAS28-ESR 4.6 (1.5-8.7) 4.7 (1.7-7.9) 5.2 (2.2-8.9) .025 .398

DAS28-CRP 4.1 (0.9-8.9) 4.2 (1.6-7.9) 4.7 (1.4-8.7) .035 .250

CDAI 21 (3-66) 21 (4-70) 25 (6-78.5) .088 .501

SDAI 34 (6-228) 38 (11-195) 53 (12-221) .025 .352

Data are presented as number (%) and median (minimum–maximum), where appropriate.
Pre-p, pre-pandemic (within 6 months after March 11, 2020); Post-p A, post-pandemic A (within the first 6 months after March 11, 2020); Post-p B, post-pandemic B (within the second 6 months after 
March 11, 2020); ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; VAS, visual analog scale; HAQ, health assessment questionnaire; DAS28-ESR, disease activity score 28 using erythrocyte 
sedimentation rate; DAS28-CRP, disease activity score 28 using C-reactive protein; CDAI, clinical disease activity index; SDAI, simplified disease activity index.
bDMARD, biological disease-modifying anti-rheumatic drug.



Eur J Rheumatol 2022;9(4):206-211 Kanıtez et al. The COVID-19 effects on starting bDMARDs 

209

patients considered themselves at risk for 
COVID-19 due to both their illnesses and the 
medications they were receiving, and they 
were worried about going to a hospital. The 
effect of pandemic on rheumatology practice, 
in which early and effective treatment provides 
a substantial advantage, will no doubt be quite 
unfavorable.

The COVID-19-related fatality rate is high in 
elderly and in people with comorbid condi-
tions such as hypertension, cardiovascular 
diseases, diabetes, and cancer.16 Data obtained 
from transplant patients have revealed 
that long-term use of immunosuppressant 
drugs is another factor increasing the fatal-
ity rate.17 DMARDs are immunosuppressive 

and immunomodulatory agents and are 
classified as either conventional DMARDs 
or biologic DMARDs. However, it has been 
reported that severe infections, tuberculosis, 
and herpes zoster infections are more com-
mon among RA and SpA patients receiv-
ing bDMARDs.18 On the other hand, it is also 
known that RA patients with active disease 

Table 2. Drug choices in the rheumatoid arthritis patients according to the time of starting on a bDMARD

Pre-p, n (%) Post-p A, n (%) Post-p B, n (%) P, Post-p A vs. Post-p B P, Post-p A vs. Pre-p

Abatacept 1 (0.5) 4 (4.5) 2 (2.1) .362 .022

Adalimumab 45 (24.5) 27 (30.3) 21 (22.1) .204 .301

Etanercept 15 (8.2) 4 (4.5) 12 (12.6) .06 .266

Golimumab 2 (1.1) 3 (3.4) 1 (1.1) .281 .187

Infliximab 2 (1.1) 1 (1.1) 1 (1.1) .963 .978

Rituximab 28 (15.2) 7 (7.9) 10 (10.5) .533 .089

Certolizumab 16 (8.7) 10 (11.2) 6 (6.3) .237 .503

Tofacitinib 48 (26.1) 17 (19.1) 33 (34.7) .017 .204

Tocilizumab 27 (14.7) 16 (18) 9 (9.5) .092 .482

Pre-p, pre-pandemic (within 6 months before March 11, 2020); Post-p A, post-pandemic A (within the first 6 months after March 11, 2020); Post-p B, post-pandemic B (within the second 6 months after 
March 11, 2020).
bDMARD, biological disease-modifying anti-rheumatic drug.

Table 3. Demographic and clinical characteristics of the spondyloarthritis patients according to the time of starting on a bDMARD 

Characteristics Pre-p, n = 323 Post-p A, n = 135 Post-p B, n = 191 P, Post-p A/Post-p B P, Post-p A/Pre-p

Male 148 (46) 79 (59) 89 (47) .034 .013

Age, year 40 (18-85) 38 (19-73) 38 (17-69) .520 .024

Disease duration, months 88 (9-527) 65 (3-454) 77 (1-552) .540 .016

HLA-B27 80 (41) 46 (56) 65 (52) .563 .020

Uveitis 19 (6) 14 (11) 15 (8) .451 .110

Dactylitis 17 (6) 10 (8) 9 (5) .305 .374

Enthesitis 32 (12) 29 (24) 32 (18) .255 .003

IBD 12 (4) 9 (7) 4 (2) .038 .162

Psoriasis 55 (17) 28 (21) 32 (17) .399 .340

BASDAI 6.2 (0.6-9.6) 6.2 (0-9.8) 6.2 (0.1-9.8) .855 .160

BASFI 4.6 (0-10) 4.6 (0-10) 5.5 (0.2-10) .006 .287

VAS patient global 80 (8-100) 80 (0-100) 80 (0-100) .705 .292

VAS pain 80 (0-100) 80 (0-100) 80 (0-100) .328 .073

VAS fatigue 70 (0-100) 70 (0-100) 75 (0-100) .152 .167

ESR 22 (2-130) 17 (2-81) 19 (2-83) .776 .207

CRP 8.3 (0.2-307) 11.6 (0.6-121) 7.2 (0.5-170) .149 .554

ASDAS-ESR 3.4 (1.1-5.5) 3.4 (1-5.7) 3.2 (1-5.3) .487 .669

ASDAS-CRP 3.7 (1-9) 3.8 (1.1-5.7) 3.4.(1-5,9) .251 .929

Data are presented as number (%) and median (minimum–maximum), where appropriate.
Pre-p, pre-pandemic (within 6 months before March 11, 2020); Post-p A, post-pandemic A (within the first 6 months after March 11, 2020); Post-p B, post-pandemic B (within the second 6 months after 
March 11, 2020).
HLA-B27, human leukocyte antigen-B27; IBD, inflammatory bowel disease; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; VAS, visual 
analogue scale; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; ASDAS-ESR, Ankylosing Spondylitis Disease Activity Score using erythrocyte sedimentation rate; ASDAS-CRP, Ankylosing 
Spondylitis Disease Activity Score using C-reactive protein; bDMARD, biological disease-modifying anti-rheumatic drug.
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are more vulnerable to infections.19 The fact 
that tocilizumab, a bDMARD, decreases COVID-
19-related-hospital stay duration and COVID-
19-related-mortality rates make this subject 
more complex.20 There has been no evidence 
yet that bDMARDs prolong hospital stay or 
enhance the fatality rate of COVID-19. On the 
contrary, there are registry studies suggesting 
that patients receiving bDMARDs are similarly 
affected by COVID-19 with the general popu-
lation.21,22 Since the comorbid conditions are 
more likely, rheumatologists might have hesi-
tated while starting bDMARDs in RA patients. 
The fact that the SpA patients starting on 
bDMARDs during the pandemic were younger 
might be related to the rheumatologists’ con-
cerns about comorbidities; younger patients 
are expected to have a low comorbidity rate. 
Among SpA patients, the patients who started 
bDMARDs are younger in the post-pandemic 
period. Although more active patients seemed 
to be preferred in the second 6 months, the 
trend was not so in the first 6 months. The 
VAS-pain score was significantly higher in SpA 
patients starting on a bDMARD during the 
pandemic. This may be related to the motivat-
ing effect of high perception of pain on admit-
ting a hospital.

In the present study, the pandemic may still 
have had an effect in this regard in favor-
ing tofacitinib more. Indeed, the relatively 
short half-life of tofacitinib is an advantage in 
infectious diseases. On the other hand, in spa 
patients, the choice of bDMARD seems similar 
to the pre-pandemic period.

The most important limitation of our study, 
in which patients from different centers were 
included, is that pandemic conditions did not 
emerge as a standard in every center. In the first 
wave, restrictions were taken centrally by the 
government and covered all centers, but the 
characteristics of the centers and the regional 
incidence of COVID-19 may have affected the 
behavior of patients and physicians.

In conclusion, the number of patients starting  
on a bDMARD was substantially decreased  
during the first year of COVID-19 pandemic.  
Rheumatologists seem to hesitate starting  
bDMARDs, particularly in RA patients. 
Nevertheless, their attitudes toward drug 
choice did not change significantly as com-
pared to the past. Absence of remarkable 
change in the disease activity of the patients 
starting on a bDMARD suggested that the 
more important reason for the decreasing 
number of patients during pandemic was the 
patients’ concerns about going to a hospital. 
In the upcoming period, when the pandemic 
is under control and the healthcare services 
are able to reach more patients by the new 
normalization, the number of patients start-
ing on bDMARDs may still be lower than the 
previous period. In order to ensure that RA 
and SpA patients can access effective treat-
ments in time, there is a need for patients to 
be encouraged as well as for obtaining more 
safety data.
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