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ABSTRACT

Introduction: Early prognostic factors for the

clinical response in patients with rheumatoid

arthritis (RA) after 1 year of treatment with

infliximab (IFX) as part of routine clinical

practice were investigated.

Methods: Thirty-five patients with RA with an

inadequate response to methotrexate were

enrolled and administered IFX (3–9 mg/kg,

every 4–8 weeks). Serum trough levels of IFX

and levels of 9 cytokines were measured at

baseline and at 3, 6 months, and 1 year.

Associations between these parameters and

clinical indicators were statistically analyzed.

Results: Serum trough levels of IFX and serum

levels of interleukin (IL)-6 in the early phase of

IFX treatment were investigated. Patients with

low serum IL-6 achieved a higher clinical

response as evaluated by the European League

Against Rheumatism response criteria. Notably,

the serum levels of IL-6 and IL-10 at baseline

exhibited a significant positive correlation with

disease activity at 1 year. Low serum levels of

IL-6 and IL-10 at baseline were associated with

low Disease Activity Score 28 erythrocyte

sedimentation rate (DAS28-ESR). Cut-off values

of IL-6 (5.45 pg/mL) and IL-10 and (1.68 pg/mL)

enabled discrimination of DAS28-ESR remission

from non-remission with high sensitivity and

moderate specificity.

Conclusion: Following the initiation of IFX

treatment, early disease activity and remission

were associated with serum levels of IL-6. Serum

levels of IL-6 and IL-10 at baseline predict the

efficacy after 1 year of treatment with IFX.

Patients with high serum levels of IL-6 and

IL-10 at baseline before IFX treatment might

require more intensive therapy to achieve

higher rates of clinical remission at 1 year.
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INTRODUCTION

Rheumatoid arthritis (RA) is the most common

and prototypical inflammatory arthropathy in

adults. Tumor necrosis factor (TNF)-a plays an

important role in the pathogenesis of RA and is

considered a main therapeutic target of this

disease [1, 2]. Infliximab (IFX) was the first

chimeric anti-TNF-a antibody developed to

treat RA and has demonstrated high efficacy in

a number of studies, including the ATTRACT,

BeSt, ASPIRE, and RECONFIRM studies [3–6].

The RISING study [7] and its subanalysis [8]

intensively investigated factors associated with

disease activity in patients with an inadequate

response to methotrexate (MTX) after 1 year of

treatment. This study divided patients into four

groups using a combination of IFX serum

trough level and interleukin (IL)-6 serum level

at 1 year and found that the most favorable

clinical response at this time was in the group

with a high IFX serum trough level and low IL-6

serum level. These findings indicated that IFX’s

control of disease activity at 1 year depended on

the degree of neutralization of not only TNF-a

but also IL-6.

In addition, a subsequent subanalysis of the

RISING study regarding the association of

disease activity after 3 months of treatment

with efficacy at 1 year [9] concluded that

patients with lower activity at 3 months had a

high probability of remission at 1 year. In that

study, IFX dose and intervals were programmed

and continued for 1 year as described in the

study protocol. However, in clinical practice

dose and interval are optimized for each patient

using the treat-to-target (T2T) approach.

Serum TNF-a concentration at baseline is a

prognostic factor for requirement of IFX

administration [10, 11]. However, the optimal

selection of biologics depends on a number of

key factors, and optimum dose and interval for

the control of disease activity with IFX

treatment have not been established.

Here, we investigated early-phase clinical

indicators and serum factors associated with

the efficacy of IFX treatment for RA after

treatment for 1 year in daily practice.

METHODS

Patients

Eligibility criteria for this study were a diagnosis

of RA according to the 1987 revised criteria of

the American College of Rheumatology (ACR)

[12] or 2010 ACR/European League Against

Rheumatism (EULAR) classification criteria

[13]; initiation of IFX treatment between April

2010 and December 2012; inadequate response

to MTX; and no previous treatment with

biologics. All patients received intravenous

administration of IFX (3–9 mg/kg, every

4–8 weeks) based on the domestic package

insert under a T2T approach. No restriction

was placed on the use of other concomitant

treatments, including MTX and corticosteroids.

Observational and investigational study

protocols were approved by the ethics

committee of Keio University School of

Medicine, Tokyo, Japan, and followed the

Declaration of Helsinki and Good Clinical

Practice guidelines. Written informed consent

was obtained from all patients before

investigation.

Clinical Assessments

Clinical assessments, including routine history,

physical examination, and blood and urine tests

were evaluated at baseline and immediately

before IFX administration at 3, 6 months, and
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1 year. The following information was also

collected: Disease Activity Score 28 erythrocyte

sedimentation rate (DAS28-ESR), DAS28

C-reactive protein (DAS28-CRP), Simplified

Disease Activity Index (SDAI), and Clinical

Disease Activity Index (CDAI).

DAS28-ESR remission and clinical categories

were defined as follows: remission, \2.6; low

disease activity (LDA), 2.6 to \3.2; moderate

disease activity (MDA), 3.2 to \5.1; and high

disease activity (HDA), C5.1. DAS28-CRP

remission and clinical categories were defined

as follows: remission, \2.3; LDA, 2.3 to \2.7;

MDA, 2.7 to B4.1; and HDA, [4.1. SDAI

remission and clinical categories were defined

as follows: remission, \3.3; LDA, 3.3 to \11;

MDA, 11 to B26; and HDA, [26. CDAI

remission and clinical categories were defined

as follows: remission, \2.8; LDA, 2.8 to \10;

MDA, 10 to B22; and HDA,[22.

Patients were classified into the following

groups at 3 and 6 months: IFX-high/IL-6-high

group, IFX-high/IL-6-low group, IFX-low/

IL-6-low group, and IFX-low/IL-6-high group.

Cut-off values were based on the RISING study

at 1.0 lg/mL for IFX serum trough level and

10 pg/mL for IL-6 serum level [7, 8].

Measurement of Serum Trough Level

of IFX and Serum Levels of Cytokines

Peripheral blood was obtained at baseline and

immediately before IFX administration at 3,

6 months, and 1 year. Serum was immediately

separated by centrifugation and stored at

-80 �C until use. IFX serum trough level was

measured by enzyme-linked immunosorbent

assay (ELISA; SIKARI QS-INFLIXI, Matriks

Biotek, Ankara, Turkey) following the

manufacturer’s instructions. Serum

concentrations of the following inflammatory

cytokines were measured by ultra-sensitive

electrochemiluminescence assay (Meso Scale

Discovery, Rockville, MD, USA): gran-

ulocyte–macrophage colony-stimulating factor

(GM-CSF), interferon (IFN)-c, TNF-a, and IL-1,

-2, -6, -8, -10, and -12. To minimize interference

with immunoglobulin, including rheumatoid

factor, an immunoglobulin-inhibiting reagent

(Bioreclamation, New York, NY, USA) was

applied during measurements. The limit of

detection for IFX and each cytokine was as

follows: IFX, (20 ng/mL), GM-CSF (0.228 pg/

mL), IFN-c (0.453 pg/mL), IL-10 (0.214 pg/mL),

IL-12 (0.343 pg/mL), IL-1 (0.151 pg/mL), IL-2

(0.149 pg/mL), IL-6 (0.098 pg/mL), IL-8

(0.062 pg/mL), and TNF-a (0.134 pg/mL).

Statistical Analysis

Continuous variables are shown as median and

interquartile range (IQR) or percentage.

Significant continuous variables were detected

using Wilcoxon’s test. Multiple groups were

compared using Fisher’s exact test. Patients

were divided by IFX serum trough level and

IL-6 serum level, and cut-off values were set

according to the protocol of the RISING study

[7, 8]. To explore prognostic factors at baseline

or early phase for clinical disease activity,

univariate and multivariate analysis were

applied. Variables were selected using a

stepwise method. Cut-off values were

determined using the receiver operating

characteristics (ROC) curve. P values \0.05

were considered significant. All analyses were

conducted using JMP10 software, version 11.0

(SAS Institute Inc., Cary, NC, USA).
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RESULTS

Patient Background

Baseline characteristics of the 35 patients are

shown in Table 1. Median (IQR) age was

53 (44–66) years and 29 (81%) patients were

female. Disease duration was

2.41 (0.75–75) years. At baseline, disease

activity assessed by DAS28-ESR was high

(5.14 median), but dose of concomitant MTX

was 8 mg/week (median). In three patients,

IFX administration was discontinued after

7 months due to lack of efficacy, economical

reasons, or adverse events (infusion reaction).

Analysis at 1 year for 3 patients was done

using the last observation carried forward

method.

Changes in Clinical Response and Serum

Trough Level of IFX and Serum Levels

of Cytokines

DAS28-ESR was 5.15 at baseline and was

significantly reduced to 2.82 at 3 months, 2.68

at 6 months, and 2.49 at 1 year (P\0.0001;

Table 2). Median CDAI was 19.2 at baseline and

significantly reduced to 5.1 at 3 months, 3.3 at

6 months, and 1.95 at 1 year (P\0.0001;

Table 2). Serum matrix metalloproteinase-3

(MMP-3) levels and DAS28-CRP were also

significantly reduced after 3 months.

Chronological changes in representative values

are shown in Figure S1 in the supplementary

material.

Serum trough level of IFX was 2.92 lg/mL

(median) at 3 months, which exceeds the 1 lg/

mL considered as the minimally effective

concentration. This concentration was

maintained until 1 year. The percentage of

patients with serum IFX concentration of

more than 1 lg/mL was over 70% of all

patients. Serum levels of GM-CSF, IFN-c,

IL-12, and IL-6 were significantly reduced at

1 year compared to those at baseline.

Remarkably, IL-6 was dramatically reduced

from 4.29 pg/ml at baseline to 0.36 pg/mL at

1 year (P\0.0001).

Table 1 Baseline characteristics of patients

Variables N5 35

Age (years) 53 (44–66)

Female, n (%) 29 (81)

Body weight (kg) 54.5 (47–66)

Disease duration (years) 2.41 (0.75–7.5)

Methotrexate dose (mg/week) 8 (8–10)

Concomitant glucocorticoid, n (%) 7 (20)

DAS28-CRP 4.17 (3.07–5.82)

DAS28-ESR 5.14 (4.04–6.89)

SDAI 22.8 (15.0–42.2)

CDAI 19.2 (14.3–38.8)

Tender joint count (0–28) 5 (1–13)

Swollen joint count (0–28) 7 (4–12)

CRP (mg/dL) 0.95 (0.08–2.68)

ESR (mm/h) 46 (24–85)

Patients global VAS 50 (27–66)

Physicians global VAS 50 (18–75)

HAQ-DI score (unit) 0.75 (0.38–1.50)

RF (IU/mL) 62 (17–124)

ACPA (IU/mL) 97.5 (11.7–166.5)

MMP-3 (ng/mL) 172.7 (66.1–378.2)

Values are median and interquartile range unless otherwise
stated
ACPA anti-citrullinated peptide antibody, CDAI Clinical
Disease Activity Index, CRP C-reactive protein, DAS28
Disease Activity Score 28, ESR erythrocyte sedimentation
rate, HAQ-DIHealth Assessment Questionnaire-Disability
Index,MMP-3 matrix metalloproteinase-3, RF rheumatoid
factor, SDAI Simplified Disease Activity Index, VAS visual
analogue scale

158 Rheumatol Ther (2016) 3:155–166



T
ab
le
2

C
ha
ng
e
in

cl
in
ic
al
pa
ra
m
et
er
s
an
d
se
ru
m

tr
ou
gh

le
ve
l
of

in
fli
xi
m
ab

an
d
se
ru
m

le
ve
l
of

cy
to
ki
ne
s
du
ri
ng

in
fli
xi
m
ab

tr
ea
tm

en
t

V
ar
ia
bl
es

B
as
el
in
e

3
m
on

th
s

6
m
on

th
s

1
ye
ar

P
va
lu
e

C
lin

ic
al
pa
ra
m
et
er

D
A
S2
8-
C
R
P

4.
17

(3
.0
8–

5.
82
)

2.
10

(1
.4
2–

3.
27
)

1.
83

(1
.3
3–

2.
50
)

1.
63

(1
.3
1–

2.
26
)

\
0.
00
01

D
A
S2
8-
E
SR

5.
15

(4
.0
4–

6.
89
)

2.
82

(2
.2
3–

4.
48
)

2.
68

(2
.2
3–

3.
60
)

2.
49

(2
.1
8–

3.
69
)

\
0.
00
01

SD
A
I

22
.8

(1
5.
0–

42
.2
)

5.
16

(2
.5
–1

2.
0)

3.
53

(1
.4
9–

9.
73
)

2.
21

(0
.9
4–

7.
20
)

\
0.
00
01

C
D
A
I

19
.2

(1
4.
3–

38
.8
)

5.
1
(2
.2
–1

1.
9)

3.
3
(1
.4
–9

.5
)

1.
95

(0
.9
–7

.1
3)

\
0.
00
01

T
en
de
r
jo
in
t
co
un

t
(0
–2

8)
5
(1
–1

3)
0
(0
–1

)
0
(0
–1

)
0
(0
–1

)
\
0.
00
01

Sw
ol
le
n
jo
in
t
co
un

t
(0
–2

8)
7
(4
–1

2)
1
(0
–3

)
0
(0
–2

)
0
(0
–1

)
\
0.
00
01

C
R
P
(m

g/
dL

)
0.
95

(0
.0
8–

2.
68
)

0.
09

(0
.0
2–

0.
46
)

0.
04

(0
.0
2–

0.
2)

0.
05

(0
.0
2–

0.
12
)

\
0.
00
01

E
SR

(m
m
/h
)

46
(2
4–

85
)

25
(1
5–

41
)

20
(1
2–

31
)

18
.5

(1
3.
3–

30
.3
)

0.
00
09

H
A
Q
-D

I
sc
or
e
(u
ni
t)

0.
75

(0
.3
8–

1.
5)

0.
38

(0
.1
3–

0.
88
)

0.
25

(0
–0

.6
3)

0.
25

(0
–0

.7
5)

0.
41

R
F
(I
U
/m

L
)

62
(1
7.
3–

12
4)

32
(1
1.
5–

86
)

28
(1
1.
8–

81
.3
)

24
(9
–5

1)
0.
06
5

M
M
P-
3
(n
g/
m
L
)

17
2
(6
6.
1–

37
8)

10
5
(4
6.
9–

17
4)

68
.3

(4
3.
7–

14
0)

54
.4

(4
0–

81
.9
)

\
0.
00
01

Se
ru
m

IF
X

tr
ou
gh

co
nc
en
tr
at
io
n
(l
g/
m
L
)

N
.D
.

2.
92

(0
.9
6–

6.
32
)

2.
1
(0
.7
6–

5.
14
)

3.
35

(1
.1
2–

12
.7
)

\
0.
00
01

Pe
rc
en
ta
ge

of
pa
ti
en
ts
w
it
h
se
ru
m

IF
X

co
nc
en
tr
at
io
n
of

m
or
e
th
an

1
lg
/m

L
(%

)

N
.D
.

74
71

78
0.
89

Se
ru
m

cy
to
ki
ne

co
nc
en
tr
at
io
n
(p
g/
m
L
)

G
M
-C
SF

0.
14

(0
.0
58
–0

.3
4)

0.
13

(0
.0
51
–0

.3
9)

0.
14

(0
.0
56
–0

.2
8)

0.
02
3
(0
.0
11
–0

.0
55
)

0.
00
03

IF
N
-c

0.
61

(0
.3
6–

1.
03
)

1.
35

(0
.7
5–

4.
03
)

0.
55

(1
.3
2–

2.
38
)

1.
22

(0
.7
3–

2.
93
)

0.
00
25

IL
-1

0.
13

(0
.0
51
–0

.2
6)

0.
13

(0
.0
58
–0

.2
5)

0.
13

(0
.0
53
–0

.2
1)

0.
17

(0
.0
88
–0

.2
1)

0.
65

IL
-1
0

0.
95

(0
.3
7–

1.
53
)

1.
19

(0
.6
6–

1.
75
)

0.
94

(0
.6
1–

1.
61
)

1.
10

(0
.9
1–

1.
37
)

0.
42

IL
-1
2

0.
23

(0
.1
1–

0.
45
)

0.
50

(0
.2
9–

1.
05
)

0.
56

(0
.2
7–

0.
97
)

0.
32

(0
.1
8–

0.
48
)

0.
00
06

IL
-2

0.
07
3
(0
.0
13
–0

.2
3)

0.
08
7
(0
.0
50
–0

.2
4)

0.
09
2
(0
.0
07
4–

0.
21
)

0.
07
7
(0
.0
42
–0

.1
1)

0.
75

IL
-6

4.
29

(0
.8
2–

10
.3
)

1.
04

(0
.5
1–

3.
35
)

0.
91

(0
.4
0–

1.
99
)

0.
36

(0
.2
5–

0.
63
)

\
0.
00
01

IL
-8

10
.0

(6
.5
7–

25
.8
)

18
.4

(6
.3
8–

45
.4
)

9.
45

(5
.4
8–

14
.3
)

9.
42

(6
.0
1–

33
.9
)

0.
17

Rheumatol Ther (2016) 3:155–166 159



Association Among Serum Trough Levels

of IFX, Serum Levels of Cytokines,

and Clinical Responses in the Early Phase

of IFX Treatment

Comparison of disease activity among the four

groups showed significant differences at both 3

and 6 months. Namely, disease activity was

lower in the IFX-high/IL-6-low and IFX-low/

IL-6-low groups. In addition, serum CRP levels

were lower in these groups. However, in

contrast to the RISING study serum levels of

rheumatoid factor, anti-citrullinated peptide

antibody, and MMP-3 did not differ between

groups [7, 8].

To confirm a direct association between the

IFX serum trough level and clinical response,

patients were divided using the same cut-off

values into IFX-high and -low groups and

disease activity was compared at 3 and

6 months. Disease activity tended to be lower

in the IFX-high group at both 3 and 6 months.

These results suggest that serum IL-6 level,

rather than IFX serum trough level, potentially

reflects TNF-a inhibition and disease activity.

Further, prediction of disease activity at

1 year was attempted using the classification

model, a combination IFX serum trough level

and IL-6 serum level at 3 and 6 months.

However, no significant association was

observed.

Association Between Serum Cytokine

Levels at Baseline and Clinical Response

at 1 Year

To identify baseline factors associated with

efficacy at 1 year, correlations between clinical

parameters and serum cytokine levels at

baseline to disease activity at 1 year were

compared by univariate analysis. Although

clinical parameters at baseline were notT
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significantly correlated with disease activity,

serum levels of IL-6 and IL-10 were

significantly correlated, as shown in Table 3.

To determine independent variables for

prognosis, we then conducted a multivariate

analysis. Notably, IL-6 and IL-10 were associated

with disease activity as evaluated by DAS28-ESR

at 1 year (Table 4). When CDAI was used for

evaluation, IL-2, -6, and -10 were associated

with disease activity. In categorical

classifications, IL-6 and IL-10 were associated

with remission as determined by DAS28-ESR

and CDAI. Cut-off values of 5.45 and 5.46 pg/

mL for IL-6 and 1.68 and 2.36 pg/mL for IL-10

discriminated remission from non-remission by

DAS28-ESR or CDAI at 1 year. The sensitivity

and specificity of evaluation by DAS28-ESR was

0.80 and 0.67 for IL-6 and 0.95 and 0.5 for IL-10

(Fig. 1). The sensitivity and specificity of

evaluation by CDAI was 0.80 and 0.67 for IL-6

and 1.0, 0.33 for IL-10. Values of the area under

the curve were 0.76 for IL-6 and 0.69 for IL-10,

indicating moderate accuracy.

DISCUSSION

In this single-center, observational and

investigational cohort study, we demonstrated

that IL-6 serumlevel rather than IFXserumtrough

level was associated with disease activity at 3 and

6 months after the initiation of IFX treatment. In

addition, serum levels of IL-6 and IL-10 at baseline

were significantly associated with efficacy after

1 year of treatment with IFX for RA patients with

an inadequate response to MTX.

Several studies have analyzed the kinetics of

serum inflammatory cytokines following IFX

administration [7, 8, 14–17]. In some of these

studies, serum levels of IL-6 decreased in

response to IFX administration [14–16].

Fourteen weeks after the initiation of IFX

Table 3 Univariate analysis of associations between
baseline clinical parameters and serum cytokines and
clinical remission at 1 year

Baseline variables Clinical remission at 1 year

DAS28-ESR
(P value)

CDAI
(P value)

Clinical parameters

Age 0.74 0.96

Disease duration 0.45 0.50

DAS28-CRP 0.22 0.23

DAS28-ESR 0.08 0.14

SDAI 0.27 0.37

CDAI 0.23 0.34

Tender joint count
(0–28)

0.15 0.12

Swollen joint count
(0–28)

0.85 0.89

CRP 0.80 0.96

ESR 0.42 0.63

HAQ-DI score 0.41 0.63

RF 0.47 0.98

ACPA 0.50 0.50

MMP-3 0.60 0.91

Serum cytokine concentration

GM-CSF 0.33 0.28

IFN-c 0.60 0.17

IL-1 0.80 0.95

IL-10 0.017 0.031

IL-12 0.22 0.33

IL-2 0.17 0.10

IL-6 0.030 0.030

IL-8 0.052 0.053

TNF-a 0.040 0.12

P values are indicated
ACPA anti-citrullinated peptide antibody, CDAI Clinical
Disease Activity Index, CRP C-reactive protein, DAS28
Disease Activity Score 28, ESR erythrocyte sedimentation
rate, GM-CSF granulocyte–macrophage
colony-stimulating factor, HAQ-DI Health Assessment
Questionnaire-Disability Disability Index, IFN interferon,
IL interleukin, MMP-3 matrix metalloproteinase-3, RF
rheumatoid factor, SDAI Simplified Disease Activity
Index, TNF tumor necrosis factor, VAS visual analogue
scale
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administration, a decrease in the serum

concentration was observed for IL-6, but not

for TNF-a [14, 15]. Regarding reports of earlier

time points following the initiation of IFX

administration, the serum level of IL-6 was

immediately reduced and maintained, whereas

that of TNF-a was temporarily increased and

recovered to baseline level [16]. In the current

study, a significant decrease in the serum level

of IL-6 at 3 months compared to baseline and a

trend for a further reduction at 6 months and

1 year was observed. However, the serum

concentration of TNF-a did not change during

the 1-year period, which is consistent with the

reports above. In addition, when using the

optimized administration method based on

the T2T approach, the dose and intervals of

IFX administration were not constant and

serum levels of IL-6 significantly decreased

over the 1-year period. This sequential

observational study over 1 year to be is

therefore considered to be unique and to give

considerable weight to routine clinical practice.

Few reports have described serum factors

prognostic for the efficacy of IFX. One reported

prognostic factor is baseline serum

concentration of TNF-a [7, 8]. Another report

indicated that IL-1b concentration in whole

blood stimulated by lipopolysaccharide was

prognostic of efficacy at 6 months after the

initiation of IFX treatment [17]. The current

study clearly demonstrates that baseline serum

concentrations of both IL-6 and IL-10 are

prognostic for the efficacy of IFX treatment at

1 year.

IL-6 is a proinflammatory cytokine which is

strongly associated with the pathophysiology of

RA. In contrast, IL-10 is considered a pleiotropic

cytokine with suppressive functions, and its role

in RA is controversial. The serum concentration

of IL-10 was reportedly not affected by 1 month

of treatment with IFX [7]. Increases in the serum

concentration of IL-10 were observed in

patients with RA compared to healthy controls

[18]. In addition, IL-10-deficient animal models

manifest arthritis-exacerbated bone erosion

[19]. Further, TNF-a inhibition was reported to

induce IL-10 production from CD4? T cells [20].

Therefore, the role of IL-10 in the

pathophysiology of RA remains controversial.

The results of the current study show that low

baseline IL-10 concentration association with

favorable outcome may indicate that IL-10 can

associate with response to TNF inhibition under

abnormal cytokine condition in RA. And it

requires further study of molecular mechanisms

to clarify association between serum levels of

IL-10 and TNF-a inhibition.

However, a number of limitations also

warrant mention. First, in the study design,

the sample size was relatively small. Although

reliable clinical data with relatively low bias

were collected by experienced rheumatologists

at a high-volume single center, sensitive

techniques, including an ultra-sensitive assay

Table 4 Multivariate analysis of the association of
extracted baseline serum cytokines with clinical remission
at 1 year

Variables OR (95% CI) P value

Clinical remission at 1 year

DAS28-ESR

IL-10 1.92 (1.04–7.43) 0.015

IL-6 1.09 (1.01–1.26) 0.0026

CDAI at week 52

IL-10 1.46 (1.02–4.46) 0.022

IL-2 41.8 (0.37-8588) 0.12

IL-6 1.08 (1.01–1.25) 0.025

Calculated P values, OR, and 95% CIs are indicated
CDAI Clinical Disease Activity Index, CI confidence
interval, DAS28 Disease Activity Score 28, ESR
erythrocyte sedimentation rate, IL interleukin, OR odds
ratio
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for the detection of extremely low

concentrations of cytokines in serum were

used, and variables such as cytokines in a

cohort comprehensively and chronologically

measured, data may be required external

validation using different data set. Second,

administration based on the T2T approach in

the clinical setting of IFX serum trough level

and serum cytokine level might be influenced

by IFX interval and dose, as well as concomitant

drugs. In this regard, the serum trough level of

IFX might not be an optimal prognostic marker

when using the T2T approach. The data and

previous insights were therefore interpreted

with care and it was determined that the

serum concentration of IL-6 is the most

stable and reliable prognostic factor at baseline

and the most stable and reliable disease activity

Fig. 1 Cut-off values
of baseline serum
levels of IL-6 and
IL-10 for the predic-
tion of clinical remis-
sion at 1 year. Cut-off
values of baseline
serum IL-6 and IL-10
concentration were
calculated by ROC.
AUC area under
curve, IL interleukin,
ROC receiver operat-
ing characteristics
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marker at 3 and 6 months of IFX treatment.

Further study of IFX is required to alleviate

these concerns.

CONCLUSIONS

In conclusion, disease activity and remission in

the early phase of IFX therapy are associatedwith

the serum level of IL-6. Serum levels of IL-6 and

IL-10 at baseline predicted the efficacy of IFX at

1 year. Patients with an inadequate response to

MTX and a high serum level of IL-6 or IL-10 at

baseline might be refractory to IFX treatment.

Patients with high serum levels of IL-6 in the

early phase of IFX treatment may require more

intensive treatment at these time points or

shorter administration intervals to achieve

higher levels of clinical remission at 1 year.
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