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INTRODUCTION

 Rheumatoid arthritis is a common systemic 
autoimmune disease that mainly manifests as 
systemic arthritis. Its pathological characteristics 
are mainly vasculitis and synovitis. Rheumatoid 
arthritis can lead to bone destruction, and may 
affect ligaments, tendons, muscles and other 
tissues around the joint, resulting in decreased 
joint stability and joint deformity and dysfunction.1 

Moreover, vasculitis can also affect the surrounding 
organs and tissues, including lungs, which can lead 
to life-threatening complications of pulmonary 
interstitial fibrosis.2 In recent years, the standardized 
systematic treatment of rheumatoid arthritis 
has been continuously emphasized in clinic. In 
addition to symptom relief and improvement of 
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ABSTRACT
Objectives: To explore the effect of glucocorticoids combined with disease modifying anti-rheumatic 
drugs in the treatment of symptoms in patients with rheumatoid arthritis.
Methods: Medical records of patients with rheumatoid arthritis treated in the Rheumatology and Immunology 
Department of Yiwu Central Hospital from March 2020 to March 2021 were selected. A total of 38 patients 
were treated with disease modifying anti-rheumatic drugs Group-I and 44 patients were treated with 
disease modifying anti-rheumatic drugs and glucocorticoids Group-II. The symptom improvement of the 
two groups were compared and analyzed Serological indexes and adverse reactions.
Results: Swollen joint counts (SJC), tender joint counts (TJC), rheumatoid arthritis disease activity 
evaluation form (DAS28) score, erythrocyte sedimentation rate, levels of ESR, C-reaction protein (CRP) 
and rheumatoid factor (RF) of Group-II patients were lower than those in Group-I (P<0.05). The adverse 
reaction rate in Group-II patients was 12.20%, which was similar to that of Group-I patients. There was no 
significant difference in 9.76% of the patients (P>0.05). 
Conclusion: The combination of glucocorticoids and disease modifying anti-rheumatic drugs in the 
treatment of patients with rheumatoid arthritis is safe can further improve their symptoms and serological 
indexes, and will not lead to increased adverse reactions.

KEYWORDS: Disease modifying anti-rheumatic drugs, Glucocorticoid, Arthritis, Combined.

doi: https://doi.org/10.12669/pjms.38.4.5458
How to cite this:
Si L, Jin Y, Zhao D, Yu L, Cao H. Effect of glucocorticoids combined with disease modifying anti-rheumatic drugs on the 
improvement of symptoms in patients with rheumatoid arthritis. Pak J Med Sci. 2022;38(4):976-980.   
doi: https://doi.org/10.12669/pjms.38.4.5458

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Lulu Si et al.

Pak J Med Sci     March - April  2022 (Part-II)   Vol. 38   No. 4      www.pjms.org.pk     977

joint function, the treatment measures focus on 
delaying the progress of arthritis and preventing 
systemic damage. At present, rheumatoid arthritis 
is mainly treated by drugs. The commonly used 
drugs are anti-rheumatic drugs, biological agents, 
glucocorticoids, etc. These measures effectively 
control disease activity, prevent bone destruction 
process, and improve the overall long-term 
prognosis of patients.3 In the past, most patients 
with rheumatoid arthritis were treated with disease 
modifying anti-rheumatic drugs alone. However, 
this treatment alone is not able to effectively delay 
the progress of the disease. Glucocorticoids have 
significant anti-inflammatory effect and can regulate 
immune function and provide symptomatic relief.
 However, dose increase is often necessary, leading 
to increased rate of adverse reactions.4 In recent 
years, our hospital has carried out the treatment 
of rheumatoid arthritis through the combination 
of glucocorticoids and disease modifying anti-
rheumatic drugs. The main goal of this study was 
to further explore the safety and the effect of the 
combined treatment on symptoms and serological 
indexes of patients with rheumatoid arthritis.

METHODS

 The records of patients with rheumatoid arthritis 
treated in the Rheumatology and Immunology 
Department of Yiwu Central Hospital from March 
2020 to March 2021 were collected. Of the 82 
patients, 29 were male and 53 were female. 
Inclusion criteria: 
• The diagnosis was made according to the diag-

nostic criteria of rheumatoid arthritis proposed by 
the American Society of Rheumatology (ACR);5 

• In the active stage of disease; 
• Complete medical history; 
• Cooperate with informed consent.
Exclusion criteria: 
• There are serious immune diseases;
• Complicated with severe organ diseases;
• Severe systemic infection;
• Pregnant and lactating women.
 This study was approved by the medical 
ethics committee of Yiwu central hospital (No. 
YWZX2021009, Date: 2021-03-18).
 Disease modifying anti-rheumatic drug 
treatment scheme (Group-I) included methotrexate 
(Shanghai Shangyao Xinyi Pharmaceutical Co., 
Ltd., H31020644) 10mg/week, oral, once a day, five 
times/week, for three months; Leflunomide (Merro 
Pharmaceutical Co., Ltd., H20080047) 10mg/time, 
oral, twice a day for three months. Combination 

of glucocorticoids and disease modifying anti-
rheumatic drugs therapy Group-II was as follows: 
on the basis of the regimen, described in Group-I, 
patients were administered prednisone acetate 
tablets (Tianjin Tian Yao pharmaceutical Limited 
by Share Ltd, H12020689). Initial dose was 10mg/
day, oral. After stabilization of the patient’s 
condition, the adjusted dose was 3mg/day and 
was maintained for three months.
 Basic information of patients was collected. After 
three months of treatment the following indicators 
were evaluated: 
Symptom improvement: The number of swollen 
joints (SJC) and tender joint counts (TJC) in both 
groups were recorded respectively on the day of 
admission and the day of completion of the course 
of treatment. The disease activity of the two groups 
was evaluated through the rheumatoid arthritis 
disease activity evaluation form (DAS28). The 
score was 0~28. The higher the score, the higher the 
disease activity.6 

Serological indexes: 4ml fasting venous blood 
samples of the two groups were collected on the 
day of admission and the day of completion of 
the course of treatment. Levels of erythrocyte 
sedimentation rate (ESR), C-reaction protein (CRP) 
and rheumatoid factor (RF) were detected by 
immunoturbidimetry; 
Safety: The incidence of adverse reactions such as 
abnormal liver function, leucopenia, gastrointestinal 
discomfort, hair loss and rash were counted.
Statistical Analysis: SPSS 22.0 was used to analyze 
and process the collected data, [n (%)] was used to 
represent the counting data, the test method was x2, 
( ±s) was used to represent the measurement data, 
t-test was used when the distribution was normal, 
and the test level was a = 0.05, while rank sum test 
was used when the distribution was not normal, 
(P<0.05) was considered statistically significant.

RESULTS

 A total of 82 patients (29 males and 53 females) 
met the inclusion criteria. The age ranged from 40 to 
75 years, with an average of (58.08±10.26) years. The 
course of disease ranged from one to seven years, 
with an average of (4.22±1.6) years. 38 patients were 
treated with Group-I and 44 patients were treated 
with Group-II.
 There was no significant difference in the basic 
clinical characteristics between the two groups 
(P>0.05) Table-I. On the day of admission, there 
was no significant difference in SJC, TJC and 
DAS28 scores between the two groups (P>0.05). 
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On the day of treatment completion, SJC, TJC and 
DAS28 scores in both groups were lower than 
those on the day of admission. SJC, TJC and DAS28 
scores were significantly lower in patients treated 
with Group-II as compared to Group-I (P<0.05) 
(Table-II). On the day of admission, there was no 
significant difference in ESR, CRP and RF between 
the two groups (P>0.05). On the day of completion 
of treatment, ESR, CRP and RF of the two groups 
decreased compared with the day of admission, 

and were significantly lower in patients treated 
with Group-II when compared to patients treated 
with Group-I (P<0.05) Table-III. The incidence of 
adverse reactions in patients treated with Group-
II was 12.20%, similar (P>0.05) to that of patients, 
treated with Group-I (9.76%) Table-IV.

DISCUSSION

 Our study showed that the combination of 
disease modifying anti-rheumatic drugs and 

DMARDs & improvement of symptoms in RA patients

Table-I: Comparison of general information between the two groups.

Group n Gender (Male/Female) Age (Year) Course of disease (Years)

Group-I 38 16/22 57.97±10.32 4.47±1.57
Group-II 44 13/31 58.18±10.33 4.00±1.61
x2/t - 1.407 0.091 1.341
P - 0.236 0.928 0.184

Table-II: Comparison of symptom improvement between the two groups ( ±s).

Group 
(n)

SJC(Piece)

t P

TJC(Piece)

t P

DAS28 (score)

t PAd-
mis-
sion 
day

Treat-
ment 
com-

pletion 
date

Ad-
mis-
sion 
day

Treat-
ment 
com-

pletion 
date

Ad-
mis-
sion 
day

Treat-
ment 
com-

pletion 
date

Group-I 
(n=38) 

7.60± 
2.02

3.07± 
1.05 18.358 <0.001 9.52± 

2.22
3.81± 
1.06 20.071 <0.001 18.13± 

3.67
9.26± 
3.14 28.272 <0.001

Group-II 
(n=44) 

7.56± 
2.07

1.79± 
0.85 22.948 <0.001 9.47± 

2.61
1.86± 
0.87 22.722 <0.001 18.14± 

3.43
6.20± 
2.18 38.814 <0.001

t 0.082 6.112 - - 0.091 9.111 - - 0.006 5.172 - -
P 0.935 <0.001 - - 0.928 <0.001 - - 0.995 <0.001 - -

Table-III: Comparison of serological indicators between the two groups ( ±s).

Group (n) ESR (mm/h)

t P

CRP (mg/L)

t P

RF (IU/ml)

t PAdmis-
sion 
day

Treat-
ment 

comple-
tion 
date

Ad-
mis-
sion 
day

Treat-
ment 
com-

pletion 
date

Admis-
sion 
day

Treat-
ment 

comple-
tion 
date

Group-I 
(n=38) 

79.02± 
11.33

37.08± 
6.79 46.959 <0.001 37.60± 

5.62
19.10± 

5.79 65.113 <0.001 164.47± 
18.19

99.08± 
17.81 275.743 <0.001

Group-II 
(n=44) 

77.95± 
11.13

28.22± 
4.19 41.107 <0.001 37.43± 

6.87
12.79± 

3.87 44.337 <0.001 163.02± 
17.33

62.93± 
16.43 291.128 <0.001

t 0.431 7.204 - - 0.125 5.867 - - 0.369 9.555 - -
P 0.668 <0.001 - - 0.901 <0.001 - - 0.713 <0.001 - -

https://www.baidu.com/link?url=0QiCFar01SiVifzdtt2TF9EjsJuzZR9ij3F3B8CRXhbSMlqVHNEdvLFnU534_gHNTSa7lNKXK36NOwBdK56DTUsI0nmSPvU0BheL_9l1iGy&wd=&eqid=e48041880000530400000006611b2d14
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glucocorticoids was safe and more efficient in 
improving symptoms and serological indicators 
in patients with rheumatoid arthritis. Disease 
modifying anti-rheumatic drugs are commonly 
used in the treatment of rheumatoid arthritis, 
and can effectively alleviate the symptoms such 
as joint pain and swelling and reduce the disease 
activity. However, the effect of single application 
is not ideal.7 In recent years, studies have showed 
that the combination of disease modifying anti-
rheumatic drugs and glucocorticoids can achieve 
good anti-inflammatory and immune regulation 
effects, and promote effective improvement of the 
prognosis in patients with rheumatoid arthritis.8

 The results of this study showed that the SJC, TJC 
and DAS28 scores of patients treated with Group-
II were lower than those treated with Group-I only 
(P<0.05), suggesting that the treatment of rheumatoid 
arthritis with disease modifying anti-rheumatic 
drugs combined with glucocorticoids can further 
alleviate the symptoms. Aletaha D et al.9 reported 
in the literature review that when methotrexate was 
used in combination with glucocorticoids, 40% to 
50% of patients achieved remission or at least low 
disease activity. This is consistent with the results 
of this study. After the occurrence of rheumatoid 
arthritis, the large and small joints of patients can 
be subject to inflammatory infiltration, resulting in 
joint swelling, tenderness, movement disorder, etc., 
which seriously affects the daily life of patients.10

 The disease modifying anti-rheumatic drug se-
lected in this study was methotrexate, which be-
longs to a category of cell-cycle specific drugs. It 
can inhibit the proliferation and division of lym-
phocytes by reducing the activities of dihydrofolate 
reductase and formyl transferase, thus playing anti-
inflammatory and anti-rheumatic role.11 Glucocor-
ticoids can enter the cytoplasm, bind and activate 
glucocorticoid receptors, inhibiting inflammatory 
factors. In 2002, when the American Rheumatol-
ogy Association revised the treatment guidelines 

for rheumatoid arthritis, it listed a glucocorticoid 
bonasone acetate as one of the therapeutic drugs. 
Numerous clinical studies showed that low-dose 
glucocorticoid treatment for patients with rheuma-
toid arthritis can quickly alleviate the related symp-
toms such as joint swelling and pain.12,13 Combined 
action of disease modifying anti-rheumatic drugs 
and glucocorticoids may, therefore, prove more ef-
fective to promote the remission of patients’ symp-
toms and reduce the activity of the disease.
 ESR, CRP and RF are commonly used clinical 
efficacy evaluation indicators of rheumatoid 
arthritis, and their levels are positively correlated 
with disease severity, which can reflect disease 
activity and patient prognosis.14 Earlier, Kang X et 
al.15 observed that the levels of rheumatoid factor 
(RF) and C-reactive protein (CRP) decreased 
significantly in 20 patients after one month of 
treatment with disease modifying anti-rheumatic 
drugs and glucocorticoids. At the same time, Hua 
L et al.16 conducted a controlled experiment on the 
efficacy and safety of low-dose glucocorticoids 
(GCS) combined with total methotrexate (MTX) 
and hydroxyquine (HCQ) in rheumatoid arthritis 
patients one year after oral administration. The 
results showed that low-dose GCS combined 
with MTX and HCQ effectively promote disease 
remission, as indicated by ACR20 and DAS28-
ESR scores, and improve clinical and radiological 
outcomes in patients significantly better than 
placebo+MTX+HCQ with no increase in adverse 
reactions. In agreement with these observations, in 
our study, the levels of ESR, CRP and RF in patients 
treated with Group-II were lower than those 
treated with Group-I (P<0.05), suggesting that the 
combination of disease modifying anti-rheumatic 
drugs and glucocorticoids in the treatment of 
patients with rheumatoid arthritis is helpful to 
further improve the serological indexes of patients. 
 Disease modifying anti-rheumatic drugs can 
effectively alleviate the joint damage of patients, 
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Table-IV: Comparison of adverse reactions between the two groups [n (%)].

Group n
Adverse reactions

Total
Abnormal liver function Leukopenia Gastrointestinal discomfort Hair loss Rash

Group-I 38 1 (2.44) 1 (2.44) 1 (2.44) 0 (0.00) 1 (2.44) 4 (9.76)

Group-II 44 1 (2.44) 1 (2.44) 1 (2.44) 1 (2.44) 1 (2.44) 5 (12.20)

x2 - - - - - - 0.125

P - - - - - - 0.724
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but the effect is slow, and may take up to 3~6 
months. Rapid and significant anti-inflammatory 
effect of glucocorticoids can, therefore, quickly 
improve symptoms, alleviate the disease, and 
promote the improvement of relevant serological 
indexes before the expected effect of disease 
modifying anti-rheumatic drugs takes place.17,18 In 
addition, our study also found that the incidence of 
adverse reactions in patients treated with Group-II 
was 12.20%, which was not statistically significant 
compared with 9.76% in patients treated with 
Group-I (P>0.05). These results are in agreement 
with the previous report by Mary safe Khan et al.19 
that showed no statistically significant difference 
in the incidence of adverse reactions between GC 
users and non-GC users in a rheumatoid arthritis 
trial. It is suggested that glucocorticoid treatment on 
the basis of disease modifying anti-rheumatic drugs 
will not lead to the increase of treatment-related 
adverse reactions in patients with rheumatoid 
arthritis. However, glucocorticoid is known to 
affect ion, glucose and lipid metabolism, as well as 
cardiovascular and cerebrovascular system. In this 
study, the initial dose of prednisone acetate tablets 
was 10mg/day in the beginning and  then adjusted 
to 3mg/day and maintained, with no obvious 
adverse reactions observed during the treatment.

Limitations of the study: It included small sample 
size (only 82 patients) with only few observation 
indicators. Data were recorded only until the 
end of the course of treatment, and there is high 
subjectivity, which may make the conclusions one-
sided and limited. The follow-up study should 
select a large sample size, observe more relevant 
indicators and follow-up.

CONCLUSION

 In the treatment of rheumatoid arthritis, the 
combination of glucocorticoids and disease 
modifying anti-rheumatic drugs can effectively 
promote the remission of patients’ symptoms and 
improve relevant serological indexes, and is not 
associated with increased rate of adverse events.
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