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Abstract
Objective

Fatigue is an important aspect of rheumatoid arthritis (RA). The objective was to assess fatigue levels and its determinants 
over the first 4 months of tocilizumab (TCZ) treatment in RA patients. 

Methods
We performed a multicentre prospective study of RA patients treated with intravenous TCZ in open-label prescription 
conditions. The first 5 infusions (4 months) were assessed. The primary endpoint was the percentage of patients with 

variation of the FACIT fatigue scale from inclusion to 4 months, above the minimal clinically important difference (MCID) 
of 4 points. Fatigue was also assessed by the patient acceptable symptom state for fatigue (PASS) question. Variables 

related with fatigue and with fatigue improvement including other patient reported outcomes, depression and anxiety, and 
disease activity, were assessed before and after treatment. Analyses: univariate and multivariate logistic regressions. 

Results
Of 719 patients, 610 had evaluable data: mean age 56±13 years, disease duration 12±10 years, 490 (81%) women. 

At baseline, fatigue levels were high: 73% patients had unacceptable fatigue. At 4 months, 378 patients (62%) reached 
MCID improvement for fatigue. Fatigue reduction was rapid, seen as early as after 2 weeks. Fatigue was mainly related 
to functional status (HAQ score), depression and anxiety, both before and after TCZ treatment. Moderate predictors of 

fatigue improvement were evidenced.

Conclusion
In these long-standing RA patients, fatigue levels were high and mainly explained by HAQ and psychological distress 

but improved with treatment indicating a link with disease activity. The pathophysiological basis of RA fatigue should be 
further explored.

Key words
rheumatoid arthritis, outcomes research, patient perspective, fatigue, FACIT, quality of life, response criteria 



665

Fatigue in RA (PEPS study) / L. Gossec et al.

Laure Gossec, MD, PhD
Ghislaine Steinberg, MD
Stephanie Rouanet, biostatistician
Bernard Combe, MD, PhD
Please address correspondence to: 
Laure Gossec, MD, PhD,
Hôpital Pitié-Salpétrière, 
Service de Rhumatologie, 
47-83 Boulevard de l’Hôpital, 
75013 Paris, France.
E-mail: laure.gossec@aphp.fr 
Received on January 8, 2015; accepted in 
revised form on March 13, 2015.
© Copyright CliniCal and 
ExpErimEntal rhEumatology 2015

Funding: this work was supported by 
an unrestricted grant from Roche Chugai 
France.
Competing interests: Laure Gossec 
has received fees for speaking and/or 
consulting from AbbVie, Janssen, MSD, 
Novartis, Pfizer, Roche-Chugai and UCB; 
Ghislaine Steinberg is a Roche employee; 
Stephanie Rouanet is a past Roche 
employee; Bernard Combe has received 
consultancy honoraria and research 
funding from: AbbVie, BMS, Lilly, Merck, 
Novartis, Pfizer, Roche-Chugai and UCB.

Introduction
Fatigue is an important aspect of dis-
ease which has an impact on quality of 
life for patients suffering from rheuma-
toid arthritis (RA). Over the last few 
years, several studies have revealed 
that fatigue is a major aspect of disease 
impact for RA patients, alongside pain 
and functional disability (1-4). 
Fatigue in RA appears to be different 
from normal tiredness (5). It is de-
scribed by RA patients as severe and 
overwhelming (2). In patient focus 
groups, RA fatigue has also been de-
scribed as exhaustion, lack of energy, 
‘feeling drained’ (6, 7). RA fatigue has 
an important impact on family, profes-
sional and social life in particular due 
to its unpredictable nature. In fact, pa-
tients place fatigue as the third domain 
of health in terms of impact on their life 
(3) and in terms of priority for improve-
ment (8). 
Thus, fatigue characteristics are well 
known in RA. However, several impor-
tant questions remain unclear. Firstly, 
what are the drivers of fatigue in RA? 
And secondly, how can we treat RA-
related fatigue? 
Concerning the drivers of fatigue in 
RA, to date, the link between fatigue 
and disease activity remains unclear 
(9-11). Fatigue may be associated with 
patient-related variables (e.g. demo-
graphics or depression) as much as 
disease-related variables (e.g. disease 
activity) (1, 9, 12). It is also possible 
that the link between fatigue and dis-
ease activity may differ, according to 
the disease activity level, e.g. for pa-
tients with very active disease versus 
with moderate to low disease activity.
Biologic therapies have shown some 
efficacy on RA-related fatigue (5). In 
particular, in phase III studies, tocili-
zumab (TCZ) has shown its efficacy on 
several aspects of the disease, includ-
ing fatigue (13-17). However, there 
are differences between randomised 
clinical trials and open-label prescrip-
tion conditions (18). Most patients seen 
at the clinic could not be included in 
trials, and efficacy and tolerance may 
differ in usual conditions compared to 
clinical trials with selected patients. 
Furthermore, to date, no study has ex-
amined whether certain patient charac-

teristics are able to identify those most 
likely to respond.
Therefore, this study was set up in order 
to describe the effects of TCZ on fatigue 
in RA in an open-label setting, and to 
explore the factors related with fatigue 
and its improvement in RA patients, be-
fore and after a biologic therapy. 
 
Patients and methods
Study design
The PEPS (Etude Pharmaco Epidémi-
ologique de l’imPact en vie réelle d’un 
traitement par RoActemra® sur la fa-
tigue des patientS avec polyarthrite rhu-
matoïde) study was a French prospec-
tive observational multicentre study 
conducted in secondary or tertiary-care 
hospitals in 2010-11. (clinicaltrials.gov 
registration number NCT01667458).

Patients
Eligible patients were patients with 
moderate to severe RA, requiring TCZ 
according to their physicians, who able 
to complete questionnaires, and were in-
formed about their study participation. 

Treatment
The patients received intravenous TCZ 
as prescribed by the treating physician 
according to the French regulations for 
RA, with no specific protocol, and with 
or without co-medication with con-
ventional synthetic disease-modifying 
drugs and/or corticosteroids. Treatment 
duration for the study was 4 months, 
which usually corresponds to the first 
5 infusions of TCZ. 

Fatigue
Fatigue was the primary outcome of 
this study and was assessed by the 
Functional Assessment of Chronic Ill-
ness Therapy-Fatigue (FACIT fatigue) 
questionnaire (19, 20): this widely-used 
questionnaire comprises 13 questions, 
each assessed through a 5-point Likert 
scale with a score range of 0–52, where 
higher results indicate less fatigue. 
The patient acceptable symptom state 
(PASS) question for fatigue was also 
assessed: here patients rate their fa-
tigue as ‘acceptable’ or ‘unacceptable’ 
(21). Finally, fatigue was also assessed 
by a visual analogue scale (0–100 
VAS) (22).
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Factors potentially associated with 
fatigue and fatigue improvement
Three types of data were analysed, de-
mographic data, disease activity vari-
ables and patient-reported outcomes.
The Disease Activity Score (DAS28) 
(23) and its components swollen joint 
count, tender joint count, patient’s 
global assessment of disease activity 
VAS (0–100) and erythrocyte sedimen-
tation rate were collected at each time 
point, as were patient reported out-
comes including the health assessment 
questionnaire disability index (HAQ), 
pain VAS (0–100), sleep quality VAS 
(0–100), and anxiety and depression 
with the Hospital Anxiety and Depres-
sion Scale (HADS) scale (24, 25). The 
HADS can be analysed as absence/
doubtful/definite status for anxiety and 
depression (25).
Efficacy data were collected at base-
line, day 15 (only for fatigue), and then 
at 1, 2, 3 and 4 months. Safety was 
monitored according to usual practice 
throughout the study. 

Statistical analyses
• Effect of TCZ on fatigue
The primary endpoint of the PEPS 
study was the percentage of patients 
with a variation of FACIT-fatigue score 
from inclusion to 4 months above the 
minimal clinically important differ-
ence (MCID). The MCID was previ-
ously defined as 4 points (19). Efficacy 
analyses were performed on all patients 
who were in accordance with the in-
clusion and non-inclusion criteria, re-
ceived at least one TCZ infusion and 
had a FACIT-fatigue score available at 
inclusion and at least once following 
administration of TCZ. For the primary 
analysis, missing FACIT-fatigue score 
at 4 months was handled using the last 
observation carried forward method. 
DAS28 response was assessed using 
non-responder missing data imputation. 

• Variables related with fatigue and 
fatigue improvement
To define variables related with fatigue 
and with fatigue improvement (above 
MCID), and to assess whether the treat-
ment modified the relationship between 
fatigue and these associated variables, 
multiple linear regressions (for fatigue) 

and univariate (p≤0.15) then multivari-
ate stepwise logistic regressions (for 
fatigue improvement) were conducted. 
The following variables were ana-
lysed in the multiple linear regressions: 
HAQ, HADS, global and sleep VAS, 
joint counts, haemoglobin (age, dis-
ease duration, acute phase reactants and 
pain were correlated to the other vari-
ables so were taken out of the analyses). 
Here, no missing data imputation was 
performed. In the logistic regressions, 
quantitative variables were analysed as 
2 classes according to the median value 
where relevant.
We also explored whether fatigue re-
sponders (change above MCID) were 
DAS 28 responders (EULAR response 
[23]) in order to further assess relation 
between fatigue and disease activity. 
Finally, the determinants of an accept-
able fatigue (according to the PASS 
question) at month 4 were assessed by 
logistic regression on all collected base-
line variables.
The sample size of 650 patients was 
calculated to allow an accuracy of 4% 
(width of the 95% confidence interval, 
CI of 8%) around the estimated effect 
(MCID planned to be reached by 65% 
of patients) with a type I error of 5% 
and an estimated 10% of patients with 
non-evaluable data (13-15).
Quantitative data were expressed as 
mean (standard deviation) and quali-
tative data as number and percentages 
(percentages were calculated excluding 
missing data).

All tests were two-sided with α risk 
at 5%. Statistical analyses were per-
formed using SAS version 8.2 (SAS 
Institute Inc. Cary, NC, USA).

Results
Patient characteristics (Table I)
One hundred and ninety-three investi-
gators from secondary and tertiary-care 
centres across France included 719 pa-
tients between January 2010 and May 
2011. The efficacy analysis was per-
formed on 610 patients. The reasons 
for exclusion of the efficacy population 
were by decreasing frequency: FACIT-
fatigue questionnaire not evaluable, 
non compliance with inclusion criteria 
and no TCZ infusion. A total of 108 
patients were prematurely discontinued 
from the study due to lack of treatment 
efficacy (28 patients), poor tolerance 
(39 patients), loss to follow-up (19), 
patient wish (10) or other reasons (12). 
Eighty-four percent of the patients 
were started on TCZ as a second-line or 
more biologic. Concomitant treatments 
included oral corticosteroids for 69% 
of patients, and a conventional disease-
modifying drug (mainly methotrexate) 
for 66%. 

Fatigue at baseline (Table I)
Fatigue levels at baseline were high in 
these long-standing active RA patients 
with a mean FACIT fatigue score of 
24±11 and 73% of the patients consid-
ering their fatigue level as unaccepta-
ble (PASS question). 

Table I. Patient characteristics at baseline and after 4 months of TCZ.
 
 Baseline Month 4

Mean age (years) 56 ±13 
Women (n, %) 490 (81%) 
Mean RA duration (years) 12 ± 10 
Rheumatoid factor or ACPA positive (n, %) 463 (81%) 
Erosive disease on plain radiographs (n,%) 444 (76.9%) 
Mean DAS 28-ESR 5.3 ± 1.1 2.8 ± 1.2
Mean swollen joint count (out of 28) 7 ± 5 2 ± 3
Mean patient global disease activity VAS 64 ± 22 37 ± 26
Mean FACIT-fatigue 24 ± 11 33 ± 11
Fatigue considered acceptable by the patient (PASS question) 27% 67%
Mean Fatigue VAS 61 ± 23 41 ± 26
Mean HAQ 1.6 ± 0.7 1.2 ± 0.8
Anxiety (definite score by HADS) 46%  29% 
Depression (definite score by HADS) 27% 23%
 
ACPA: anti-citrullinated protein antibodies; VAS: visual analogue scale (0–100); HAQ: Health Asses-
ment Questionnaire disability index (range 0–3); HADS: Hospital Anxiety and Depression Scale. 
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Improvement of fatigue in RA patients 
treated with TCZ 
Sixty-two percent (95% CI: 58–66) of 
the patients had a clinically significant 
improvement of their fatigue as as-
sessed by an increase of at least 4 points 
of the FACIT-fatigue score between 
inclusion and month 4. Furthermore, 
the percentage of patients considering 
their fatigue as acceptable increased 
from 27% to 67% between baseline and 
month 4. 
Efficacy on fatigue appeared early: at 
day 15, the median reduction in fatigue 
was of 9% and reached 31% at 4 months 
with seemingly a plateau after month 3 
(Fig. 1). 
As expected, TCZ also lead to improve-
ments for the other RA activity param-
eters (Table I and Supplementary online 
Fig. 1): mean DAS decreased from 
5.3±1.1 to 2.8±1.3 over 4 months with 
29% of patients in DAS28 defined re-
mission at 4 months (of note DAS28 at 
4 months was only available for 390 pa-
tients). TCZ efficacy on patient global 
assessment and on pain was similar to 
the efficacy on fatigue. Furthermore, 
safety assessments (on the safety popu-
lation, i.e. 713 patients) did not identify 
new or unexpected safety signals (Sup-
plementary online Fig. 1).

Determinants of fatigue improvement
In the multivariate logistic regression 
analysis on 417 patients with full data, 
3 determinants of clinically significant 
improvement in fatigue at month 4 were 
identified (Table II): more recent RA 
diagnosis, higher CRP level, and high-
er levels of fatigue at inclusion. When 
excluding baseline fatigue from the 
analysis, a third significant determinant 
was also identified: higher baseline pain 
VAS value (for a value > median value 
=66: odds ratio=2.2, 95%CI (1.4–3.5), 
p<0.001).  

Relation between fatigue improvement 
and DAS response
There was a positive significant but 
weak correlation (r=0.42, p<0.00001) 
between improvement of FACIT-Fa-
tigue and of DAS-28 between baseline 
and month 4. Furthermore, 65% of fa-
tigue responders were in low disease 
activity according to the DAS 28 at 

month 4, versus only 45% of fatigue 
non responders (p<0.0001).

Determinants of an acceptable fatigue 
after treatment
The determinants at inclusion of ob-
taining an acceptable level of fatigue 
(according to the PASS question) at 
month 4 were lower anxiety HADS 
(doubtful anxious status: odds ratio=1.9 
[1.0–3.7]; no anxiety: odds ratio=4.4 
[2.0–9.5], p<0.001), and lower depres-
sion HADS (doubtful depression status: 
odds ratio=2.4 [1.2–4.7]; no depression: 
odds ratio=2.6 [1.3–5.3], p=0.008).

Relationship between fatigue and other 
variables before and after TCZ
Fatigue was mainly associated with 
HAQ and psychological status, rather 
than disease-related variables such as 

swollen joint count. The relationships 
between fatigue and these variables 
were not modified by the introduction 
of TCZ (Table III). 

Discussion
To our knowledge, this study is the 
first study of a biologic in RA, where 
the primary endpoint was fatigue. This 
study is important for the RA field due 
to the current relative lack of quantified 
data on fatigue in RA. It brings to light 
several interesting new findings on fa-
tigue in RA.
Firstly, we confirmed the high levels of 
fatigue in RA, in particular in patients 
with active disease such as this popula-
tion of patients starting a biologic (Ta-
ble IV). Indeed, 73% of these patients 
estimated their fatigue as unacceptable. 
Secondly, we found that during TCZ 

Fig. 1. FACIT-fatigue score relative changes versus baseline over 4 months of TCZ treatment.
Results are presented as median percentage change and the bar represents the interquartile range (Q1–Q3).
Results are presented successively for 2 weeks after the first infusion (J15), then 1 month, 2 months, 
3 months and 4 months after the first infusion (M1 to M4). The N is the number of patients with data 
available at each timepoint.

Table II. Determinants of fatigue improvement during TCZ treatment.
 
n=358 patients Odds ratio 
 [95% confidence interval]  
 (p-value)

High level of fatigue at baseline (FACIT fatigue score ≤median of 23) 3.4 [2.1–5.3] 
 (p<0.001)
More recent RA diagnosis (<10 years) 1.6 [1.0–2.6] 
 (p=0.036)
High level of CRP at baseline (odds ratio for an increase of 10 mg/l) 1.1 [1.0-1.3] 
 1.2 (p=0.013)

Multivariate logistic regression analysis to explain an improvement above the minimal clinically       
important difference of 4 points between baseline and month 4. 
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treatment, fatigue improved indicating 
a link with disease activity; however, 
response to fatigue was not strongly re-
lated to DAS response but there was a 
link with baseline CRP, indicating that 
the inflammatory process plays a role 
in fatigue determinants. It was, how-
ever, difficult to determine who would 
respond in terms of fatigue, since the 
main predictor of a significant improve-
ment in fatigue after treatment was se-
vere fatigue at baseline. And thirdly, 
we found fatigue levels were strongly 
related to HAQ and psychological dis-
tress, both before and after treatment 
with TCZ. 
This study has some potential limita-
tions. The main weakness is the study 
design with no control group. How-
ever, this is a weakness only to assess 
the efficacy of TCZ, not to assess fac-
tors related with fatigue or with fatigue 
improvement in RA. Patients may have 
suffered from a selection bias, since 
this is a population of patients with 
active RA, starting a biologic. Thus, 
fatigue levels observed here are only 
applicable to such a population with 

active disease. However, again here, 
this should not invalidate our findings 
regarding factors associated with fa-
tigue or its improvement. Furthermore, 
this large population of RA patients 
was issued from both secondary and 
tertiary centres and is probably at least 
representative of patients starting bio-
logics in Western European countries 
in 2011. Indeed, fatigue levels were a 
little higher, but still similar, to data 
from published randomised clinical 
trials (Table IV). Many patients had 
incomplete data after treatment, which 
lead us to apply imputation techniques 
to our data. This is, however, often 
the case in observational studies. We 
chose to assess fatigue through the 
FACIT-fatigue scale (19). The results 
of the FACIT-fatigue scale may be 
less intuitive to interpret than a fatigue 
VAS; however, the FACIT-fatigue is a 
widely validated scale which has been 
used often in RA trials (Table IV) (19). 
Furthermore, the improvements noted 
in the fatigue VAS were consistent 
with the FACIT-fatigue results (Table 
I), and the correlation between FACIT 

and fatigue VAS was high in the pre-
sent study (data not shown). 
This study has strengths which include 
a focus on fatigue as primary outcome 
and the collection of many variables of 
interest in the context of fatigue, includ-
ing, for example, psychological distress 
and sleep, which have rarely been as-
sessed in studies evaluating fatigue (9). 
Interestingly, psychological distress 
was strongly related to fatigue, whereas 
sleep quality (assessed by VAS) was 
only slightly related to fatigue.
Fatigue levels were high in this popula-
tion of RA patients. This is in accord-
ance with previous reports on fatigue 
and its importance and magnitude in 
RA, although the levels of fatigue ob-
served here were somewhat higher than 
in randomised controlled trials (Ta-
ble IV) (2, 4, 5, 9, 26-28). As fatigue 
is partly country-driven, these higher 
levels of fatigue might be culturally 
explained (29). The originality of our 
approach is to have asked for a rating 
of the acceptability of fatigue using the 
PASS question, which allowed us to as-
sess that 73% of patients judged their 
fatigue as unacceptable before treat-
ment. The interpretation of such a find-
ing should take into account the other 
aspects of impact of RA in patients with 
very active disease such as this popula-
tion. Indeed, coping capacities probably 
play a role in the patients’ assessment of 
fatigue consequences (30). 
This study confirmed the efficacy of 
TCZ on fatigue outside of the context 
of randomised clinical trials. In phase 
III clinical trials of TCZ, the mean 
change in FACIT-Fatigue at 6 months 
was of 8 to 9 points in the TCZ 8 mg/
kg groups (13, 14, 31), and in the open 
label TAMARA study conducted in a 
setting close to usual care in Germany 
on 286 patients treated with TCZ 8mg/
kg in addition to their stable DMARD 
treatment, the FACIT-Fatigue score 
increased by 8.6 points at 6 months 
(32). This is very similar to the results 
observed in the present study (mean 
increase in FACIT-fatigue of 9 points 
over 4 months). To compare this effi-
cacy on fatigue to the efficacy of other 
biologics, the effect size of TCZ in this 
study was calculated as 0.42. In a recent 
meta-analysis, the effect size of biolog-

Table III. Relationships before and after TCZ treatment between fatigue and other vari-
ables, at baseline and after 4 months of TCZ, when fatigue levels were much lower.
 
  Variables analysed for Variables analysed for 
 association with association with 
 baseline fatigue 4-month fatigue
 n=505 n=337

R2 of the model 0.54  0.62
HAQ disability index - 3.58 (p<0.0001) - 2.92 (p<0.0001)
Depression (definite score by HADS) - 0.77 (p<0.0001) - 0.93 (p<0.0001)
Anxiety (definite score by HADS) - 0.24 (p=0.007) - 0.24 (p=0.038)
Patient global assessment - 0.10 (p<0.0001) - 0.07 (p=0.0004)
Sleep VAS - 0.07 (p<0.0001) - 0.08 (p<0.0001)
Swollen joint count 0.08 (p=0.20)  0.19 (p=0.17)
Haemoglobin  0.13 (p=0.57) -0.33 (p=0.27)

HAQ: Health Assesment Questionnaire disability index (range 0–3); VAS: visual analogue scale (0–100); 
HADS: Hospital Anxiety and Depression Scale.

Table IV. FACIT-fatigue scores at baseline assessment in several randomised controlled 
trials of biologic drugs, for comparative purposes (from ref. 5).

Trial                                                          FACIT-Fatigue score (/52), mean (standard deviation)
 Treatment Placebo

STAR 29.4 (11.1) 28.9 (11.0)
ARMADA 28.4 (11.3) 28.1 (9.4)
DEO19 30.6 (10.6) 28.3 (11.4)
DANCER 27.0 (10.4) 27.6 (10.7)
OPTION 27.7 (10.6) 26.7 (11.1)
GO-FORWARD 26.6 (11.0) 28.7 (10.5)
REFLEX 30.4 (10.8) 30.2 (11.8)
GO AFTER 23.0 (12.2) 24.0 (10.3)
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ics on fatigue was of 0.38 to 0.57 at 6 
months in established RA (5). Thus, al-
though baseline levels of fatigue were 
higher, the efficacy and effect size in 
the present study are similar both to 
what was observed in phase III clinical 
trials of TCZ, and in randomised con-
trolled studies of other biologics.
In the present study, two thirds of 
these long standing active RA patients 
achieved a clinically relevant improve-
ment in their fatigue level, with an 
onset of action on fatigue which was 
rapid, as early as the second week of 
treatment. This study thus brings inter-
esting new information on the rapidity 
of onset for fatigue relief in RA. TCZ 
had been shown to be an effective treat-
ment of RA and indeed, its efficacy on 
other aspects of RA disease activity 
is rapid also, with in particular an ex-
tremely rapid decrease in acute phase 
reactants. Fatigue is associated with an 
increased risk for work disability (33) 
and the fast onset of TCZ efficacy on 
fatigue may be useful for RA patients 
with fatigue and who are still working 
(34). In the present study, the rapidity of 
efficacy on fatigue and on other aspects 
of RA, namely pain and patient global 
assessment, were similar which leads to 
hypotheses on the link between fatigue 
and RA disease activity (35). 
The link between fatigue and other fea-
tures of active RA disease is unclear (9). 
A recent review indicated studies in-
consistently reported fatigue as related 
to RA (in particular pain and HAQ), to 
female gender, to psychological distress 
and to social support (9). The relation-
ships between fatigue and acute phase 
reactants or DAS28 were unclear; and 
inconsistent results were also found for 
the influence of disease duration on fa-
tigue. A modelisation of RA fatigue has 
been proposed which suggests interac-
tions between 3 factors: RA processes, 
cognitive and behavioral factors, and 
personal life issues (36). Several studies 
have confirmed links between fatigue 
and psychological status (12, 37-39).
The present study evidenced a strong 
relation of fatigue with HAQ, pain and 
anxiety and depression, whereas the re-
lationship with joint counts and DAS 
was more tenuous. We did not explore 
social and environmental aspects in 

our work. Depression appeared to play 
a greater role than anxiety, in fatigue; 
we suggest the assessment of fatigued 
patients should perhaps include a psy-
chological assessment (38, 39). How-
ever, the association of fatigue with 
other patient-reported outcomes rather 
than with joint counts may reflect the 
usually observed correlations between 
patient-reported outcomes, partly due 
to the similar method for data collec-
tion (i.e. questionnaires), thus reflect-
ing partly a ‘methodology bias’. On the 
other hand, the link with disease activ-
ity is evidenced by the good efficacy of 
TCZ and other biologics on fatigue. 
Concerning the prediction of a clinical-
ly relevant improvement in fatigue, this 
is an important question for clinicians, 
since for many patients fatigue is such 
an important aspect of disease that they 
are very concerned about possible im-
provements in their fatigue. Although 
we showed TCZ is indeed effective 
on fatigue in many patients, it was not 
possible to determine fully who would 
most benefit in terms of fatigue. The 
predictors evidenced were moderate, 
probably due to the heterogeneity of 
patients and to the multifactorial origin 
of fatigue in RA: depression, pain, psy-
chosocial factors, sleep disorders, dis-
ease activity including CRP, disability, 
anaemia and other co-morbidities can 
play a role in RA fatigue. 
Solutions to RA-related fatigue may 
perhaps be based not only on medica-
tions, but also on non-pharmacological 
treatments. Indeed, fatigue self-man-
agement in RA by cognitive behaviour-
al therapy appeared efficacious in a re-
cent study; the standardised effect size 
was 0.59–0.77 after 18 weeks of inter-
vention (40). But this study was con-
ducted in patients with a fatigue VAS 
above 60 at baseline which maximises 
the effect size. Furthermore, applica-
bility to clinical practice remains to be 
established for this type of intervention.

Conclusion
In conclusion, further studies are need-
ed on fatigue in RA in order to confirm 
the link between fatigue and the patho-
physiological process of RA, and to put 
forward more possible solutions to this 
frequent and severe symptom. 

References
  1. KIRWAN J, HEWLETT S, HEIDBERG T et al.: 

Incorporating the patient perspective into 
outcome assessment in rheumatoid arthritis 
– progress at Omeract 7. J Rheumatol 2005; 
32: 2250-6.

  2. HEWLETT S, COCKSHOTT Z, BYRON M et al.: 
Patients’ perception of fatigue in rheumatoid 
arthritis: overwhelming, uncontrollable, ig-
nored. Arthritis Rheum 2005; 53: 697-702.

  3. GOSSEC L, DOUGADOS M, RINCHEVAL N 
et al.: Elaboration of the preliminary Rheu-
matoid Arthritis Impact of Disease (RAID) 
score: a EULAR initiative. Ann Rheum Dis 
2009; 68: 1680-5.

  4. MINNOCK P, KIRWAN J, BRESNIHAN B: Fa-
tigue is a reliable, sensitive and unique out-
come measure in rheumatoid arthritis. Rheu-
matology (Oxford) 2009; 48: 1533-6.

  5. CHAUFFIER K, SALLIOT C, BERENBAUM F, 
SELLAM J: Effect of biotherapies on fatigue 
in rheumatoid arthritis: a systematic review 
of the literature and meta-analysis. Rheuma-
tology (Oxford) 2012; 51: 60-8.

  6. NICKLIN J, CRAMP F, KIRWAN J, URBAN M, 
HEWLETT S: Collaboration with patients in 
the design if patient-reported outcome meas-
ures: capturing the experience of fatigue 
in rheumatoid arthritis. Arthritis Care Res 
2010, 62: 1552-8.

  7. STAMM T, CIEZA A, COENEN M et al.: Vali-
dating the International Classification of 
Functioning, Disability and Health Compre-
hensive Core Set for Rheumatoid Arthritis 
From the Patient Perspective: A Qualitative 
Study. Arthritis Rheum 2005; 53: 431-9.

  8. CARR A, HEWLETT S, HUGHES R et al.: 
Rheumatology Outcomes: The Patient’s Per-
spective. J Rheumatol 2003; 30; 880-3.

  9. NIKOLAUS S, BODE C, TAAL, VAN DER LAAR 
MA: Fatigue and factors related to fatigue in 
rheumatoid arthritis: a systematic review.    
Arthritis Care Res (Hoboken) 2013; 65: 
1128-46.

10. POLLARD LC, CHOY EH, GONZALEZ J, 
KHOSHABA B, SCOTT DL: Fatigue in rheu-
matoid arthritis reflects pain, not disease 
activity. Rheumatology (Oxford) 2006; 45: 
885-9.

11. STAUD R: Peripheral and central mechanisms 
of fatigue in inflammatory and noninflamma-
tory rheumatic diseases. Curr Rheumatol 
Rep 2012; 14: 539-48. 

12. NICASSIO PM, ORMSETH SR, CUSTODIO MK, 
IRWIN MR, OLMSTEAD R, WEISMAN MH: 
A multidimensional model of fatigue in pa-
tients with rheumatoid arthritis. J Rheumatol 
2012; 39: 1807-13.

13. SMOLEN J, BEAULIEU A, RUBBERT-ROTH A 
et al.: Effect of interleukin 6 receptor inhibi-
tion with tocilizumab in patients with rheu-
matoid arthritis (OPTION study) : a double-
blind, placebo-controlled, randomized trial. 
Lancet 2008; 371: 987-97. 

14. EMERY P, KEYSTONE E, TONY HP et al.: IL-6 
receptor inhibition with tocilizumab im-
proves treatment outcomes in patients with 
rheumatoid arthritis refractory to anti-tumour 
necrosis factor biologicals: results from a 
24-week multicentre randomised placebo-
controlled trial.(The RADIATE study). Ann 
Rheum Dis 2008; 67: 1516-23.



670

Fatigue in RA (PEPS study) / L. Gossec et al.

15. GENOVESE M, McKAY J, NASONOV: Inter-
leukin-6 receptor inhibition with tocilizumab 
reduces disease activity in rheumatoid arthri-
tis with inadequate response to disease-mod-
ifying antirheumatic drugs: the tocilizumab 
in combination with traditional disease-mod-
ifying antirheumatic drug therapy study. (The 
TOWARD Study). Arthritis Rheum 2008; 58: 
2968-80.

16. JONES G, SEBBA A, GU J et al.: The AMBI-
TION study: Comparison of tocilizumab 
monotherapy versus methotrexate mono-
therapy in patients with moderate to severe 
rheumatoid arthritis. Ann Rheum Dis 2010; 
69: 88-96.

17. KREMER JM, FLEISCHMANN RM, HALLAND 
AM et al.: Tocilizumab inhibits structural 
joint damage in rheumatoid arthritis patients 
with inadequate responses to methotrex-
ate results from the double-blind treatment 
phase of a randomized placebo-controlled 
trial of tocilizumab safety and prevention of 
structural joint damage at one year. Arthritis 
Rheum 2011; 63: 609-21.

18. PINCUS T, YACIZI Y, SOKKA T: Quantitative 
measures of rheumatic diseases for clinical 
research versus standard clinical care: differ-
ences, advantages and limitations. Best Pract 
Res Clin Rheumatol 2007; 21: 601-28.

19. CELLA D, YOUNT S, SORENSEN M, CHAR-
TASH E, SENGUPTA N, GROBER J: Validation 
of the Functional Assessment of Chronic Ill-
ness Therapy Fatigue Scale relative to other 
instrumentation in patients with rheumatoid 
arthritis. J Rheumatol 2005; 32: 811-9.

20. http://www.facit.org.Accessed on Nov 16, 
2014.

21. TUBACH F, RAVAUD P, MARTIN-MOLA E et 
al.: Minimum clinically important improve-
ment and patient acceptable symptom state in 
pain and function in rheumatoid arthritis, an-
kylosing spondylitis, chronic back pain, hand 
osteoarthritis, and hip and knee osteoarthri-
tis: results from a prospective multinational 
study. Arthritis Care Res (Hoboken) 2012; 
64: 1699-707.

22. WOLFE F: Fatigue Assessments in Rheu-
matoid Arthritis: Comparative performance 
of visual analog scales and longer fatigue 
questionnaires in 7760 patients. J Rheumatol 
2004; 31: 1896-902.

23. PREVOO ML, van ‘t HOF MA, KUPER HH, 
VAN LEEUWEN MA, VAN DE PUTTE LB, VAN 
RIEL PL: Modified disease activity scores that 
include twenty-eight-joint counts. Develop-
ment and validation in a prospective longi-
tudinal study of patients with rheumatoid 
arthritis. Arthritis Rheum 1995; 38: 44-8.

24. BRUCE B, FRIES JF: The Stanford Health 
Assessment Questionnaire: Dimensions and 
Practical Applications. Health Qual Life 
Outcomes 2003; 1: 20-5.

25. ZIGMOND AS, SNAITH RP: The hospital 
anxiety and depression scale. Acta Psychiatr 
Scand 1983; 67: 361-70. 

26. STANLEY B, COHEN SB, EMERY P et al.: 
Rituximab for rheumatoid arthritis refractory 
to anti-tumor necrosis factor therapy. Arthri-
tis Rheum 2006; 54: 2793-806. 

27. YOUNT S, SORENSEN MV, CELLA D, SEN-
GUPTA N, GROBER J, CHARTASH EK: Adali-
mumab plus methotrexate or standard ther-
apy is more effective than methotrexate or 
standard therapies alone in the treatment of 
fatigue in patients with active, inadequately 
treated rheumatoid arthritis. Clin Exp Rheu-
matol 2007; 25: 838-46.

28. STRAND V, MEASE P, BURMESTER GR et al.: 
Rapid and sustained improvements in health-
related quality of life, fatigue, and other pa-
tient-reported outcomes in rheumatoid arthri-
tis patients treated with certolizumab pegol 
plus methotrexate over 1 year: results from 
the RAPID 1 randomized controlled trial. Ar-
thritis Res Ther 2009; 11: R170.

29. HIFINGER M, PUTRIK P, RAMIRO S et al.:      
In addition to individual demographic ad 
clinical measures, levels of fatigue are de-
pendent on country of residence. An analysis 
among 3920 patients from 17 countries (THE 
COMORA STUDY). Ann Rheum Dis 2014; 
73 (Suppl. 2) [FRI0082].

30. NICKLIN J, CRAMP F, KIRWAN J, GREEN-
WOOD R, URBAN M, HEWLETT S: Measuring 
Fatigue in Rheumatoid Arthritis: A Cross-
Sectional Study to Evaluate the Bristol 
Rheumatoid Arthritis Fatigue Multi-Dimen-
sional Questionnaire, Visual Analog Scales, 
and Numerical Rating Scales. Arthritis Care 
Res 2010; 62: 1559-68.

31. STRAND V, BURMESTER G, OGALE S, DEV-
ENPORT J, JOHN A, EMERY P: Improvements 

in health-related quality of life after treat-
ment with tocilizumab in patients with rheu-
matoid arthritis refractory to tumour necrosis 
factors inhibitors: results from the 24-week 
randomized controlled RADIATE study. 
Rheumatology (Oxford) 2012; 51: 1860-9.

32. BURMESTER G, FEIST E, KELLNER H, BRAUN 
J, IKING-KONERT C, RUBBERT-ROTH A:      
Effectiveness and safety of the interleukin 
6-receptor antagonist tocilizumab after 4 and 
24 weeks in patients with active rheumatoid 
arthritis: the first phase IIIb real-life study 
(TAMARA). Ann Rheum Dis 2011; 70: 755-9. 

33. De CROON EM, SLUITER JK, KAMMEIJER M 
et al.: Work ability of Dutch employees with 
rheumatoid arthritis. Scand J Rheumatol 
2005; 34: 277-83.

34. HAZES JM, TAYLOR P, STRAND V, PORCARU 
O, COTEUR G, MEASE P: Physical function 
improvements and relief from fatigue and 
pain are associated with increased productiv-
ity at work and at home in rheumatoid arthri-
tis patients treated with certolizumab pegol. 
Rheumatology (Oxford) 2010; 49: 1900-10.

35. KHAN NA, SPENCER HJ, ABDA E et al.:      
Determinants of discordance in patients’ and 
physicians’ rating of Rheumatoid Arthritis 
disease activity. Arthritis Care Res (Hobo-
ken) 2012; 64: 206-14. 

36. HEWLETT S, CHALDER T, CHOY E et al.: 
Fatigue in rheumatoid arthritis: time for a 
conceptual model. Rheumatology (Oxford) 
2011; 50: 1004-6.

37. TREHARNE GJ, LYONS AC, HALE ED, GOOD-
CHILD CE, BOOTH DA, KITAS GD: Predictors 
of fatigue over 1 year among people with 
rheumatoid arthritis. Psychol Health Med 
2008; 13: 494-504.

38. JUMP RL, FIFIELD J, TENNEN H, REISINE S, 
GIULIANO AJ: History of affective disorder 
and the experience of fatigue in rheumatoid 
arthritis. Arthritis Care Res 2004; 51: 239-45.

39. WOLFE F, MICHAUD K: Predicting depression 
in rheumatoid arthritis: the signal importance 
of pain extent and fatigue, and comorbidity. 
Arthritis Rheum 2009; 61: 667-73.

40. HEWLETT S, AMBLER N, ALMEIDA C et al.: 
Self-management of fatigue in rheumatoid 
arthritis: a randomised controlled trial of 
group cognitive-behavioural therapy. Ann 
Rheum Dis 2011; 70: 1060-7.


