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Abstract
Objective: To evaluate the temporal responses to infliximab in fatigue and other selected parameters of physical
function, inflammation, disease activity, and QOL in a cohort of rheumatoid arthritis patients.
Methods: A prospective study was conducted. At baseline (PRE), after two (POST 2) and six (POST 6) months
of treatment with infliximab (3 mg/Kg), fatigue, muscle function and strength, quality of life, disease activity, and
markers of inflammation were assessed in 25 consecutive patients.
Results: Infliximab treatment resulted in a significant reduction in fatigue at POST 2 and POST 6 when evaluated
by both Chalder and the Global Fatigue VAS scale. Similarly, improvements in physical function at POST 2 and
POST 6 as assessed by both the timed-stands test and SF-36 physical functioning domain was also observed.
Conversely, disease activity, as assessed by DAS-28, remained unchanged at POST 2 and improved only at POST
6. The reduction in clinical markers of inflammation (i.e. CRP and ERS) did not reach significance at POST 2 or at
POST 6, except for a trend in CRP after 6 months of treatment. Muscle strength remained unchanged throughout
the trial. Additionally, no significant correlations were found between delta changes of either disease activity or
inflammation parameters and physical function and fatigue parameters.
Conclusion: These findings clearly reveal a temporal dissociation between the improvements in fatigue, physical
function, and quality of life and the reduction in disease activity in response to infliximab in rheumatoid arthritis
patients. The predictive value of these early response factors merits further investigations.

Keywords: TNF-α blockers; Early response; Biologic therapy

Patients and Methods

Introduction

Study design

Rheumatoid arthritis (RA) is a chronic inflammatory autoimmune
disease characterized by swollen of the joints, pain, impaired muscle
strength, physical function, and fatigue [1,2]. The latter symptom is
believed to impose severe physical limitation to the patients, thereby
impacting their quality of life (QOL) [3].

A prospective study was conducted. At baseline (PRE), after two
(POST 2) and six (POST 6) months of treatment with infliximab (3
mg/Kg), we assessed fatigue, muscle function and strength, quality of
life, disease activity, and markers of inflammation.

Fatigue has been recognized as a multi-causal, multidimensional
and complex concept in which psychological, biochemical, and
physiological factors play a role [4]. In RA, little is known regarding
the time-course of the effects of biologic medication on fatigue and its
relationship with functional capacity, muscular strength, and QOL, as
well as disease activity and inflammatory parameters [5].
Therefore, the purpose of this study was to evaluate the temporal
responses to infliximab in fatigue and other selected parameters of
physical function, inflammation, disease activity, and QOL in a cohort
of RA patients.
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Patients
Twenty-five consecutive RA patients (22 women; mean age: 49.2 ±
12.6) years; mean time since diagnosis: 9.8 ± 6.2 years) were selected
from the Division of Rheumatology of the School of Medicine of the
University of São Paulo, Brazil. Inclusion criteria were: diagnosis of
RA, according to the American College of Rheumatology (1987)
criteria; age between 18 and 65 years; and active disease despite
treatment with at least two of DMARDS including MTX. Patients
unable to perform physical tests were excluded from the study.
According to our Biological Center Protocol, the anti-TNF initiation
was followed by the DMARDs withdrawal, except methotrexate (60%),
leflunomide (30%) and azathioprine (10%). Glucocorticoid was
maintained (median dose 8 ± 3.83 mg/d; range 5-20 mg/d). The
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protocol was approved by the local ethical committee and all patients
signed the informed consent prior to participation.

Fatigue, quality of life, inflammation and disease activity
Chalder questionnaire and Global Fatigue VAS scale were used to
assess fatigue [6]. Additionally, the patients completed the HAQ and
HAQ-ID to evaluate functional capacity, and the SF-36 to assess
quality of life [7]. Disease activity was evaluated by the Disease Activity
Score (DAS-28) [8]. The systemic inflammation markers C-reactive
protein (CRP) and erythrocyte sedimentation rate (ESR) were also
assessed at all time points.

Physical function and muscle strength
Physical function was assessed by the timed-stands test [9].
Maximal isometric strength was evaluated through the use of a
handgrip and a trunk extension dynamometer. Maximal dynamic
strength was determined by means of the one-repetition-maximum
test (1-RM) on the leg-press and bench-press exercises [10].

PRE

POST 2

Statistical analysis
Data were analyzed by a one-way ANOVA. Univariate Person's
correlations between delta changes of disease activity (DAS-28) or
inflammation parameters (ESR and CRP) with fatigue (Chalder and
Score of Global Fatigue) and physical function (Timed-Stands Test)
was performed. Significance level was set at p ≤ 0.05. Data are
presented as mean ± SE.

Results
Table 1 summarizes the main results. Infliximab treatment resulted
in a significant reduction in fatigue at POST 2 and POST 6 when
evaluated by both Chalder and the Global Fatigue VAS scale. Similarly,
improvements in physical function at POST 2 and POST 6 were also
observed, as assessed by both Timed-Stands Test and SF-36 physical
functioning domain. Conversely, disease activity (as assessed by
DAS-28) remained unchanged at POST 2 and improved only at POST
6. The reduction in clinical markers of inflammation (i.e. CRP and
ESR) did not reach significance at POST 2 or at POST 6, except for a
trend in CRP after 6 months of treatment.
POST 6

p

p

(PRE to POST 2)

(PRE to POST 6)

Chalder

17.76 ± 1.31

6.41 ± 0.86

6.40 ± 0.78

<0.0001

<0.0001

Global Fatigue VAS scale

6.76 ± 0.37

3.72 ± 0.54

3.92 ± 0.34

<0.0001

<0.0001

Timed-Stands test

8.96 ± 1.12

13.08 ± 0.90

13.40 ± 1.26

0.03

0.01

SF-36 physical functioning

21.2 ± 3.91

71.72 ± 5.87

93.60 ± 2.49

<0.0001

<0.0001

SF-36 role-physical

38.64 ± 4.78

82.45 ± 6.21

89.20 ± 4.58

<0.0001

<0.0001

SF-36 bodily-pain

36.76 ± 3.05

60.56 ± 4.11

60.16 ± 3.48

<0.0001

<0.0001

SF-36 general-health

41.16 ± 3.31

69.28 ± 3.87

62.56 ± 3.40

<0.0001

<0.0001

SF-36 vitality

43.40 ± 4.11

73.40 ± 4.59

61.00 ± 3.35

<0.0001

0.0008

SF-36 social-functioning

54.00 ± 4.71

64.80 ± 4.06

78.42 ± 3.68

0.16 (ns)

0.0002

SF-36 role-emotional

47.96 ± 5.12

79.98 ± 6.08

83.99 ± 5.81

0.0005

<0.0001

SF-36 mental-health

60.72 ± 4.34

69.16 ± 5.54

68.36 ± 2.89

0.37 (ns)

0.44 (ns)

DAS-28

4.90 ± 0.29

4.38 ± 0.36

3.2 ± 0.42

0.47 (ns)

0.004

CRP (mg/L)

19.61 ± 4.76

9.29 ± 2.29

9.02 ± 2.00

0.08 (ns)

0.06 (ns)

ESR (mm/1st h)

32.52 ± 6.16

25.86 ± 4.33

19.21 ± 3.35

0.45 (ns)

0.11 (ns)

(number of stands)

Table 1: Fatigue, physical function, disease activity, and inflammation parameters before (PRE), after two (POST 2) and after six (POST 6)
months of infliximab treatment. PRE: before infliximab treatment; POST 2: after 2 months of treatment; POST 6: after 6 months of treatment;
DAS: disease activity score; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate. Muscle strength remained unchanged throughout the
study (p=0.22 for bench-press 1-RM; p=0.19 for leg-press 1-RM; p=0.14 for handgrip; p=0.69 for trunk extension).
Additionally, no significant correlations were found between delta
changes of either disease activity or inflammation parameters and
physical function and fatigue parameters (Table 2).
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Discussion
The novel finding of this study is the temporal dissociation between
the improvements in fatigue, physical function, and quality of life and
the reduction in disease activity in response to infliximab in RA
patients.
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Chalder

Global Fatigue VAS scale

Timed-Stands Test

DAS-28 (r)

ESR (r)

CRP (r)

PRE to POST 2

0.02

0.05

0.10

PRE to POST 6

0.22

0.02

0.08

PRE to POST 2

0.19

-0.22

-0.06

PRE to POST 6

-0.01

0.09

0.15

PRE to POST 2

0.14

-0.28

-0.32

PRE to POST 6

-0.26

-0.16

-0.27

Table 2: Person correlation (r) between delta changes of disease activity (DAS-28) or inflammation parameters (ESR and CRP) with fatigue
(Chalder and Score of Global Fatigue) and physical function (timed-stands test). Values are presented as correlation from delta changes between
PRE and POST 2 and changes between PRE and POST 6 time points. PRE: before infliximab treatment; POST 2: after 2 months of treatment;
POST 6: after 6 months of treatment; DAS: disease activity score; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate. No significant
associations were observed (p>0.05).
A few studies demonstrated the effect of infliximab treatment in RA
[4] with a positive result on fatigue [11,12]. However, fatigue
assessments were performed only after 24 weeks of treatment [11] or
in patients on stable treatment for at least 6 months prior to the
intervention [12]. In fact, there is evidence of an early response to
other TNFα blockers (e.g., etanercept and adalimumab) in fatigue
[13,14], but without a concomitant evaluation of disease activity and
inflammation, precluding any conclusion about the sequence of these
events. To the best of our knowledge, this is the first report to show
that infliximab responses are chronologically "detached", with an early
improvement in fatigue and other parameters related to quality of life
and physical function, and a late improvement in disease activity and a
possible attenuation in inflammation (based on a non-significant
decrease in CRP values). The lack of any statistical association between
theses parameters reinforces this temporal dissociation.
As opposed to these findings, Ban et al. [15] observed sustained
improvement in disease activity markers in 13 Asians patients with RA
after only two weeks of infliximab treatment throughout a 54-week
follow-up period. Interestingly, such benefits were paralleled by
physical function amelioration, but no assessments of fatigue and
other parameters of quality of life were performed. Ethnical differences
may have accounted for the early improvement in disease activity
reported in this study.
Despite the fact that the DAS-28 score is recognized as one of the
most relevant criteria for assessing the efficacy of any sort of treatment
in RA, the present data suggest that other factors such as fatigue,
physical function and quality of life should be considered in order to
fully appreciate the efficacy of infliximab treatment in RA.
In summary, the finding of a temporal dissociation among clinical
parameters (e.g., fatigue and disease activity) in response to infliximab
provides a novel tool to assess the effectiveness of biological therapy
that may help clinicians in the daily care of RA patients. The predictive
value of these early response factors merits further investigations with
larger number of patients.
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