
344  Holten K, et al. Ann Rheum Dis 2022;81:344–350. doi:10.1136/annrheumdis-2021-220750

Rheumatoid arthritis

CLINICAL SCIENCE

Fatigue in patients with early rheumatoid arthritis 
undergoing treat- to- target therapy: predictors and 
response to treatment
Karen Holten    ,1,2 Nina Paulshus Sundlisater    ,1 Siri Lillegraven,1 Joseph Sexton,1 
Lena Bugge Nordberg,1 Ellen Moholt,1 Hilde Berner Hammer    ,1,2 Till Uhlig    ,1,2 
Tore K Kvien,1 Espen A Haavardsholm,1,2 Anna- Birgitte Aga1

To cite: Holten K, Paulshus 
Sundlisater N, Lillegraven S, 
et al. Ann Rheum Dis 
2022;81:344–350.

Handling editor Josef S 
Smolen

 ► Additional supplemental 
material is published online 
only. To view, please visit the 
journal online (http:// dx. doi. 
org/ 10. 1136/ annrheumdis- 
2021- 220750).

1Division of Rheumatology 
and Research, Diakonhjemmet 
Hospital, Oslo, Norway
2Faculty of Medicine, University 
of Oslo, Oslo, Norway

Correspondence to
Karen Holten, Division of 
Rheumatology and Research, 
Diakonhjemmet Hospital, Oslo, 
Norway;  
 karenholten@ gmail. com

EAH and A- BA are joint senior 
authors.

Received 8 May 2021
Accepted 24 July 2021
Published Online First 
13 August 2021

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Objectives Fatigue is a frequent symptom in 
rheumatoid arthritis (RA) and has high impact on quality 
of life. We explored associations between disease activity 
and fatigue in patients with early RA during the initial 24 
months of modern treat- to- target therapy and predictors 
of fatigue after 24 months of follow- up.
Methods Data were obtained from the treat- to- target, 
tight control Aiming for Remission in Rheumatoid 
Arthritis: a Randomised Trial Examining the Benefit of 
Ultrasound in a Clinical Tight Control Regime (ARCTIC) 
trial. Fatigue was measured on a visual analogue scale 
(VAS) from 0 to 100 mm and defined as clinically relevant 
if VAS was ≥20 mm. Baseline predictors of fatigue at 
24 months were analysed by multivariable logistic 
regression.
Results 205 patients with fatigue data at baseline 
and 24 months were included. Median (25th, 75th 
percentiles) symptom duration was 5.4 months (2.8, 
10.4), fatigue VAS 37.0 mm (13.0, 62.0) and mean 
Disease Activity Score (DAS) 3.4 (SD 1.1) at baseline. 
Prevalence of fatigue declined from 69% at baseline 
to 38% at 24 months. Fewer swollen joints (OR 0.92, 
95% CI 0.87 to 0.98, p=0.006), lower power Doppler 
ultrasound score (OR 0.95, 95% CI 0.90 to 0.99, 
p=0.027) and higher patient global assessment (PGA) 
(OR 1.03, 95% CI 1.01 to 1.04, p<0.001) increased 
the risk of clinically relevant fatigue at 24 months. Not 
achieving remission at 6 months was associated with a 
higher risk of reporting fatigue at 24 months.
Conclusions Fatigue in patients with early RA was 
prevalent at disease onset, with a rapid and sustained 
reduction during treatment. Low objective disease 
activity and high PGA at baseline were predictors of 
clinically relevant fatigue at 24 months.

INTRODUCTION
Rheumatoid arthritis (RA) is a chronic inflammatory 
disease characterised by joint inflammation with 
subsequent joint destruction and loss of function.1 
Up to 70% of patients with RA experience fatigue,2 
and patients have ranked fatigue as one of the most 
important disease- related outcomes in RA.3 4 There 
is no generally accepted definition of RA- related 
fatigue, but the symptoms have been described ‘as 
an overwhelming, debilitating, and sustained sense 
of exhaustion that decreases the ability to function 
and carry out daily activities’.5

Fatigue is considered a multidimensional 
phenomenon involving disease processes, personal 
and social aspects,2 and with implications for the 
patient’s quality of life as well as increased soci-
etal costs related to reduced work productivity 
and frequent physician consultations.6 Physical 
function, age, gender, mental health, pain, sleep 
disturbances and inflammation have been found to 
be associated with fatigue. However, none of these 
variables show a consistently strong relationship 
with fatigue across studies in systematic reviews, 
and the impact of inflammatory disease activity on 
fatigue has not been established.6–9

The goal in modern RA treatment is sustained 
remission and augmentation of long- term health- 
related quality of life through control of symptoms, 
prevention of structural damage, and participation 
in social and work- related activities.10 11 In addition 
to the introduction of biological disease- modifying 
antirheumatic drugs (DMARDs), more aggres-
sive treatment with higher doses of methotrexate, 
earlier initiation of DMARDs and tight control 

Key messages

What is already known about this subject?
 ► Fatigue is common in patients with rheumatoid 
arthritis (RA). Knowledge about the causes of 
fatigue is limited, and associations between 
fatigue and disease activity are uncertain.

What does this study add?
 ► This study shows that there is an association 
between disease activity and fatigue, and that 
achieving early disease remission decreases the 
risk of fatigue. Baseline predictors of fatigue at 
24 months are lower number of swollen joints, 
lower ultrasound power Doppler score and 
higher patient global assessment.

How might this impact on clinical practice or 
future developments?

 ► These results support the effect of early treat- 
to- target treatment on fatigue in a majority of 
patients with early RA and provide baseline 
predictors of fatigue at 24 months. A non- 
pharmacological approach to fatigue might be 
favourable in the presence of these predictors.
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strategies have led to a large proportion of patients with early 
RA reaching sustained remission.11 However, fatigue in patients 
with early RA treated according to modern treatment strategies 
is still not well understood.

The objectives of this study were, first, to explore the longi-
tudinal prevalence of fatigue in patients with early RA followed 
up in a treat- to- target strategy trial and to investigate the rela-
tionship between fatigue and disease activity. Second, we aimed 
to identify baseline predictors of unresolved fatigue after 24 
months of follow- up and, finally, to assess the impact of early 
treatment response and remission on fatigue.

MATERIALS AND METHODS
Study design
Data were obtained from the Aiming for Remission in Rheu-
matoid Arthritis: a Randomised Trial Examining the Benefit of 
Ultrasound in a Clinical Tight Control Regime (ARCTIC) trial.12 
Participants were randomised 1:1 to a treat- to- target strategy 
with or without applying musculoskeletal ultrasonography 
in clinical examinations and treatment decisions. All patients 
were treated according to a predefined algorithm that started 
with a combination of methotrexate (15 mg/week escalated 
to 20–25 mg/week) and prednisolone (15 mg tapered to 0 mg) 
during the initial 7 weeks. The treatment target was remission 
defined as Disease Activity Score (DAS) in 44 joints of <1.6 and 
no swollen joints, with an additional target of no power Doppler 
signal in any examined joint in the ultrasound arm. Each patient 
was scheduled for 13 visits during the 2- year follow- up.12

Participants
Patients (18–75 years) who fulfilled the American College of 
Rheumatology (ACR)/European Alliance of Associations for 
Rheumatology (EULAR) classification criteria for RA13 were 
recruited from 11 Norwegian rheumatology centres between 
2010 and 2013. All patients provided written consent, and all 
had symptom duration of less than 24 months, no prior DMARD 
use and indication for DMARD treatment at inclusion.12

Participant involvement
Two participants recruited from the ARCTIC trial were involved 
in the planning and interpretation of the analyses presented in 
this article.

Fatigue
Fatigue was measured at all visits on a Visual Analogue Scale 
(VAS) ranging from 0 mm (fatigue is not a problem) to 100 mm 
(fatigue is a major problem).14–16 The question was articulated, 
‘Have you had problems with fatigue during the last week’? 
Fatigue is recommended as a core outcome measure in clinical 
trials by the Outcome Measures in Rheumatology, ACR and the 
EULAR.17 18

As there are no standardised cut- offs for clinically relevant 
fatigue, we dichotomised fatigue in accordance with previous 
studies: <20 mm (no fatigue) and ≥20 mm (clinically relevant 
fatigue).19–21 For the predictor analyses, the outcome was fatigue  
of ≥20 mm at 24 months. Additionally, we divided the fatigue 
VAS in <20, 20–39 and ≥40 mm corresponding to low or no 
fatigue, clinically relevant fatigue and high level of fatigue, 
respectively.22–24 Fatigue was also assessed on a continuous scale. 
The percentage of participants who achieved a minimal clinically 
important improvement in fatigue VAS of ≥10 mm was assessed 
at 24 months.25

Clinical assessments
Disease activity was measured at all visits by DAS (range 0–10),26 
which incorporates assessment of tender joints (Ritchie Articular 
Index range 0–78), number of swollen joints (0–44), the patient 
global assessment (PGA) of disease activity on a VAS (VAS 
0–100 mm) and erythrocyte sedimentation rate (ESR, mm/hour). 
DAS  of <1.6 corresponds to remission; DAS  of <2.4 corre-
sponds to low disease activity; DAS  of >2.4–3.7 corresponds to 
moderate disease activity; and DAS  of >3.7 corresponds to high 
disease activity27. In addition, the Boolean- based ACR/EULAR 
remission,28 Simplified Disease Activity Index remission29 
and Clinical Disease Activity Index remission30 were assessed. 
Treatment response was evaluated by EULAR good/moderate 
response.31

The clinical evaluation also included C reactive protein (CRP, 
mg/L) and ultrasound examination of 32 joints at baseline and 
yearly in all patients (0–3 semiquantitative scoring of grey scale 
and power Doppler using an atlas for reference).32 33

Patient-reported outcomes and demographic measures
Sleep difficulty was assessed by a component of the Rheuma-
toid Arthritis Impact of Disease (RAID) on a Numerical Rating 
Scale (range 0–10, higher scores representing poorer outcome). 
Mental health was assessed by the 36- Item Short Form Survey 
Mental Component Summary Score consisting of the compo-
nents mental health, vitality, role–emotional and social func-
tioning (range 0–100, with lower scores indicating poorer 
outcome).34 Physical function was assessed by Patient- Reported 
Outcome Information System (PROMIS) on a range of 20–100, 
translated to a T score with a mean of 50 and an SD of 10, 
where lower scores implied poorer outcome.35 Patient- reported 
outcomes were acquired electronically at 0, 3, 6, 12, 16 and 24 
months during study visits.12 In addition, PGA was measured 
at all 13 visits. Baseline characteristics included age, gender, 
anti- CCP positivity, rheumatoid factor, body mass index (BMI)  
of ≥25 kg/m2 and a comorbidity score measured by the Self- 
administered Comorbidity Questionnaire (score 0–45).36 Educa-
tion was dichotomised below/above 12 years.

Statistics
Data from the two study groups in ARCTIC were pooled for the 
current analyses as there were no statistically significant differ-
ences in primary or secondary endpoints between the two study 
groups.12 Patients with complete fatigue data at baseline and 
24 months were included. Missing fatigue data as well as other 
continuous variables between baseline and 24 months were 
imputed with last observation carried forward. Categorical vari-
ables missing at 24 months were imputed with worst outcome, 
and missing data before 24 months with last observation carried 
forward.12 Continuous variables are described in means (SD), 
or medians (25th, 75th percentiles) as appropriate. Categorical 
variables are presented as frequencies (%).

We explored changes in median fatigue from baseline to 24 
months and calculated the proportions of patients in the three 
fatigue categories at baseline and at 6 and 24 months. The corre-
spondence between changes in fatigue VAS and changes in DAS 
according to categories was assessed.

Potential baseline predictors of fatigue  of ≥20 mm at 24 
months of follow- up were explored by univariable logistic 
regression, and a p value of less than 0.10 was required for the 
variable to be included in the subsequent multivariable analysis. 
Continuous variables were tested for linearity. A multivariable 
prediction model was built using backward stepwise selection 
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requiring a p value of <0.05 to keep the covariate in the model. 
All models were adjusted for age and gender. Variables excluded 
from the final model were re- entered one by one and kept in the 
model if they changed the coefficient of any other variable by 
more than 20%. Potential interactions between variables in the 
final model were analysed by including interaction terms one 
by one. Joint pain VAS, PROMIS physical function and RAID 
sleep were excluded from analyses due to high correlation with 
PGA (r=0.83, r=−0.67 and r=0.58, p<0.001, respectively) at 
baseline, but separate analyses of a model including these vari-
ables were also performed. DAS was not included as a composite 
measure, but the components were included separately. As CRP 
and ESR are closely related, we included CRP in the analyses in 
favour of ESR. ORs were calculated to explore the associations 
between early treatment response or remission and fatigue after 
24 months of treatment. Robustness analyses were performed 
using only complete case data, and sensitivity analyses were 
performed for patients with fatigue  of ≥20 mm at all time 
points from baseline to 24 months.

All analyses were performed using Stata/IC V.14.0 and 16.0.

RESULTS
Baseline characteristics
Of the 230 patients analysed for the primary outcome in the 
ARCTIC trial, 205 had complete fatigue data at baseline and 
24 months and were included in the current analyses. There 
were no statistically significant differences in baseline variables 
between the subset of 205 and the full set of 230 patients. Less 
than 5/205 (2.4%) of the observations for any variables were 
imputed at any time point during the 24 months of follow- up. 
Baseline demographics and disease characteristics are presented 
in table 1. Fatigue was highly prevalent at baseline with 142/205 
(69%) reporting fatigue  of ≥20 mm, and median fatigue was 
37.0 mm (25th, 75th percentiles 13.0, 62.0). Mean DAS of 3.4 
(SD 1.1) corresponded to moderate disease activity level at 
baseline.

Changes in fatigue from baseline to 24 months
There was a rapid and sustained reduction in fatigue with the 
largest reduction observed within the first 3 months (figure 1 
and online supplemental figure 1). Median fatigue was 37 mm 
(25th, 75th percentiles 13.0, 62.0) at baseline and 9 mm (25th, 
75th percentiles 2.0, 34.0) at 24 months, and mean fatigue 
was 39 mm (SD 27.9) and 21 mm (SD 24.5) at baseline and 24 
months, respectively.

At baseline, 142/205 (69%) reported a fatigue score 
of ≥20 mm, compared with 77/205 (38%) at 24 months 
(p<0.001) (figure 2). A total of 57% of the patients had a 
minimal clinically important improvement in fatigue (≥10 mm) 
at 24 months, and the proportion of patients reaching minimal 
clinically important improvement according to baseline fatigue  
of <20, 20–40 and >40 mm were 11%, 64% and 84%, respec-
tively, displaying that a majority of patients with moderate and 
high fatigue achieved an improvement corresponding to minimal 
clinically important improvement.

Changes in fatigue and disease activity
There was a parallel reduction in fatigue and disease activity 
as 80% of the patients had moderate or high disease activity 
according to DAS (>2.4) at baseline and 9% at 24 months, while 
69% of patients reported clinically relevant fatigue (≥20 mm) at 
baseline and 38% at 24 months (figure 2). At baseline, 95/205 
(46%) had a fatigue score of 40 mm or higher, and this proportion 

was reduced to 39/205 (19%) at 24 months (figure 2). There 
was a corresponding increase in patients with low or no fatigue 
from baseline to 24 months; 63/205 (31%) of the patients 
scored <20 mm on the fatigue scale at baseline, compared with 
128/205 (62%) at 24 months. In concurrence, 10/205 (5%) were 
in DAS remission at baseline vs 156/205 (76%) at 24 months 
(figure 2).

The proportion of patients with fatigue was highest among the 
patients with moderate to high disease activity both at baseline 
with 122/165 (74%) and 24 months with 14/18 (78%).

A fraction of the patients in DAS remission reported fatigue: 
4/10 (40%) at baseline and 45/156 (29%) at 24 months, while 
some patients with moderate or high DAS (>2.4) did not report 
fatigue: 43/165 (26%) at baseline and 4/18 (22%) at 24 months 
(figure 2).

Baseline predictors of fatigue
Sleep disturbances, Mental Component Summary Score, phys-
ical function and PGA at baseline were predictors of fatigue at 
24 months, in addition to low number of swollen joints and low 
ultrasound power Doppler score (table 2). In the multivariable 

Table 1 Baseline demographics and disease characteristics

Variable Patients n=205

Age (years) 52.2 (13.4)

Female gender 126 (61.5)

Education >12 years 123 (60)

Symptom duration (months) 5.4 (2.8, 10.4)

Anti- CCP positive 169 (82.4)

RF positive 142 (69.3)

Comorbidity score (SCQ) 4.0 (2.0, 7.0)

  Depression 11 (5.4)

  Fibromyalgia 1 (0.5)

BMI ≥25 111 (54.7)

DAS 3.4 (1.1)

Swollen joint count* 9.0 (4.0, 14.0)

Tender joint count, RAI† 6.0 (4.0, 12.0)

ESR 19.0 (11.0, 31.0)

C reactive protein 7.0 (3.0, 18.0)

Patient global assessment (VAS) score 48.8 (24.4)

Physician global assessment (VAS) score 39.2 (20.0)

Ultrasound power Doppler score (0–96) 7.0 (3.0, 14.0)

van der Heijde Modified Sharp Score (0–480)‡ 4.5 (1.5, 9.0)

Fatigue VAS 37.0 (13.0, 62.0)

Joint pain VAS 42.6 (23.4)

PROMIS physical function score 39.5 (8.6)

SF- 36 MCS score 49.4 (10.6)

Sleep (RAID) 3.8 (3.0)

Values are presented as mean (SD), n (%) or median (25th, 75th percentiles). SD: 
95%.
DAS: 44 joints (0–10), <1.6 (remission), ≥1.6–2.4 (low disease activity), >2.4–3.7 
(moderate disease activity), >3.7 (high disease activity). ESR (mm/hr): 1- 140. 
PROMIS: 20–100. MCS score: 0–100, RAID: 0–10. SCQ: 0–45. VAS (mm) score: 
0- 100.
*Assessment of 44 joints (0–44).
†RAI score: 0–78.
‡Including erosion score and joint space narrowing score.
BMI, body mass index; CCP, cyclic citrullinated peptide; DAS, Disease Activity 
Score; ESR, erythrocyte sedimentation rate; MCS, mental component summary; 
PROMIS, Patient- Reported Outcome Information System; RA, rheumatoid arthritis; 
RAI, Ritchie Articular Index; RAID, Rheumatoid Arthritis Impact of Disease; RF, 
rheumatoid factor; SCQ, Self- administered Comorbidity Questionnaire; SF- 36, 36- 
Item Short Form Survey; VAS, Visual Analogue Scale.
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analyses, number of swollen joints (OR=0.92, 95% CI 0.87 
to 0.98, p value of 0.006), ultrasound power Doppler score 
(OR=0.95, 95% CI 0.90 to 0.99, p value of 0.027) and PGA (OR 
per mm=1.03, 95% CI 1.01 to 1.04, p<0.001) were significant 
predictors of reporting fatigue at 24 months, when controlling 
for the other factors in the model, as described in table 2.

Similar results were observed in robustness analyses in 
complete case data and sensitivity analyses for patients with 
sustained, clinically relevant fatigue from baseline to 24 months 
(data not shown).

Moreover, neither BMI, depression as a comorbidity (online 
supplemental table 1), methotrexate dosage (online supple-
mental table 2) nor the extent of adverse events (online supple-
mental table 3) were associated with fatigue in our data.

Associations between fatigue and early treatment response 
or remission at 6 months
There was no significantly decreased risk of reporting fatigue  of 
≥20 mm at 24 months for patients who achieved EULAR good/
moderate response at 3 months (OR=0.62, 95% CI 0.28, 1.34, 

p value of 0.277) (table 3). However, there was a significantly 
decreased risk of reporting fatigue  of ≥20 mm at 24 months for 
patients who achieved remission at 6 months by all listed remis-
sion criteria (table 3).

DISCUSSION
In this inception cohort of patients with early RA, clinically 
relevant fatigue  of ≥20 mm was highly prevalent at treatment 
onset. There was an overall rapid and sustained reduction in 
fatigue corresponding to the reduction in disease activity, and 
the majority of patients were in remission or low disease activity 
with no clinically relevant fatigue at 24 months. Prediction anal-
yses demonstrated that few swollen joints, low power Doppler 
ultrasound score and high PGA at baseline increased the risk of 
reporting fatigue at 24 months. In addition, not reaching remis-
sion at 6 months increased the risk of reporting fatigue at 24 
months.

Differences in fatigue measures, cut- offs and study designs 
create some challenges in the comparison of fatigue across 
studies. We saw a lower baseline level of fatigue in the present 
analyses than in comparable studies by Rat et al,20 Scott et 
al37 and Gossec et al,38 where patients with early RA reported 
mean fatigue level of 47.8 (SD 28.2) and mean fatigue  of >50 
and >60 mm, respectively. Furthermore, the reduction in fatigue 
during the 24 months of follow- up was greater in the ARCTIC 
cohort than in a longitudinal register study by Druce et al,21 
where mean fatigue VAS was above 50 mm at baseline and at 
1 and 4 years of follow- up, and smaller reductions in fatigue 
were observed in studies on patients with early RA as well as in 
patients with established RA.19 23 24 Mean fatigue at 24 months 
in the ARCTIC cohort was similar to the level of fatigue (mean 
20.5 mm (SD 0.02)) in Norwegian healthy controls reported by 
Slatkowsky- Christensen et al, supporting that the overall level of 
fatigue in the ARCTIC cohort at 24 months was at the same level 
as a normal population.39 In agreement with previous research, 
our findings suggest that fatigue is prevalent in patients with 
early RA in about two of three patients, and that the prevalence 
is similar to what has been observed in established RA.19 20 24 40

We found that the improvement in fatigue over time corre-
sponded to the reduction in disease activity, indicating a treat-
ment response. There was a higher proportion of patients with 
high fatigue among patients with the highest disease activity at 
all assessed time points, which implies a positive relationship 
between the two factors. At the same time, our analyses showed 
that some patients in DAS remission reported fatigue and that 
some patients with high disease activity experienced low or no 
fatigue. Proinflammatory cytokines involved in the inflamma-
tory responses in RA have been suggested to trigger fatigue,6 41 42 
and some trials have indicated an association between disease 
activity and fatigue.24 43–45 However, other studies show that 
in some cases, fatigue persists even though inflammation and 
disease activity are low.22 46 47

The predictor analyses support that fatigue is a multidimen-
sional phenomenon.2 The multivariable analyses indicated that 
low inflammatory disease activity represented by few swollen 
joints and low ultrasound power Doppler score, and high scores 
of PGA at baseline were associated with a higher risk of fatigue 
at 24 months of follow- up. It could seem contradictory that 
we observed a positive association between fatigue and disease 
activity as well as between early remission and unresolved fatigue 
at 24 months, and at the same time found little inflammation at 
baseline to predict fatigue at 24 months. One explanation could 
be that there were two subsets of fatigue: patients where high 

Figure 1 Change in median fatigue VAS (0–100 mm) over 24 months. 
Percentiles (25th and 75th) illustrated by the shaded area. VAS, Visual 
Analogue Scale.

Figure 2 Percentage of patients in fatigue categories <20, ≥20–
<40 and ≥40 mm according to DAS categories <1.6, 1.6–2.4 and >2.4 
at 0, 6 and 24 months. DAS, Disease Activity Score.
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inflammatory disease activity was the cause of fatigue and for 
whom early, intensive treatment improved fatigue, and patients 
with fatigue at baseline for whom fatigue could have been trig-
gered by different factors that were not affected by DMARD 
treatment.23 48 These factors might be captured by PGA, and 
further research is warranted on the relationship between fatigue 
and PGA. In the 38% of the patients who reported clinically 
relevant fatigue at 24 months, the source of fatigue might not 
have been adequately addressed. Associations between comor-
bidities such as depression and fibromyalgia and fatigue have 
been documented in prior studies8 49 but were not confirmed in 
our data. Non- pharmacological interventions to relieve fatigue 
are tailored physical activity, behavioural modification, treat-
ment of pain or depression, and improving sleep.8

Our results indicate that achievement of treatment target at 
6 months reduced the risk of fatigue at 24 months, and similar 
results were observed by Scott et al, who found that fatigue 
was significantly lower in patients with RA in an intensive 

treat- to- target strategy compared with patients who received 
standard treatment.24 37

This study has limitations. There is a lack of standardised 
fatigue measures and definitions in RA, and we used global, 
unidimensional fatigue VAS in the present analyses. Fatigue 
VAS does not yield detailed information; however, fatigue VAS 
is validated as more sensitive to change than some multidimen-
sional measures and has high reliability, construct, content and 
face validity.14–16 50 Furthermore, it is one of the most frequently 
applied measures of fatigue in RA.16 The lack of standardised cut- 
offs for fatigue VAS generates uncertainties regarding the prev-
alence and severity of fatigue, including the extent of residual 
fatigue, and complicates comparison of results across studies.

A strength of this study is the longitudinal, prospective and 
multivariable analyses which have been recommended.7 In addi-
tion, data from the ARCTIC trial provided a unique opportunity 
to explore fatigue in patients with early RA followed by modern 
treat- to- target strategies, and to our knowledge, this is the first 

Table 2 Baseline predictors of clinically relevant fatigue (≥20 mm) at 24 months

Variables

Fatigue ≥20 mm at 24 months, n=77/205

Univariable analysis Multivariable analysis

OR (95% CI) P value OR (95% CI) P value

Female gender 1.52 (0.84 to 2.74) 0.167 1.30 (0.67 to 2.53) 0.441

Age 0.99 (0.98 to 1.02) 0.844 1.01 (0.99 to 1.03) 0.465

Education >12 years 0.63 (0.35 to 1.12) 0.112

Anti- CCP positivity 1.46 (0.67 to 3.16) 0.341

BMI ≥25 0.91 (0.52 to 1.61) 0.794

Swollen joint count* 0.92 (0.88 to 0.97) 0.001‡ 0.92 (0.87 to 0.98) 0.006

Tender joint count (RAI) 1.01 (0.96 to 1.05) 0.737

Patient global assessment (VAS) score 1.01 (1.00 to 1.03) 0.016‡ 1.03 (1.01 to 1.04) <0.001

C reactive protein 0.99 (0.97 to 1.00) 0.146

Ultrasound power Doppler score† 0.93 (0.88 to 0.99) 0.022‡ 0.95 (0.90 to 0.99) 0.027

PROMIS physical function 0.96 (0.93 to 0.99) 0.021‡

SF- 36 MCS 0.96 (0.94 to 0.99) 0.007‡

RAID sleep 1.16 (1.05 to 1.27) 0.003‡

P values <0.05 in bold. MCS score: 0–100. PROMIS score: 20–80. RAI score: 0–78. RAID: NRS score: 0–10. VAS (mm): 0–100.
*Assessment of 44 joints (0–44)
†Range 0–96
‡Variables with univariable p values <0.10
BMI, body mass index; CCP, cyclic citrullinated peptide; 95% CI, 95% confidence interval; MCS, Mental Component Summary; NRS, Numerical Rating Scale; OR, odds ratio; 
PROMIS, Patient- Reported Outcome Information System; RAI, Ritchie Articular Index; RAID, Rheumatoid Arthritis Impact of Disease; SF- 36, 36- Item Short Form Survey; VAS, Visual 
Analogue Scale.

Table 3 ORs of fatigue ≥20 mm at 24 months according to EULAR response at 3 months, DAS remission, ACR/EULAR Boolean remission, SDAI 
remission and CDAI remission at 6 months

Classification n/N (%)

Fatigue ≥20 mm at 24 months

OR (95% CI) P value

Response at 3 months

  EULAR good/moderate response 170/199 (85) 0.62 (0.28 to 1.34) 0.227

Remission at 6 months

  DAS 44 remission 124/197 (63) 0.31 (0.17 to 0.57) <0.001

  ACR/EULAR Boolean remission 78/197 (40) 0.30 (0.16 to 0.58) 0.002

  SDAI remission 90/197 (46) 0.23 (0.12 to 0.43) <0.001

  CDAI remission 92/197 (47) 0.19 (0.10 to 0.36) <0.001

EULAR good/moderate response defined as DAS ≤2.4 and a decrease by >1.2, DAS ≤2.4 and a decrease  by >0.6 and ≤1.2, or a DAS >2.4 and ≤3.7 and decreases 
by >1.2 and  >0.6 and ≤1.2, or DAS >3 and a decrease by >1.2. DAS (44 joints, ESR) remission defined as DAS <1.6. ACR/EULAR Boolean remission criteria defined as swollen 
joints ≤1, tender joints ≤1, CRP ≤10 and PGA ≤10. SDAI: defined as SDAI ≤3.3. CDAI: remission defined as CDAI ≤2.8. P values <0.05 in bold.
ACR, American College of Rheumatology; CDAI, Clinical Disease Activity Index; DAS, Disease Activity Score; ESR, erythrocyte sedimentation rate; EULAR, European Alliance of 
Associations for Rheumatology; SDAI, Simplified Disease Activity Index.
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study that have explored associations in patients with early RA 
between fatigue and ultrasound, biochemical and clinical assess-
ments, in addition to a comprehensive assessment of patient- 
reported outcome measures.

In conclusion, this study showed that the majority of patients 
with early RA treated according to current EULAR treatment 
recommendations experienced a rapid and sustained reduction 
of fatigue. However, patients who did not reach remission at 
6 months were at risk of experiencing fatigue at the 2- year 
follow- up, which could be of importance to clinicians in identi-
fying patients at risk of long- term fatigue. In addition, there was 
a higher risk of fatigue in patients with RA with low objective 
disease activity measures and high patient reported global assess-
ment of disease at baseline, and a non- pharmacological approach 
to fatigue in these patients might be considered.
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