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Abstract
Objective

To assess predictive factors of improvement in related fatigue in rheumatoid arthritis (RA) patients newly receiving 
biologic therapy, and specifically the influence of the improvement of the quality of sleep. 

Methods
We conducted a multicentre prospective study in RA patients requiring initiation or change of biologic therapy. 

The improvement in fatigue, sleep disorders and depression was assessed respectively by the FACIT fatigue scale, Spiegel 
scale and Beck Depression Inventory at inclusion (M0) and 3 months (M3) after the beginning of treatment. Potential 

confounders were assessed and adjusted for. The association between evolution of fatigue and other characteristics were 
evaluated by univariate (χ2) then multivariate (logistic regression) analyses. 

Results
We followed-up 99 patients. FACIT scores at M0 revealed frequently reported fatigue: 89%, high prevalence of sleep 

disorders: 95% and depression: 67%. Improvement of fatigue, sleep quality and depression was observed in 58.6%, 26.3% 
and 34.3% of cases, respectively. Significant factors associated with an improvement in fatigue at M3 were an elevated 
sedimentation rate at M0 (OR=5.7[2.0-16.0], p=0.001) and a favourable EULAR response at M3 (OR=4.8[1.6-14.8], 

p=0.006). Furthermore, a number of swollen joints > 5 at baseline (OR=0.3 [0.1-0.8]) and the use of psychotropic 
drugs (OR=0.2[0.04-0.9]) were predictive of an absence of improvement in fatigue. No significant association with the 

improvement in sleep disorders could be demonstrated. 

Conclusion
Fatigue in RA is improved by effective treatment, via decreasing disease activity. Improvement of sleep disorders is more 

likely a surrogate of therapeutic efficiency rather than an independent outcome.
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Introduction
The functional burden of disease in 
patients affected by rheumatoid ar-
thritis (RA), mainly caused by pain 
and swelling of joints, is often wors-
ened by extra-articular manifestations, 
among which fatigue remains the most 
frequently reported and probably the 
consequence of the disease the most 
difficult to deal with (1). It is usually 
reported that 40 to 90% of RA patients 
complain (2, 3) about fatigue,  and they 
often consider it as an important symp-
tom in terms of both severity and im-
pact on daily life (4). Predicting which 
RA patient will be most concerned re-
mains a difficult challenge, as the se-
verity of fatigue experienced by a pa-
tient is a subjective appreciation, and 
can be entirely independent from the 
other domains of the disease like activ-
ity, severity or treatments.
Furthermore, efficiently treating fa-
tigue by itself is illusory, and it is ac-
knowledged that most efforts must be 
aiming at disentangling which underly-
ing pathologic -and potentially treat-
able- processes are involved in the de-
velopment and persistence of fatigue in 
a patient. Indeed, different and some-
times independent characteristics like 
disease activity, disability, pain or de-
pression or the treatments themselves 
are known to potentially generate and 
worsen fatigue (3, 5-10). However 
whether improvement of those respec-
tive aspects results or is associated with 
a decrease in fatigue remains unknown. 
One of the characteristics of the dis-
ease activity, the pain at rest and con-
sequently the resulting sleeping dis-
orders could intuitively be related to 
fatigue in a patient. Over the past few 
decades, several observational studies 
have shown a statistically significant 
association between the severity of fa-
tigue in RA and sleep disorders (11), 
but concluding in a direct causal rela-
tionship between these two elements 
is hazardous, because they could also 
be considered correlated manifesta-
tions of a single underlying causative 
process. Indeed, patients describe this 
fatigue as persistent over time and only 
slightly improved by rest (1). 
In terms of therapeutic approach, most 
biologics have shown overall efficacy 

on reported fatigue, yet with a limited 
effect in a systematic review (12), and 
whether this is due to overall improve-
ment of disease or to more specific as-
pects of the disease like sleep disorders 
due to overnight pain and awakenings 
remains unknown.
To date, scarce multidimensional mod-
els of fatigue have been published (13, 
14), conceptualising the different as-
pects and origins of the concept of fa-
tigue but none has investigated which 
factors could predict an improvement 
or persistency of  fatigue in treated 
patients. Therefore, in view of these 
etiologic and therapeutic difficulties, 
it is crucial to identify modifiable risk 
factors that can impact on evolution of 
fatigue in RA.
We therefore prospectively examined 
the association between baseline char-
acteristics of patients and disease and 
further evolution of reported fatigue in 
RA patients newly receiving biologic 
therapy, and more specifically the po-
tential influence of the improvement in 
sleep disorders.

Methods
Study population
Eligibility criteria for study partici-
pants were: 1. having a diagnosis of 
RA, with fulfillment of the 2010 ACR/
EULAR criteria (15); 2. being over the 
age of 18 at the time of inclusion; 3. re-
quiring the initiation of a new biologic 
treatment, either because of the severity 
and activity of their disease or because 
of their dependence on a high dose of 
corticoids even if their disease activity 
is low; 4. having no contra-indication 
to the use of a biologic therapy.
Patients with active endocrinopathy, 
sleep apnea or unstable diagnosed psy-
chiatric disease were excluded in order 
to limit interference with fatigue of oth-
er causes than RA disease. Therefore, 
a thyroid stimulating hormone (TSH) 
rate stable with normal triiodothyro-
nine (T3) and thyroxine (T4) permit-
ted inclusion, as well as patients with 
psychotropic drugs unmodified for 3 
months. 
Finally, also fibromyalgic patients were 
excluded. Patients were considered fi-
bromyalgic only if the prescriber wrote 
it in the medical record. 



87

Improvement of fatigue in RA patients treated with biologics / M. Genty et al.

Study design
This multicentre (French University 
Hospitals of Bordeaux, Clermont-Fer-
rand Limoges, Montpellier and Tou-
louse) prospective study included con-
secutive RA patients requiring initiation 
or change of biologic therapy, meeting 
study inclusion criteria and having giv-
en their informed consent. The study 
was performed from December 2011 
up to March 2013, in accordance with 
the standards of the responsible local 
committee.
All patients underwent the same in-
vestigations at inclusion or month zero 
(M0) and 3 months (M3) after the be-
ginning of biologic treatment: medical 
history (gender, age, duration of dis-
ease, smoking status, disease-modify-
ing anti-rheumatic drugs (DMARDs) 
already used and currently prescribed, 
intake of corticosteroids, psychotropic 
drugs and analgesics); physical exami-
nation (numbers of tender and swollen 
joints, visual analogue score (VAS) for 
pain, VAS for disease activity, disease 
activity score calculated with sedimen-
tation rate (DAS28 ESR), Health As-
sessment Questionnaire (HAQ); bio-
logic tests (C-reactive protein (CRP), 
erythrocyte sedimentation rate (ESR), 
presence or absence of anti-citrulinated 
proteins (ACPA), rheumatoid factor 
(RH), haemoglobin level, TSH and 
iron balance). 
Fatigue, sleep disorders and depres-
sion were assessed by the means of 3 
validated different scales, at both time 
points M0 and M3, in order to numeri-
cally assess their baseline values and 
change over the 3 months after initia-
tion of biologic treatment. 
Fatigue was assessed by the FACIT 
fatigue scale (16). Sleep disorders and 
evaluation of depression were respec-
tively evaluated by the Spiegel scale 
(17) and the shortened Beck Depression 
Inventory (BDI) (13 items) (18-20). 
These 3 scales are self-administered 
questionnaires, graduated respectively 
from 0 (severe fatigue) up to 52 (no fa-
tigue) for the FACIT scale, 0 (bad sleep 
quality) up to 30 (good sleep quality) 
for the Spiegel scale and 0 (no depres-
sion) up to 39 (severe depression). An 
increase of three or four point in FACIT 
fatigue scale is clinically relevant to 

consider an fatigue improvement (16), 
and we used a cut-off value of 4 to 
consider a change present. Moreover, 
general healthy population has score 
≥44/52. Using Spiegel scale, sleep is 
considered normal if the score is be-
tween 25 and 30, disturbed between 
15 and 24 and pathologic below. The 
shortened BDI has a discriminant va-
lidity (20). The cut-off to distinguish 
the severity of depression symptoms 
is this: 0–3 no depression, 4–7 mild 
depression, 8–15 moderate depression 
and 16-39 major depression. 

Primary objective
The primary objective was to evaluate 
the potential influence of improvement 
of sleep disorders on reported fatigue 
in RA patients newly receiving biolog-
ic therapy.
The secondary objectives were to as-
sess the overall efficacy of biologics on 
fatigue and evaluate potential predictive 
factors on improvement in reported fa-
tigue, besides sleep disorders.

Sample size determination
Number needed to treat (NNT) is a key 
notion in clinical research, less in epi-
demiology. A good practice is to com-
pute this NNT in a virtual therapeutic 
trial, given that the calculation is not 
rigorously possible in a situation of 
multivariate analysis. In our situation, 
we consider sleep improvement as the 
treatment and degradation of fatigue as 
the outcome.
For a power of 80%, with an alpha risk 
of 5%, the NNT was 78.
To estimate the effect size, we relied on 
the data from the literature (8, 21-25). 
-	 28% of 316 patients treated with 

rituximab improved their fatigue
-	 31% of 222 patients treated with 

etanercept improved their fatigue
-	 37% of 30 patients treated with anti-

TNF-α improved their fatigue
-	 49% of 898 patients treated with 

certolizumab improved their fatigue
-	 62% of 610 patients treated with to-

cilizumab improved their fatigue
-	 53% of 13 patients treated with toci-

lizumab improved their sleep
We recruited 100 patients to allow for 
patients dropping out when treatment 
had started.

Statistical analysis
Analyses were conducted with soft-
ware SPSS V.15.
Potential confounders like presence 
of anaemia, thyroid dysfunctions, iron 
deficiency, psychotropic or corticos-
teroids medications were assessed and 
adjusted for. The association between 
evolution of fatigue (improvement/no 
improvement according to predefined 
validated cut-offs (16)) and other char-
acteristics were evaluated by univariate 
(Chi2) then multivariate (logistic re-
gression) analyses, using a significance 
level of 0.05. Numeric values (except 
for those like DAS28 with a validated 
relevant cut-off) were dichotomised ac-
cording to the observed median value.

Results 
Demographic and clinical data for 
RA patients at inclusion (M0)
• Characteristics of the population
Ninety-nine RA patients were included 
and followed up in the study.
The mean ± SD age of the patients was 
58.2±12.1 years, of which 72.7% were 
women. The mean duration of disease 
was 11.3±9.6 years, ranging from less 
than 1 year to 40 years.
Approximatively half of the patients 
(52.2%) had never been smoking. 
Among smokers, 25.6% were in smok-
ing-cessation and 22.2 % were current-
ly active smokers. 

• Characteristics of the disease
Regarding the characteristics of the dis-
ease, 79.8% and 78.8% were RF and 
ACPA positive (14% double-seronega-
tive) respectively; 72% had radiograph-
ic erosions at inclusion. 
Disease activity according to DAS28 
ESR was high (>5.1) in 51%, moderate 
(3.2–5.1) in 39% and low (≤3.2) in 6% 
of the patients, respectively. Table I pre-
sents other clinical and biological char-
acteristics of the RA patients at baseline. 

Treatments
With regard to the treatments, 50.5% 
of patients were receiving methotrex-
ate before inclusion, 53% prednisone 
(mean dose: 5.9 mg/day) and 14% psy-
chotropic drugs (benzodiazepines and 
SSRIs mainly). Most patients required 
daily use of analgesics (71%), with 
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23% and 47% taking acetaminophen 
and grade II analgesics, respectively. 
One patient was receiving morphine.  
The biologic initiated in this study was 
the first line biologic in 37.7% of pa-
tients, for 17.2% of them it was the sec-
ond biologic, the third for 21.2%, the 
fourth for 8.1%, the fifth for 2%, up to 
the sixth biologic for one patient. Anti-
TNF drugs were started in 50 patients, 
other biologics in 49 patients (tocili-
zumab n=19, abatacept n=16, rituxi-
mab n=14). 

• Patient-reported outcomes on 
fatigue sleep quality and depression 
The included patients frequently re-

ported fatigue: 89% had scores more 
severe than expected in general 
healthy population (<44/5) (26). The 
mean FACIT scores at inclusion was 
27.9/52 SD (range of observed values: 
6–50). 
A high prevalence (95%) of sleep dis-
orders was also revealed: abnormal in 
68% of patients, pathologic in 27%. 
Only 5% of patient had a normal sleep 
quality according to the Spiegel scale. 
Only one-third of included patients 
did not exhibit depressive features: 
67% reported various levels of depres-
sion (mild 31%, moderate 24%, severe 
11%) according to the shortened BDI 
scale. 

Demographic and clinical data for 
RA patients after 3 months of biologic 
therapy (M3)
Table II shows the clinical and biologi-
cal characteristics of the RA patients 
which changed between M0 and M3.

• Characteristics of the disease
After three month of biologics treat-
ment, clinical response was beneficial 
in most patients: 36% showed good 
EULAR response, 40% moderate, with 
however 24% having no relevant thera-
peutic response. 

• Treatments
Fifty-seven percent of patients were 
still on prednisone (with a reduced 
mean dose of 3.8 mg/day) and 15% on 
psychotropic drugs. Compared to 29% 
before treatment, 44% no longer re-
quire daily use of analgesics, although 
18% and 37% were still receiving 
acetaminophen and grade II analgesics,  
respectively. No patient took morphine.  

• Evolution of patient-reported 
outcomes at 3 months
Improvement of fatigue, sleep quality 
and depression according to predefined 
cut-offs was observed in 58.6%, 26.3% 
and 34.3% of patients respectively. 

Table I. Clinical and biological characteristics of the RA patients at inclusion.

	 unit	 number of	 mean	 standard	 median	 min	 max
		  patients		  deviation	

Age	 year	 99	 58.2	 12.1	 61	 18	 84
Disease duration  year	 99	 11.3	 9.6	 9.0	 0.0	 40.0
HAQ-DI		  66	 1.45	 0.81	 1.56	 0	 3
Haemoglobin	 g/dL	 99	 12.9	 1.4	 12.9	 9.5	 15.9
Iron	 μmol/l	 95	 13.8	 10.4	 11.4	 2.0	 84.0
Ferritin	 μg/ml	 96	 165.9	 149.1	 118.0	 7.0	 635.0
TSH	 mUI/l	 96	 1.65	 1.08	 1.47	 0.03	 8.09
Rheumatoid factor	 99	 313	 520	 122	 0.0	 3.300
ACPA		  97	 308.6	 511.7	 250.0	 0.0	 3.200

HAQ-DI: Health Assessment Quality Disability Index; TSH thyroid stimulating hormone; ACPA: anti-
bodies against cyclic citrullinated peptides; min: minimum; max: maximum.

Table II. Changes in parameters between M0 and M3.

	 unit	 number of patients	 mean	 standard deviation	 median	 minimum	 maximum

			   M0	 M3	 M0	 M3	 M0	 M3	 M0	 M3	 M0	 M3	 M0	 M3

Tender joints			   99	 99	 8.4	 3.8	 7.7	 5.1	 6.0	 2.0	 0.0	 0.0	 28.0	 24.0
Swollen joints			   99	 99	 6.2	 2.4	 4.9	 3.3	 5.0	 2.0	 0.0	 0.0	 23.0	 23.0
Pain (VAS)	 /10		  99	 98	 56.9	 34.0	 22.4	 22.2	 60.0	 30.0	 0.0	 0.0	 100.0	 90.0
Patient global (VAS)	 /10		  99	 99	 61.6	 35.7	 20.9	 23.0	 60.0	 30.0	 0.0	 0.0	 100.0	 100.0
DAS28 ESR			   99	 99	 5.1	 3.41	 1.4	 1.42	 5.1	 3.25	 2.4	 0.48	 8.2	 8.2
ESR	 mm/1H		  99	 99	 35.2	 20.0	 28.0	 19.8	 32.0	 13.0	 2.0	 2.0	 127.0	 100.0
CRP	 mg/L		  99	 99	 21.3	 9.8	 21.9	 22.3	 14.0	 4.0	 0.0	 0.0	 98.0	 190.0

VAS: visual analogue scale; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein.

Table III. Outcome of patient-reported outcomes at 3 months.

	 number of	 mean	 standard	 median	 minimum	 maximum	 normal	 slight	 moderate	 severe
	 patients	  	 deviation				    condition	 disturbance	 disturbance	 disturbance
							       (%)	 (%)	 (%)�	 (%)
 
	 M0	 M3	 M0	 M3	 M0	 M3	 M0	 M3	 M0	 M3	 M0	 M3	 M0	 M3	 M0	 M3	 M0	 M3	 M0	 M3

Fatigue (FACIT)	 99	 99	 27.9	 33.8	 11.0	 11.3	 28.0	 36.0	 6.0	 10.0	 50.0	 52.0	 11	 25						    
Sleep (Spiegel)	 99	 99	 17.5	 19.5	 4.6	 4.4	 18.0	 20.0	 8.0	 7.0	 27.0	 28.0	 5.0	 12.1	 67.7	 75.7			   27.3	 12.1
Depression (Beck)	 99	 99	 7.2	 5.6	 6.0	 5.6	 5.0	 4.0	 0.0	 0.0	 27.0	 35.0	 33.0	 44.4	 31.0	 30.3	 24.0	 20.2	 12.0	 5.1
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Prevalence of sleep disorders was still 
high (88%; abnormal 76%, pathologic 
12%), as well as depression (mild, 30%; 
moderate, 20%; severe, 5%) (Table III).
Univariate analyses
Unexpectedly, no association with the 
improvement in sleep disorders could 
be demonstrated: of 29 patients show-
ing relevant improvement in sleep qual-
ity, 17 (58.6%) considered their level of 
fatigue had decreased, while exactly the 
same proportion 41/70 (58.6%) among 
those without correction of sleep disor-
ders did so (p=0.9). 
The risk of improving fatigue depend-
ing on each variable are presented in 
Table IV. 
With univariate analyses, several varia-
bles were significantly associated with an 
improvement in fatigue at 3 months in-
cluding: pain (VAS) >60mm (p=0.039), 
DAS28>5.1 at M0 (p=0.046), EULAR 
response at M3 (p=0.002) and abnormal 
baseline C-reactive protein (p=0.004) 
and sedimentation rate at M0 (p=0.003). 

Multivariate analysis
Multivariate analysis was conducted 
with all original variables except anae-
mia and tobacco use because missing 
data were frequent (12 patients) and no 
relevant association in univariate anal-
yses have been observed.
Results of the multivariable analysis 
are shown in Table V. 
Significant factors associated with an 
improvement in fatigue at 3 months af-
ter controlling for the covariates listed 
above were an elevated sedimentation 
rate at M0 and a favourable EULAR 
response at M3. Furthermore, a num-
ber of swollen joints >5 at baseline 
and the use of psychotropic drugs were 
predictive of an absence of relevant im-
provement in fatigue.

Discussion
Fatigue is a frequent aspect of the dis-
ease in RA, considered as frequent and 
severe as pain from the patient per-
spective, especially in periods of active 
disease (flares or persistent activity) 
(10). Therefore OMERACT (Outcome 
Measures in Rheumatology) suggested 
fatigue should be a therapeutic priority 
for patients and should be measured in 
all clinical trials about RA (27) (28) in 

order to continuously improve quality 
care for patients. 
Sleep disturbances, also common in 
rheumatoid arthritis (29), have been 
associated with an increased preva-
lence of fatigue (10, 30, 31) but no 
study could demonstrate thus far that 
improvement in sleep quality would 
result in a decrease in fatigue. 
The main aim of this study was to 
evaluate potential predictive factors 
of improvement in reported fatigue in 
RA patients, and more specifically the 
potential influence of the improvement 

in sleep disorders. Since most biologics 
are efficient on reported fatigue (12), 
we performed our study in patients 
newly receiving biologic therapy, with 
the objective of disentangling respec-
tive influences of disease activity and 
others investigated factors, especially 
reported sleep quality. 
This study assessed fatigue by the 
means of a validated scale (27). The 
FACIT fatigue scale is a short and sim-
ple self-reported questionnaire, well 
described in published reports (16) and 
considered to have a good sensitivity 

Table IV. Association between improvement of asthenia and different variables.

	 n/N patients with improvement in FACIT	 p-value

Age (year)	 <61	 32/55	 (58.2%)	 0.927
	 > 61	 26/44	 (59.1%)	

Sex	 male	 17/27	 (63.0%)	 0.588
	 female	 41/72	 (56.9%)	

Disease duration (year)	 <9	 30/50	 (60.0%)	 0.773
	 >9	 28/49	 (57.1%)	

Smokers	 no	 41/70	 (58.7%)	 0.281
	 yes	 90/20	 (45.0%)	

Improvement in sleep	 no	 41/70	 (58.6%)	 0.996
	 yes	 17/29	 (58.6%)	

Improvement in depression	 no	 20/39	 (51.3%)	 0.234
	 yes	 38/60	 (63.3%)	

Tender joints at M0	 ≤6	 32/56	 (57.1%)	 0.739
	 >6	 26/43	 (60.5%)	

Swollen joints at M0	 ≤5	 34/54	 (63.0%)	 0.333
	 >5	 24/45	 (53.3%)	

Pain at M0 (VAS mm)	 ≤60	 29/58	 (50.0%)	 0.039
	 >60	 29/41	 (70.7%) 	

Moderate activity at M0	 ≤3.2	 3/10	 (30.0%)	 0.087
	 >3.2	 55/89	 (61.8%)	

Severe activity at M0	 ≤5.1	 25/51	 (49.0%)	 0.046
	 >5.1	 33/48	 (68.8%)	

EULAR response	 no	 7/23	 (30.4%)	 0.002
	 yes	 51/76	 (67.1%) 	

Erosion at M0	 no	 15/27	 (55.6%)	 0.747
	 yes	 42/71	 (59.2%)	

RF + or ACPA +	 no	 10/14	 (71.4%)	 0.293
	 yes	 48/85	 (56.5%)	

Abnormal CRP at M0	 no	 11/30	 (36.7%)	 0.004
	 yes	 47/69	 (68.1%)	

Abnormal ESR at M0	 no	 18/43	 (41.9%)	 0.003
	 yes	 40/56	 (71.4%)	

Steroids at baseline	 no	 27/46	 (58.7%)	 0.984
	 yes	 31/53	 (58.5%)	

Methotrexate at baseline	 no	 28/49	 (57.1%)	 0.773
	 yes	 30/50	 (60.0%)	

M0: at baseline; VAS: visual analogue scale; RF: rheumatoid factor; ACPA: antibodies against cyclic 
citrullinated peptides; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate.
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to change. Regarding the assessment 
of fatigue, Wolfe (32) reviewed avail-
able fatigue scales of suitable length or 
previously used for rheumatic diseases 
and concluded that the fatigue meas-
ure (VAS) was just as suitable for a 
simple assessment of fatigue as more 
extensive scales. However, when it is 
of interest, a greater understanding of 
fatigue may be expected by evaluating 
and comparing different domains of 
fatigue, thus requiring a multi-domain 
fatigue instrument like the FACIT fa-
tigue scale.
The choice of Spiegel scale and short-
ened BDI is also criticisable, as they 
are also respectively one of several 
available instruments designed to as-
sess sleep disorders and depression, but 
both were chosen because they have 
formerly been shown to have good psy-
chometric properties (17, 20, 33).
Our results suggest that fatigue in RA 
is frequent (89%) and even more se-
vere than reported in a population of 
patients suffering from oncologic con-
ditions (34). Sleep disorders were also 
extremely frequent in our study popula-
tion (94%) as well as depression (66%), 
and without obvious differences in 
observed frequencies across the 4 cen-
tres where patients have been recruited 
(data not shown). Although apparently 
striking, our results remain in accord-
ance with previously published studies 
(11, 16, 35), except however for the rate 
of depressed patient which is usually 
lower, reported from 13% to 45% in 
others studies (36-40). This remarkably 
high prevalence of patient-reported out-
comes (PROs) globally revealing bad 
health assessments might be due to the 
severity of our population, as 71% of 
patients had erosive disease, and a sub-
stantial part of the patients were starting 
a second or third-line biologic therapy. 
After three months of treatment, we 

could observe 76% patients having a 
favourable clinical response according 
to EULAR definition, and an improve-
ment of fatigue according to predefined 
cut-offs in 58.6% of patients, which is 
somewhat higher than what is reported 
in other studies (improvement of fa-
tigue usually between 28 and 62% (8, 
21-24). A potential explanation of this 
inconsistency might be related to the 
scale used across different studies, as 
well as the open design and use of ef-
ficient drugs in our observational study. 
However, if we focus on clinical trials 
having used FACIT fatigue scale to as-
sess fatigue in a RA population treated 
by biologics, we can observe a more 
limited improvement in absolute val-
ues in our study (+5.9 vs. +8.5;+8.6 
and +9.1 in studies by Cohen, Smolen 
and Weinblatt et al. (41–43)). Another 
potential reason for this is an earlier 
data collection (3 months vs. 6 months 
in other studies), knowing that a further 
improvement can be expected in a sub-
stantial part of patients. 
We were not able to identify an asso-
ciation between change in sleep dis-
orders and related fatigue, though it 
was our primary outcome. Most previ-
ous studies have examined fatigue or 
improvement in fatigue according to 
sleep disorders at baseline, but not to 
their change. To our knowledge, only 
one recent study (25) based on a lim-
ited number (n=13) of patients treated 
by tocilizumab has examined fatigue 
and sleep disorders improvement with 
a longitudinal follow-up: despite an 
improvement in sleep quality in 53% 
of the population (versus 26% in our 
trial) and a follow-up of 6 months, they 
found similar results, namely no signif-
icant link between these two aspects of 
the disease. The absence of association 
might also be due to a lack of power 
in the statistical analysis, and further 

studies with more patients are needed 
to further investigate the question, 
although the exactly equal observed 
crude proportions of patients with and 
without improvement in sleep quality 
in the subsets of patients having or not 
having improved fatigue make this as-
sumption unlikely.
We found that patients with a higher 
sedimentation rate before treatment are 
significantly more likely to improve 
their fatigue, as well as patients who 
have a favourable clinical response (by 
EULAR definition) after three months 
of biologics. 
The validity of our results is supported 
in multivariate analysis by the strong 
associations between the improve-
ment of FACIT scale and the abnormal 
sedimentation rate at inclusion, or the 
clinical response at M3 (odds ratio ≈ 
5).  This apparently high value remains 
however a relatively unprecise appre-
ciation, with a quite large confidence 
interval, due to the limited number of 
participants that were included in our 
study. Analogous results were already 
reported in several studies (5, 44-46), 
confirming that treating disease activity 
rapidly and efficiently is essential (3), 
not only for functional prognosis but 
also for other aspects of the disease and 
its impact on quality of life in a patient. 
We also found in multivariate analy-
sis a significant association between 
the number of swollen joints and the 
change in fatigue. Indeed, a higher dis-
ease activity is consensually considered 
a bad prognostic factor, and the analysis 
revealed a significant association (odds 
ratio = 0.254), implying that a RA pa-
tient with six or more swollen joints at 
inclusion is four times less likely to im-
prove his fatigue despite introduction 
of biologic therapy. Those results are 
in agreement with previously reported 
data (8, 31) with higher biologic mark-
ers and thus disease activity having a 
substantial impact on fatigue insuffi-
ciently reverted after a period of three 
months, a too short time to observe an 
optimal and stabilised response in this 
population with severe disease and high 
disease activity. 
Finally, no significant association be-
tween depression and change in fatigue 
was found, whereas many studies pre-

Table V. Variables significantly associated with asthenia improvement in the multivariate 
analysis. 

Variables	 OR	 Confidence Interval 95%	 p-value
		  lower limit - upper limit	

Swollen joints >5 at M0	 0.254	 [0.085;0.753]	 0.014
EULAR response	 4.803	 [1.562;14.766]	 0.006
Use of psychotropics at M0	 0.196	 [0.043;0.905]	 0.037
Abnormal sedimentation rate at M0	 5.656	 [2.001;15.985]	 0.001
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viously reported a relationship between 
those features (5, 8, 47, 48). Again, this 
could be explained by our too short 
time of analysis. 
However in multivariate analysis taking 
psychotropic treatment was associated 
with a decreased likelihood of showing 
an improvement of fatigue (odds ratio 
= 0.196). This result is more consistent 
because depressed patients receiving 
drug therapy have usually more severe 
depressive disease than untreated de-
pressed patients. As fatigue is a clear 
symptom of depression, these patients 
usually feel more tired and improve-
ment of their fatigue is less likely to 
occur or be detected by a self-reported 
questionnaire (46). These data probably 
suggest a psychiatric follow-up should 
be discussed in a patient reporting per-
sistent fatigue despite apparently good 
therapeutic response from the “strictly 
rheumatologic” point of view.
Our study has several strengths, includ-
ing the prospective design which re-
duces biases inherent to cross-sectional 
studies, the relatively large number of 
patient (n=99) and the exhaustivity in 
collected data. Moreover, using a multi-
domain fatigue instrument like FACIT 
fatigue permits the evaluation of differ-
ent domains of fatigue and above all to 
perform a dynamic analysis of the lat-
ter. This measure remains innovative. 
There are, however, several limitations. 
Firstly, our population of patients has 
substantially severe disease, as they 
were requiring a new biologic, but for 
this reason cannot be considered repre-
sentative of the whole RA population. 
Secondly, we can regret the lack of a 
control group and above all the short 
time of follow-up. This probably ex-
plains some divergences in results with 
other studies, as previously exposed. 
We believe the implications of this 
study in routine clinical rheumatology 
practice are twofold. First, our results 
indicate that improvement of sleep 
disorders is more likely a “surrogate 
marker” of therapeutic efficiency rath-
er than an independent outcome. Then, 
these results do not encourage a refer-
ral of our persistently and refractory 
asthenic patients to a dedicated sleep 
centre, but preferably to a psychiatric 
evaluation in order to optimise the use 

of psychotropic treatment or therapies 
in case persistent fatigue is observed in 
a patient despite favourable response 
to treatment regarding his disease ac-
tivity. Second, the analysis we describe 
points out the efficiency of biologics in 
treating RA extra-articular symptoms, 
as a substantial part of them do show a 
parallel improvement in reported mood 
or sleep quality, which is of course yet 
another argument for gaining patient 
adherence. 
In summary, our results suggest that 
biologics may altogether improve fa-
tigue, sleep quality and depression in 
patients with RA, but it seems unlikely 
that the reported amelioration in fa-
tigue can be predominantly related to 
a better sleep quality that is expected 
by controlling aspects of disease activ-
ity like pain at night and awakenings in 
patients.  Whether this effect is directly 
associated with a central role of biolog-
ics on each symptoms’ regulation or is 
merely due to improvement in disease 
activity warrants further investigation.
In any event, fatigue and sleep distur-
bance assessments should be included 
in evaluation of the efficacy of treat-
ments in patients with RA, in order to 
further investigate these important as-
pects of disease with clearly reported 
impact on quality of life of the patients.

Significance and innovations
•	 Fatigue and sleep disorders are fre-

quent among RA patients
•	 These patient-reported outcomes are 

improved after 3 months of biotherapy
•	 The more disease activity decreases, 

the more fatigue is improved.
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