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Comparison of Disease Activity Score 28 Using C-reactive 
Protein and Disease Activity Score 28 Using Erythrocyte 
Sedimentation Rate in Assessing Activity and Treatment 
Response in Rheumatoid Arthritis: A Meta-analysis

Gwan Gyu Song, Young Ho Lee
Division of Rheumatology, Department of Internal Medicine, Korea University College of Medicine, Seoul, Korea

Objective. We compared the Disease Activity Score 28 (DAS28) using C-reactive protein (DAS28-CRP) with DAS28 using er-
ythrocyte sedimentation rate (DAS28-ESR) in assessing rheumatoid arthritis (RA) activity and determining European League 
Against Rheumatism (EULAR) response criteria. Methods. We searched the PubMed, EMBASE, and Cochrane databases and 
performed a meta-analysis to examine comparisons between DAS28-CRP and DAS28-ESR by RA activity and EULAR response 
criteria. Results. A total of ten studies were included in this meta-analysis. Significantly more patients were classified as having 
remission or low disease activity when using DAS28-CRP than when using DAS28-ESR (odds ratio [OR]=1.869, 95% con-
fidence interval [CI]=1.180 to 2.959, p=0.008; OR=1.411, 95% CI=1.256 to 1.586, p=7.0×10−8), whereas fewer patients 
were classified as having high disease activity when using DAS28-CRP than when using DAS28-ESR (OR=0.534, 95% 
CI=0.388 to 0.734, p=1.1×10−4). More patients were classified as having good response with criteria were based on 
DAS28-CRP than with DAS28-ESR (OR=1.390, 95% CI=1.183 to 1.632, p=6.10×10−5). Conclusion. Our meta-analysis 
demonstrates that DAS28-CRP underestimates disease activity and overestimates response by the EULAR response criteria 
compared to DAS28-ESR. (J Rheum Dis 2016;23:241-249)
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic inflammatory 
disease that predominantly affects the synovial joints, 
causing significant morbidity and shortened life expect-
ancy [1]. The Disease Activity Score based on 28 joints 
(DAS28) has been widely used and validated in clinical 
practice and trials to monitor RA disease activity and de-
termine treatment response using the European League 
Against Rheumatism (EULAR) response criteria [2]. 
DAS28 is calculated from 4 components: number of ten-
der joints, number of swollen joints, visual analogue scale 
score of the patient’s global health, and erythrocyte sed-
imentation rate (ESR) [3]. Since ESR is used as an in-

flammation marker, this version is referred to as 
DAS28-ESR. ESR is affected by age, sex, anemia, fibri-
nogen levels, hypergammaglobulinemia, plasma vis-
cosity, and reflects disease activity of the past few weeks 
[4], while C-reactive protein (CRP) is less confounded by 
these factors, and reflects more short-term changes in 
disease activity [5]. DAS28 using CRP (DAS28-CRP) was 
developed by the modification of DAS28‐ESR, which had 
previously been developed by modification of the DAS 
[3]. DAS28-CRP and DAS28-ESR have been considered 
comparable and interchangeable when assessing RA pa-
tients, but the DAS28-CRP is not as well established as 
the DAS28-ESR, because its validity is inferred by com-
parison with DAS28-ESR [6,7]. Studies have not shown 
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similar results on comparison between DAS28-CRP and 
DAS28-ESR in assessing RA activity and treatment 
response.
Comparative studies between DAS28-CRP and DAS-

28-ESR have shown inconsistent results when classifying 
RA activity and determining EULAR response criteria 
[6-16]. This disparity may be due to small sample sizes, 
low statistical power, and/or clinical heterogeneity. 
Therefore, in order to overcome the limitations of in-
dividual studies, resolve inconsistencies, and increase 
precision, we performed a meta-analysis. The present 
study aimed to compare DAS28-CRP with DAS28-ESR in 
assessing RA activity and determining EULAR response 
criteria, mean levels of DAS28-CRP and DAS28-ESR in 
RA patients, and correlation coefficients between 
DAS28-CRP and DAS28-ESR using the meta-analysis 
approach.

MATERIALS AND METHODS

Identification of eligible studies and data extraction
We performed a literature search for studies that exam-

ined the comparison between DAS28-CRP and DAS28-ESR 
in RA patients. The PubMed, EMBASE, and Cochrane da-
tabases were searched to identify all available articles (up 
to July 2015). The following key words and subject terms 
were used in the search: “DAS28,” “correlation,” “activity,” 
“response criteria”, “rheumatoid arthritis,” and “RA.” All 
references cited were also reviewed to identify additional 
studies not indexed by the above-mentioned electronic 
databases. Studies were considered eligible if: (1) they 
provided data on levels of DAS28-CRP and DAS28-ESR 
in RA patients, (2) they provided data on the correlation 
coefficient of DAS28-CRP and DAS28-ESR, or (3) they 
provided data on the comparison between DAS28-CRP 
and DAS28-ESR in assessing RA activity [3] or determin-
ing EULAR response criteria [2]. Response according to 
the EULAR response criteria was categorized as good 
(improvement ＞1.2 and current DAS28 ≤3.2), moder-
ate (improvement ＞0.6 to ≤1.2 and current DAS28 
≤5.1; or improvement ＞1.2 and current DAS28 ＞3.2), 
or no response (improvement ≤0.6 or improvement 
＞0.6 to ≤1.2 and current DAS28 ＞5.1) [2]. No lan-
guage restriction was applied. We excluded studies if: (1) 
they contained overlapping or insufficient data, or (2) 
they were reviews. The following information was ex-
tracted from each study: first author, year of publication, 
country, ethnicity, number of participants, age, disease 

duration, DAS28-CRP and DAS28-ESR levels, data on 
the comparison between DAS28-CRP and DAS28-ESR, 
and correlation coefficients between DAS28-CRP and 
DAS28-ESR. We scored the quality of each included study 
based on the Newcastle-Ottawa Scale [17]. The highest 
score was 9, and a score in the 7 to 9 range was considered 
to indicate high methodological quality.

Evaluation of statistical associations
We performed meta-analyses to examine comparisons 

between mean levels of DAS28-CRP and DAS28-ESR in 
RA patients, correlation coefficients between DAS28-CRP 
and DAS28-ESR, and comparisons between DAS28-CRP 
and DAS28-ESR in assessing disease activity and de-
termining EULAR response criteria. For continuous data, 
results are presented as standardized mean differences 
(SMDs) and 95% confidence intervals (CIs). Odds ratios 
(ORs) and 95% CIs were calculated for dichotomous 
data. Cochran’s Q-statistic was used to assess within- and 
between-study variations and heterogeneities [18]. This 
heterogeneity test was used to assess the probability of 
the null hypothesis that all studies evaluated showed the 
same effect. When a significant Q-statistic (p＜0.10) in-
dicated heterogeneity across studies, the random effects 
model was used for meta-analysis, but when hetero-
geneity across studies was not indicated, the fixed effects 
model was used. This model assumes that genetic factors 
have similar effects on disease susceptibility across all 
studies and that observed variations between studies are 
caused by chance alone [18]. In contrast, the random ef-
fects model assumes that different studies show sub-
stantial diversity, and assesses both within-study sam-
pling errors and between-study variances [19]. The ran-
dom effects model is used in the presence of significant 
between-study heterogeneity. We quantified the effects of 
heterogeneity by using a recently developed measure, 
namely, I2=100%×(Q−df)/Q [20]. I2 ranges between 
0%∼100% and represents the proportion of inter-study 
variability attributable to heterogeneity rather than 
chance. I2 values of 25%, 50%, and 75% were defined as 
low, moderate, and high estimates, respectively. Statistical 
manipulations were performed using the Comprehensive 
Meta-Analysis computer program (Biosta, Englewood, 
NJ, USA).

Heterogeneity, sensitivity test, and publication bias
A between-study heterogeneity observed in a meta-analy-

sis indicates variability in results across studies. A sensi-
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Figure 1. Flow diagram of study selection process. 

tivity test was performed to assess the influence of each 
individual study on the pooled OR by omitting each study 
individually. While funnel plots are often used to detect 
publication bias, they require diverse study types of vary-
ing sample sizes, and the interpretation of the plots in-
volves subjective judgment. Considering this, we eval-
uated publication bias using Egger’s linear regression test 
[21], which measures funnel plot asymmetry using a nat-
ural logarithm scale of ORs.

RESULTS

Studies included in the meta-analysis
We identified 468 studies using electronic and manual 

searching methods. Two hundred and eighteen studies 
were excluded due to repeated publication, and 236 were 
excluded due to irrelevance, and thus 14 of these were se-
lected for full-text review based on the title and abstract. 
Three of these were excluded, because they had no data, 
or were a review. Thus, a total of 11 articles including 
15,353 RA patients met the inclusion criteria [6-16] 
(Table 1, Figure 1). Seven of these studies provided data 
on comparisons between DAS28-CRP and DAS28-ESR 
based on RA activity, and four of these studies provided 
data on comparisons between DAS28-CRP and DAS28-ESR 
in determining EULAR response criteria. Five examined 
the mean levels of both DAS28-CRP and DAS28-ESR, 
and 7 studies provided the correlation coefficient of 

Ta
bl

e 
1.

 C
ha

ra
ct

er
is

tic
s 

of
 in

di
vi

du
al

 s
tu

di
es

 in
cl

ud
ed

 in
 th

e 
m

et
a-

an
al

ys
is

Fi
rs

t a
ut

ho
r 

C
ou

nt
ry

Et
hn

ic
ity

N
um

be
r 

of
 p

at
ie

nt
A

ge
,

yr
 (S

D
)

Fe
m

al
e,

%
D

is
ea

se
 d

ur
at

io
n,

 
yr

 (S
D

)
C

or
re

la
tio

n 
co

ef
fic

ie
nt

D
A

S2
8-

C
RP

 
(S

D
)

D
A

S2
8-

ES
R 

(S
D

)

D
at

a
St

ud
y 

qu
al

ity
A

ct
iv

ity
Re

sp
on

se

N
ie

lu
ng

, 2
01

5 
[8

]
D

en
m

ar
k

C
au

ca
si

an
75

59
.7

 (N
A

)
73

6
-

-
-

+
-

7
Se

ng
ul

, 2
01

5 
[1

6]
Tu

rk
ey

Tu
rk

is
h

11
2

55
.0

 (1
2.

4)
89

.3
9

0.
93

-
-

-
-

8
So

n,
 2

01
5 

[9
]

Ko
re

a
A

si
an

54
0

53
.2

 (1
2.

8)
82

.8
32

.9
 (4

1.
2)

*
0.

86
7

3.
44

 (1
.1

5)
3.

65
 (1

.3
7)

+
+

9
Si

em
on

s,
 2

01
4 

[1
0]

N
et

he
rla

nd
s

C
au

ca
si

an
68

2
57

.6
9 

(1
3.

85
)

62
.8

0∼
51

†
0.

94
5

-
-

+
-

7
Ta

m
ha

ne
, 2

01
3 

[6
]

U
SA

A
fri

ca
n

23
3

52
.6

 (1
2.

4)
84

.6
6.

6 
(9

.3
)

-
3.

90
 (1

.5
0)

4.
80

 (1
.5

0)
+

-
8

H
en

so
r, 

20
10

 [1
1]

U
K

C
au

ca
si

an
52

0
57

.7
 (1

4.
1)

64
.2

6.
0*

-
5.

80
 (1

.3
1)

6.
15

 (1
.3

8)
+

+
8

C
ro

w
so

n,
 2

00
9 

[1
2]

U
SA

C
au

ca
si

an
2,

41
7

50
.7

 (1
2.

3)
81

.5
N

A
0.

96
5.

71
 (1

.8
4)

6.
18

 (1
.9

8)
-

-
7

W
el

ls
, 2

00
9 

[1
3]

C
an

ad
a

C
au

ca
si

an
75

2
50

.8
 (1

2.
7)

77
.2

8.
5 

(7
.1

)
-

-
-

-
+

8
C

as
tre

jó
n,

 2
00

8 
[7

]
Sp

ai
n

C
au

ca
si

an
22

0
51

 (1
6)

76
.4

 5
.1

 (2
.9

)
0.

91
-

-
+

-
7

In
ou

e,
 2

00
7 

[1
4]

Ja
pa

n
A

si
an

6,
72

9
60

 (N
A

)
82

.1
9

0.
94

6
-

-
-

-
8

M
at

su
i, 

20
07

 [1
5]

Ja
pa

n
A

si
an

3,
07

3
61

.1
 (1

1.
4)

84
.1

13
.5

 (1
0.

6)
0.

94
5

3.
59

 (1
.2

5)
4.

31
 (1

.3
2)

+
+

7

SD
: s

ta
nd

ar
d 

de
vi

at
io

n,
 D

A
S:

 d
is

ea
se

 a
ct

iv
ity

 s
co

re
, C

RP
: C

-re
ac

tiv
e 

pr
ot

ei
n,

 E
SR

: e
ry

th
ro

cy
te

 s
ed

im
en

ta
tio

n 
ra

te
, N

A
: n

ot
 a

va
ila

bl
e,

 +
: p

re
se

nc
e,

 -:
 a

bs
en

ce
. *

m
on

th
s,

 †
ra

ng
e.

 



Gwan Gyu Song and Young Ho Lee

244 J Rheum Dis Vol. 23, No. 4, August, 2016

Table 2. Meta-analysis of comparison between DAS28-CRP and DAS28-ESR according to RA activity

RA activity Population
Number 
of study

Number 
of patient

Test of association Test of heterogeneity Publication bias
p-valueOR (95% CI) p-value Model p-value I2

Remission Overall 6 5,268 1.869 (1.180∼2.959) 0.008 R 0.000 91.9 0.636
Caucasian 3 1,422 1.479 (0.990∼0.210) 0.056 R 0.094 57.6
Asian 2 3,613 1.751 (0.695∼4.408) 0.235 R 0.000 97.0
African 1 233 4.507 (2.371∼8.564)    4.3×10−5 NA NA NA
Turkish 0 NA NA NA NA NA NA

Low Overall 7 5,343 1.411 (1.256∼1.586)    7.0×10−8 F 0.213 28.2 0.207
Caucasian 4 1,497 1.028 (0.789∼1.339) 0.839 F 0.191 0
Asian 2 3,613 1.520 (1.330∼1.736) ＜1.0×10−8 F 0.834 0
African 1 233 1.583 (0.892∼2.807) 0.116 NA NA NA
Turkish 0 NA NA NA NA NA NA

Moderate Overall 7 5,343 0.995 (0.869∼1.459) 0.947 R 0.078 47.1 0.199
Caucasian 4 1,497 1.104 (0.836∼1.459) 0.484 R 0.057 60.1
Asian 2 3,613 0.916 (0.835∼1.005) 0.063 F 0.398 0
African 1 233 0.885 (0.613∼1.277) 0.513 NA NA NA
Turkish 0 NA NA NA NA NA NA

High Overall 7 5,343 0.534 (0.388∼0.734)    1.1×10−4 R 0.000 85.7 0.210
Caucasian 4 1,497 0.712 (0.598∼0.849)    1.5×10−4 F 0.618 0
Asian 2 3,613 0.396 (0.283∼0.554)    6.0×10−8 R 0.092 64.8
African 1 233 0.443 (0.296∼0.663)    7.6×10−5 NA NA NA
Turkish 0 NA NA NA NA NA NA

DAS28: disease activity score 28, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, RA: rheumatoid arthritis, OR: odds 
ratio, CI: confidence interval, F: fixed effects model, R: random effects model, NA: not available.

DAS28-CRP and DAS28-ESR in RA patients. The quality 
assessment score of each study ranged from 7 to 9, in-
dicating high methodological quality. Table 1 shows the 
characteristic features of the studies’ participants as well 
as the studies’ reported quality assessments.

Meta-analysis of comparison between DAS28-CRP 
and DAS28-ESR in assessing rheumatoid arthritis 
activity and determining EULAR response criteria
The number of patients in each disease activity group 

evaluated by DAS28-CRP and DAS28-ESR were compared. 
A higher number of patients were classified as having re-
mission or low disease activity when using DAS28-CRP 
than when using DAS28-ESR (OR=1.869, 95% CI=1.180∼
2.959, p=0.008; OR=1.411, 95% CI=1.256∼1.586, 
p=7.0×10−8) (Table 2, Figure 2). However, there was no 
difference between DAS28-CRP and DAS28-ESR regard-
ing the number of patients classified as having moderate 
disease activity. In contrast, a lower number of patients 
were classified as having high disease activity when using 
DAS28-CRP than when using DAS28-ESR (OR=0.534, 
95% CI=0.388∼0.734, p=1.1×10−4) (Table 2, Figure 2). 

On stratification by ethnicity, a lower number of patients 
were classified as having high disease activity when using 
DAS28-CRP than when using DAS28-ESR in Caucasian 
patients (OR=0.712, 95% CI=0.598∼0.849, p=1.5×10−4) 
and in Asian patients (OR=0.396, 95% CI=0.283∼
0.554, p=6.0×10−8) (Table 2).
The numbers of patients in each response group as 

categorized by EULAR response criteria using DAS28-CRP 
and EULAR response criteria using DAS28-ESR were 
compared. A higher number of patients were classified as 
showing a good response when EULAR response criteria 
were determined using DAS28-CRP than when the criteria 
were determined using DAS28-ESR (OR=1.390, 95% 
CI=1.183∼1.632, p=6.10×10−5) (Table 3, Figure 3). On 
stratification by ethnicity, this association was significant in 
Caucasian patients (OR=1.420, 95% CI=1.152∼1.752, 
p=0.001) and in Asian patients (OR=1.347, 95% CI=1.048
∼1.732, p=0.020) (Table 3). However, the number of 
patients showing a moderate response or no response did 
not differ according to whether the criteria were based on 
DAS28-CRP or DAS28-ESR (Table 3).



Comparison between DAS28-CRP and DAS28-ESR

www.jrd.or.kr 245

Figure 2. Meta-analysis of com-
parison between DAS28-CRP 
and DAS28-ESR in assessing 
rheumatoid arthritis activity. 
DAS28: disease activity score 
28, CRP: C-reactive protein, 
ESR: erythrocyte sedimentation 
rate, CI: confidence interval.
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Table 3.  Meta-analysis of comparison between DAS28-CRP and DAS28-ESR according to EULAR response criteria

EULAR 
response

Population
Number 
of study

Number 
of patient

Test of association Test of heterogeneity Publication bias
p-valueOR (95% CI) p-value Model p-value I2

Good Overall 4 2,596 1.390 (1.183∼1.632) 6.1×10−5 F 0.590 0 0.011
Caucasian 2 1,036 1.420 (1.152∼1.752) 0.001 F 0.763 0
Asian 2 1,560 1.347 (1.048∼1.732) 0.020 F 0.189 42.0
African 0 NA NA NA NA NA NA
Turkish 0 NA NA NA NA NA NA

Moderate Overall 4 2,596 0.913 (0.807∼1.035) 0.154 F 0.517 0 0.284
Caucasian 2 1,036 0.853 (0.716∼1.016) 0.075 F 0.962 0
Asian 2 1,560 0.980 (0.821∼1.170) 0.823 F 0.297    7.94
African 0 NA NA NA NA NA NA
Turkish 0 NA NA NA NA NA NA

No 
response

Overall 4 2,596 0.900 (0.796∼1.017) 0.092 F 0.418 0 0.183
Caucasian 2 1,036 0.897 (0.739∼1.090) 0.275 F 0.873 0
Asian 2 1,560 1.061 (0.623∼1.807) 0.828 F 0.094 64.4
African 0 NA NA NA NA NA NA
Turkish 0 NA NA NA NA NA NA

DAS28: disease activity score 28, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, EULAR: European League Against
Rheumatism, OR: odds ratio, CI: confidence interval, F: fixed effects model, NA: not available.

Figure 3. Meta-analysis of com-
parison between DAS28-CRP 
and DAS28-ESR in determin-
ing EULAR response criteria. 
DAS28: disease activity score 
28, CRP: C-reactive protein, 
ESR: erythrocyte sedimentation 
rate, EULAR: European League 
Against Rheumatism, CI: con-
fidence interval. 
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Meta-analysis of mean differences, and correlation 
coefficient between DAS28-CRP and DAS28-ESR 
in rheumatoid arthritis
Meta-analysis showed that values of DAS28-CRP were 

significantly lower than those of DAS28-ESR in RA pa-
tients (SMD=−0.363, 95% CI=−0.545∼[−0.181], 
p=9.4×10−5). Meta-analysis of correlation coefficients 
showed a significant positive correlation between DAS-
28-CRP and DAS28-ESR (correlation coefficient=0.935, 
95% CI=0.919∼0.948, p＜1.0×10−8). Ethnicity-specific 
meta-analysis revealed a significant correlation between 
DAS28-CRP and DAS28-ESR in Caucasians (correlation 
coefficient=0.943, 95% CI=0.915∼0.961, p＜1.0×10−8) 
and Asians (correlation coefficient=0.927, 95% CI= 
0.899∼0.948, p＜1.0×10−8).

Heterogeneity, sensitivity test, and publication bias
Between-study heterogeneity was identified during the 

meta-analysis of comparison between DAS28-CRP and 
DAS28-ESR according to RA activity (Table 2). However, 
the meta-analytic ORs in high and low disease activity 
groups showed a same directionality, suggesting that the 
heterogeneity observed may not affect significantly the 
meta-analysis results. There was no heterogeneity ob-
served in the meta-analysis of DAS28-CRP and DAS-
28-ESR based on EULAR response criteria (Table 3). 
Sensitivity analysis showed that no individual study signi
ficantly affected the pooled OR, indicating that the results 
of this meta-analysis are robust. Funnel plots to detect 
publication bias showed symmetry, and Egger’s re-
gression analysis showed no evidence of publication bias 
for the meta-analyses of DAS28-CRP and DAS28-ESR ad-
dressed, except for the meta-analysis for good response 
(Table 3).

DISCUSSION

The original DAS was calculated based on the Ritchie ar-
ticular index and 44-swollen joint count, and has been 
used as a tool to monitor disease activity in RA [22]. The 
DAS28-ESR was developed through modification of the 
original DAS for reasons of convenience [23], and the 
DAS28-CRP was proposed as a substitute for the 
DAS28-ESR because of the faster response of CRP to in-
flammation changes compared to that of ESR. 
In this meta-analysis, we combined the evidence com-

paring DAS28-CRP and DAS28-ESR in assessing RA ac-
tivity and the EULAR response criteria. This meta-analy-

sis of published studies showed a strong positive correla-
tion between DAS28-CRP and DAS28-ESR, but values of 
DAS28-CRP were significantly smaller than those of 
DAS28-ESR in RA patients. In addition, DAS28-CRP 
yielded a higher number of patients classified as being in 
remission or with low disease activity than DAS28-ESR, 
while DAS28-CRP yielded a lower number of patients 
with high disease activity than DAS28-ESR. DAS28-CRP 
yielded a higher number of patients with good response 
than DAS28-ESR. Our meta-analysis demonstrates a sig-
nificant discordance between DAS28-CRP and DAS28-ESR 
in evaluating RA activity and the EULAR response 
criteria. Although a positive correlation was found be-
tween DAS28-CRP and DAS28-ESR, this correlation 
does not necessarily indicate that both scores agree with 
each other. DAS28-CRP values have been developed to 
produce equivalent results to those of DAS28-ESR, but 
our meta-analysis supports that DAS28-CRP and 
DAS28-ESR values may be not interchangeable. The dif-
ference between DAS28-CRP and DAS28-ESR in assess-
ing RA activity and EULAR response may be caused by 
the difference between CRP and ESR. ESR reflects dis-
ease activity of the past few weeks, whereas CRP reflects 
more short-term changes in disease activity [5]. Thus, 
CRP is more sensitive to short-term changes in disease 
activity. Furthermore, ESR level is more affected by sev-
eral factors including sex, age, immunoglobulin levels, fi-
brinogen levels, rheumatoid factor, and anemia than CRP 
level [4].
When the cut-off values for DAS28-ESR are applied to 

DAS28-CRP, the disease activity could be overestimated, 
and the proportion of patients classified as being in re-
mission could be increased. The DAS28-CRP may need 
lower cut-offs for categorizing disease activity than the 
DAS28-ESR. Whether the criteria of disease activity and 
the response criteria for DAS28-ESR could be applied to 
DAS28-CRP needs to be validated, because validated 
threshold values for DAS28-CRP have not been de-
termined yet, and the discordance between DAS28-CRP 
and DAS28-ESR could result in different treatment deci-
sions in RA patients.
The present study has some shortcomings that 

should be considered. First, the studies included in the 
meta-analysis were heterogeneous in their demographic 
characteristics and clinical features. The heterogeneity 
and confounding factors may have affected our results, 
which may be compounded by the limited information 
provided on clinical status and disease activity in the pop-
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ulations involved. Second, ten studies were included in 
this meta-analysis, but all of these studies did not provide 
all type of data: The meta-analysis may be underpowered, 
especially in the comparison between DAS28-CRP and 
DAS28-ESR according to the EULAR response cri-
teria, because only four studies were included in the 
meta-analysis.
Nevertheless, this meta-analysis also has its strengths. 

Compared to individual studies, our meta-analysis study 
was able to provide more accurate data on the comparison 
between DAS28-CRP and DAS28-ESR in assessing RA 
activity and determining treatment response criteria by 
increasing the statistical power and resolution through 
pooling of the results of independent analyses.
In conclusion, our meta-analysis demonstrates that 

DAS28-CRP correlates well with DAS28-ESR, but 
DAS28-CRP underestimates disease activity and over-
estimates response according to the EULAR response cri-
teria compared to DAS28-ESR. Our data suggests that the 
DAS28-CRP needs to be evaluated using different cutoffs 
from those used for DAS28-ESR.
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