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Optimising Response to Advanced  
Therapies in Rheumatoid Arthritis – Using 

Prehabilitation to Improve Success?

Abstract
In recent years, a new concept of prehabilitation, enhancing an individual’s functional capacity ahead 
of a medical intervention, has begun to be explored in the fields of surgery and oncology, with positive 
results. This article explores applying the principle of prehabilitation to patients with rheumatoid 
arthritis prior to starting advanced therapies, including biologic disease-modifying antirheumatic 
drugs and targeted synthetic disease-modifying antirheumatic drugs. In this article, the literature is 
reviewed and the existing evidence is summarised, and the suggestion is that this approach could 
improve a patient’s chance of achieving low disease activity or remission. 

There are a number of opportunities for improving the likelihood of patients with rheumatoid  
arthritis having a good response to therapy. Research shows that smokers starting TNF inhibitors are 
less likely to achieve a good response compared to non-smokers. Obese patients are also less likely 
to achieve a good response with TNF inhibitors; female patients with obesity may be less likely to 
achieve a good response with tocilizumab and early real-world data suggest there may be a reduced 
response to JAK inhibitors. Rheumatoid arthritis patients experiencing depression are less likely to 
respond to TNF inhibitors. Increased physical activity is potentially beneficial for all rheumatoid arthritis  
patients, although the effect on response to specific drugs has been less widely explored. 

Prehabilitation approaches could include targeting smoking cessation, improving physical activity, 
providing psychological support, optimising BMI, and dietary changes. A number of studies have 
shown that each of these interventions can lead to significant improvements in disease activity 
scores, with some patients potentially benefitting from more than one intervention. The authors 
identify principles for delivering prehabilitation in practice and suggest that this is an exciting area for  
ongoing research. 
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INTRODUCTION 

In recent years, there has been a growing body 
of evidence that prehabilitation, enhancing 
an individual’s functional capacity ahead of a 
medical intervention; encompassing medical  
optimisation, physical exercise, nutritional 
support, and stress/anxiety reduction has a 
positive impact on patient outcomes.1 So far, 
the focus has mainly been on the fields of 
surgery2 and oncology.3 In surgery, interventions 
to optimise functional capacity including 
modifiable risk factors such as anaemia, smoking, 
and anxiety, as well as exercise programmes 
to improve cardiovascular function and 
muscle function, have been shown to improve 
patient outcomes, with lower postoperative  
complication rates and earlier restoration of 
functional status.2 In oncology, prehabilitation 
interventions including exercise, nutrition, 
and addressing psychoeducational aspects of 
patient care have been shown to improve patient 
outcomes including cardiopulmonary function, 
lung function, and mood 30 days post-treatment. 
This seems to be particularly effective when 
combined with rehabilitation.3 

Now is an opportune moment to examine 
how this concept could be applied in the field 
of rheumatology, with this article focussing 
on prehabilitation prior to the commencing 
of advanced therapies. Included are the 
biologic disease-modifying antirheumatic 
drugs (bDMARD) adalimumab, etanercept, 
certolizumab pegol, golimumab, abatacept, 
tocilizumab, and rituximab; a targeted 
synthetic disease-modifying antirheumatic 
drug (tsDMARD); and the JAK inhibitors (JAKi) 
tofacitinib, baricitinib, upadacitinib, and filgotinib 
for rheumatoid arthritis (RA). Adalimumab, 
etanercept, certolizumab pegol, and tocilizumab 
are licensed for the treatment of moderate-to-
severe RA. Infliximab, golimumab, abatacept, and 
rituximab are licensed for use in combination with 
methotrexate for the treatment of moderate-
to-severe active RA. Tofacitinib, baricitinib, and 
upadacitinib are licensed for the treatment of 
moderate-to-severe RA. The European Medicines 
Agency (EMA) is currently evaluating filgotinib 
as a treatment for active RA. 

An estimated 60–70% of patients with RA 
respond to bDMARD,4 and the newer tsDMARD 

show similar response rates.5,6 This leaves 30–
40% of patients who do not respond adequately,  
meaning their inflammatory arthritis remains 
uncontrolled and requires them to switch to 
other therapies. One approach to deal with 
this involves the use of stratified medicine 
approaches based on the accurate phenotyping 
of patients with RA using genomic, proteomic, 
and synovial membrane histological  
phenotyping. The authors suggest that another 
way to address the high level of non-responders 
to treatment involves assessing all modifiable 
factors that could be improved in advance 
of therapeutic interventions to maximise the 
likelihood of success. This article reviews the 
literature and provides a practical guide to how 
attending healthcare professionals can optimise 
patients’ chances of responding to advanced 
therapies using the concept of prehabilliation. 
This will not only provide patients with the 
best chance of achieving disease remission, 
but by using prehabilliation, individuals can be 
empowered to modify their own behaviours 
to help treat their disease. Approaches used to 
support patients’ prehabilitation are summarised 
in Figure 1.

SMOKING

Smoking is associated with an increased risk 
of structural damage progression in RA, with 
a cross-sectional study showing that smokers 
were significantly more likely to have joint space 
narrowing and erosions (p<0.05).7 Because of 
this, smoking status should be assessed in all 
patients and reassessed at regular intervals. 
Smoking is the most modifiable and predictive 
factor for TNF inhibitor (TNFi) treatment 
currently known. Registry data have shown an 
odds ratio of 0.52 (95% confidence interval [CI]: 
0.29–0.96) for good response compared to non-
smokers at 3 months,8 and a prospective study 
showed greater improvement in disease activity 
score 28 (DAS28) for non-smokers compared to 
smokers at 3 months (0.28 greater improvement; 
2.64 versus 2.07; p=0.002).9 Past smoking did 
not affect the response rate, suggesting that if 
patients can be supported in stopping smoking 
their likelihood of a good response can revert to 
that of a non-smoker.8 Interventions targeting 
smoking prevention therefore have the potential 
to improve TNFi response rate, as well as vastly 
improving the patient’s overall health status. 

https://www.emjreviews.com/
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Smoking status with other bDMARD has been  
less well studied, but an observational study did 
not show a difference in response to tocilizumab,10 
and a large multi-national study looking at 
smoking status and response to rituximab also 
did not support smoking status as a predictor of 
response.11 The effect of abatacept is unknown. 
JAKi therapies have less available data, but one 
study has shown that current smokers treated 
with baricitinib have significantly increased 
radiographic progression, using the modified 
total Sharpe score, at 52 weeks (p=0.037).12 
Although, a study pooling data from five Phase 
III trials including 3,315 patients did not find any 
significant difference in response to tofacitinib, 
regardless of baseline smoking status.13  

All smokers should be offered support to 
quit smoking prior to commencing advanced 
therapies, with recent National Institute for Health 
and Care Excellence (NICE) guidelines including 
a range of evidence-based interventions, such 
as behavioural therapy; nicotine replacement; 
bupropion; a noradrenaline-dopamine reuptake 
inhibitor, which has been shown to be an 

effective add-on treatment in smoking cessation; 
and varenicline, a partial nicotinic acetylcholine 
receptor agonist.14 

PHYSICAL INACTIVITY AND  
POOR FITNESS 

Physical exercise has multiple beneficial effects 
for patients with RA, including improved 
cardiovascular fitness, improved cognitive 
function, increased bone density, and reduced 
fatigue,15 and all patients should be encouraged 
to include aerobic and resistance exercise 
as part of their routine care. Several exercise 
programmes have also been shown to improve 
disease activity scores in RA, with no evidence 
to suggest that increased activity will trigger a 
disease flare.15,16 One study found that a short-
term intensive exercise programme, involving 
high-intensity interval walk training, for patients 
with active RA was more effective in improving 
muscle strength than a conservative exercise 
programme.16 Another study found a reduction in 
DAS28 of 0.7 in patients undergoing a 10-week 

Figure 1: Prehabilitation approaches to support patient.
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intensive programme compared to the control 
group who received usual care (DAS28 2.4 
versus 3.1; p=0.001).17 European League Against 
Rheumatism (EULAR) guidelines recommend 
that physical activity promotion should be an 
integral part of the management of patients 
with inflammatory arthritis and state that 
healthcare professionals have a responsibility 
to promote and facilitate physical activity for 
patients.18 Sarcopenia is more prevalent amongst 
RA patients, with approximately 40% of RA 
patients being defined as sarcopenic (a relative 
skeletal mass index of <5.5 kg/m2 for females and 
<7.26 kg/m2 for males). Sarcopenic RA patients 
are more likely to have increased cardiovascular 
events, as well as progressive erosive changes on 
X-ray, suggesting that interventions to improve 
muscle mass could be of benefit.19 The effect of 
exercise interventions prior to the initiation of RA 
treatments and the impact on efficacy has not 
been widely studied. Although there is evidence 
that physical exercise improves muscle tone, 
bone mass, and cognitive function, as well as 
aiding weight loss, there is currently no evidence 
that physical activity has a direct effect on an RA 
patient’s response to bDMARD.

NUTRITION AND BMI

An increasing number of patients are overweight 
(BMI >25), and recent World Health Organization 
(WHO) data have classified 58.3% of European 
adult males and 51.2% of European adult females 
as overweight, with the number predicted to 
continue rising.20 Obesity is considered as a 
mild chronic inflammatory state; adipose tissue 
produces cytokines such as TNF and IL-6 having 
proinflammatory properties.21 

Obese patients with RA have a significantly 
reduced chance of remission with TNFi 
treatment, with a meta-analysis showing that 
the odds of failing TNFi therapy being up to 60% 
higher in patients with a high BMI,22 and registry 
data showing improvements in DAS 28 being 
0.22 lower in obese patients receiving TNFi at 6 
months (-0.22; 95% CI: -0.42 to -0.03).23 Obesity 
did not impact on the efficacy of abatacept 
or rituximab (cell-targeted therapies).23,24 For 
tocilizumab, some studies have shown reduced 
efficacy in overweight female patients;23 however, 
recent data from the American Corrona® RA 
registry suggest that  BMI has no effect on the 

response to treatment with tocilizumab.25 Some 
early real-world data suggest that obesity 
predicts a poor response to the JAKi baricitinib 
and tofacitinib, with low disease activity reached 
by 42% of patients with normal weight, but 
only by 19% of obese patients, at 6 months.26  
Figure 2 depicts a suggested treatment 
algorithm for obese patients going onto  
advanced therapies.

Addressing weight management is challenging. 
To improve the effectiveness of advanced 
therapies and reduce the overall disease 
burden, particularly  in patients receiving TNFi 
medications, consideration needs to be given to 
achieving an optimum and healthy BMI, ideally 
before starting the advanced therapy. This can 
be achieved by having healthy open discussions 
between the clinicians and patients, including an 
exploration of their perceptions and motivations. 
Consideration can also be given to providing 
support, for example referring patients to 
dieticians, physiotherapists, support groups, and 
other services available in the community to help 
reduce weight.

RA patients are at significantly increased risk 
for osteoporosis and bone loss because of RA 
disease processes and glucocorticoid use and 
RA patients are at increased risk of fragility 
fractures.27,28 RA has therefore been incorporated 
as a dichotomous predictor in the WHO fracture 
risk assessment (FRAX) algorithm for predicting 
the 10-year risk of hip or major osteoporotic 
fracture.29 RA patients should have their bone 
health assessed at regular intervals, including 
vitamin D levels, with appropriate calcium and 
vitamin D supplementation being prescribed if 
indicated. The FRAX tool can be used to evaluate 
10-year risk of fragility fracture and aid decision-
making regarding additional treatments, such  
as bisphosphonates. 

The role of diet and the gut microbiome and 
the initiation of RA in genetically susceptible 
patients is of ongoing interest.30 One study 
showed that RA patients with higher plasma n-3 
polyunsaturated fatty acids levels when starting 
etanercept had lower DAS 28 scores at 3 months 
(-0.51; p=0.007). In vitro etanercept treatment 
led to an increase in IL-17 expression, but this 
increase was not seen in patients with high 
plasma n-3 polyunsaturated fatty acids levels, 
suggesting a possible mechanism of action.31 

https://www.emjreviews.com/
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A meta-analysis has not shown any conclusive 
evidence for the use of probiotics in RA.32 
Likewise, no conclusive evidence has been 
found for a therapeutic effect of dietary fibres 
and wholegrains, fruit, spices, or of elimination 
of gluten or meat.33 Further research is being 
carried out in this area to look at the effect of 
dietary supplementation.

Excess sodium is known to increase the 
differentiation and activation of Th17 cell 
pathways by inducing serum glucocorticoid 
kinase 1.34 Marouen et al.35 sought to explore this 
by comparing sodium intake in RA patients with 
matched controls. Sodium intake was evaluated 
by 24-hour urinary sodium excretion. Sodium 
excretion was greater for patients with early RA 
than controls, even once confounding factors 
were accounted for (p=0.043). Additionally, 
patients with radiographic erosion at the time 
of diagnosis had a higher sodium excretion than 
those without (p=0.028). Further interventional 
studies looking at the effect of sodium restriction 
in the diet on RA disease activity and progression 
would be of benefit.

PSYCHOLOGICAL SUPPORT

Depression commonly occurs with RA, affecting 
13–20% of patients, which is 2- to 3-times higher 
than the prevalence in the general population.36 
Both health assessment questionnaire (HAQ) 
score and pain score reporting are strongly 
influenced by depression, with depressed 
patients scoring  0.25 HAQ units higher than non-
depressed patients and depressed pain giving 
a visual analogue pain score of 1.9 higher, when 
scoring from 0 to 10 (p<0.0001).37,38 Persistent 
depression is poorly recognised in rheumatology 
clinics and is associated with a poorer response 
to TNFi, with one study showing a 0.49 lower 
improvement in DAS28 at 3 months in patients 
with depression at onset of treatment compared 
to those without (DAS28 improvement 1.7 versus 
2.2; p=0.005), with the difference observed 
because of both objective and subjective 
measures.39 Other studies have supported this 
finding,40,41 although a South Korean health 
insurance database did not show any difference 
in TNFi discontinuation rate between patients 
with depression and controls.42 There has been 

Figure 2: Suggested treatment algorithm for patients going onto advanced therapies for rheumatoid arthritis.

JAKi: JAK inhibitor; TNFi: TNF inhibitor.
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comparatively less research investigating non-
TNFi bDMARD, but one study showed that 
RA patients with elevated plasma IL-6 and IL-
17 levels were more likely to have symptoms  
of depression.43

Efforts should also be made to support patients 
in adhering to their medications. Several studies 
have shown that patients of all age groups, 
particularly the young, prefer subcutaneous 
administration of medication as compared to 
intravenous administration. Lack of localised skin 
reaction, reduced frequency of dosing, and fast 
onset of action are also important to patients.44 
Patient preferences and beliefs have been shown 
to be important in adherence to medications,  
with patients considering whether their beliefs 
about the necessity of the medication outweigh 
any concerns regarding the potential adverse 
effects of taking them.45 Patients concerns 
and beliefs can be explored using several 
methods, including the Beliefs about Medicines 
Questionnaire (BMC),46 to help improve 
understanding, allay fears, and ultimately 
improve adherence. For patients to be able to 
use subcutaneous injections, they, or a relative or 
friend, will need to be able to have the manual 
dexterity to administer the drug and this may be 
challenging for some patients with chronic RA 
affecting their hand movements. 

A Cochrane review of patient education in RA 
examined various interventions, including formal 
structured instruction on RA and ways to manage 

arthritis symptoms, psychobehavioural methods 
to promote changes in health behaviours, as well 
as instructional interventions including exercise, 
biofeedback, and psychosocial supports. 
The review showed a small but statistically 
significant improvement in scores for disability, 
pain, patient global status, psychological status, 
and depression.47 Other meta-analysis reviews 
support the idea that providing psychological 
support can be beneficial for patients, with 
one having shown that cognitive behavioural 
therapy can significantly reduce levels of anxiety 
(p=0.005) and depression (p<0.00001) and 
relieve fatigue symptoms (p=0.006) in RA 
patients;48 furthermore, another study showed 
that mindfulness interventions can reduce 
depression (p=0.02) as well as improve DAS28 
scores (-0.29 improvement; 95% CI: -0.38 to 
-0.19); p<0.00001).49  

DISCUSSION

bDMARD and tsDMARD have revolutionised 
the treatment of RA; however, there remains a 
significant number of patients who fail to achieve 
a good response to treatment. By targeting 
smoking cessation, physical activity, weight 
reduction, diet, and providing psychological 
support, we have the potential to improve the 
likelihood of patients responding to these drugs. 
Table 1 summarises different interventions and 
potential improvements in disease activity scores.

Table 1: Estimated improvements in disease activity score 28 (DAS28) score with prehabilitation intervention.9,17,23,39

Intervention Potential reduction in disease 

activity score 28 (DAS28) 

Smoking cessation 0.28

Exercise programme 0.70

Weight reduction 0.22

Psychological support 0.49

https://www.emjreviews.com/
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There are a wide range of prehabilitation 
interventions available to help provide holistic 
care to patients prior to starting advanced 
therapies to help maximise a patient’s response. 
Many of these interventions are led by allied 
health professionals, and physicians would 
benefit from assessing the frameworks within 
their healthcare system to address how this 
multidisciplinary approach is implemented.50,51 
There is good evidence that non-smokers  
achieve better response rates compared to 
smokers starting TNFi.8,9 Further evidence 
concerning the effect of smoking on JAKi would 
be of use and future studies and registry data 
may be able to guide this. Several evidence-
based interventions exist, as outlined above, and 
starting an RA patient on an advanced therapy 
can provide an opportune moment to promote 
smoking cessation. Exercise programmes can 
provide a range of health improvements for 
RA patients, including cardiovascular capacity, 
muscle mass, bone density, and disease 
activity.15-17 Several exercise programmes have 
been studied in the literature and it may be of 
benefit for clinicians to work with allied health 
professionals locally, including physiotherapists, 
to help RA patients increase physical activity. 
Being obese predicts poor response to TNFi,22 
being female and obese possibly predicts poorer 
response to tocilizumab,23 and response to 
JAKi may also be reduced for obese patients.26 
Achieving a healthy BMI has a huge range of 
health benefits and aiding weight loss can be 
beneficial for an RA patient’s inflammatory 
arthritis as well as their overall general health. 
Engaging with patients’ general practitioners 
and local dietetics department may help provide 
practical assistance in achieving this. In terms of 
diet, RA patients have a significantly higher risk of 
osteoporosis and should have their bone health 
assessed at regular intervals and vitamin D and 

calcium supplementation should be considered. 
There is some interesting research looking at 
diet supplementation with polyunsaturated fatty 
acids and the effect on disease activity, and it will 
be of interest to see if further evidence supports 
their use in the future. Depression is more 
prevalent amongst RA patients and some studies 
have suggested that this is associated with a 
poorer response to TNFi, although this finding 
has not been replicated in registry data42 and 
further studies exploring this would be of use. 
Providing psychological support, in the forms of 
cognitive behavioural therapy and mindfulness, 
have the potential to reduce depression, anxiety, 
fatigue, and disease activity.48,49 This suggests 
that it would be of benefit for departments 
to identify patients who could gain benefit 
from psychological support and implement 
approaches to support them. If a patient is 
diagnosed with depression, it is also important 
to involve general practitioners and psychiatry 
services as appropriate. Finally, exploring  
patient preferences and beliefs is important in 
improving adherence to medications to help 
maximise response.

CONCLUSION

These prehabilitation interventions can improve 
our patients’ cardiovascular health, aerobic 
function, fatigue symptoms, and quality of life. 
These different prehabilitation approaches are 
likely to be interlinked and may in some cases be 
symbiotic, and it would be of interest to explore 
the cumulative effect of these approaches. 
There are many more questions to be answered 
regarding prehabilliation and it is an exciting area 
for further research. This article provides a guide 
to approaches that can be used right now in our 
clinics when prescribing advanced therapies to 
give patients the best chance of success.

References

1.	 Banugo P, Amoako D. Prehabilitation. 
BJA Education. 2017;17(12):401-5.

2.	 Wynter-Blyth V, Moorthy K. 
Prehabilitation: preparing patients for 
surgery. BMJ. 2017;358:j3702;

3.	 Faithfull S et al. Prehabilitation 
for adults diagnosed with cancer: 
a systematic review of long-

term physical function, nutrition 
and patient-reported outcomes. 
Eur J Cancer Care (Engl). 
2019;28(4):e13023.

4.	 Curtis J, Singh J. Use of biologics 
in rheumatoid arthritis: current and 
emerging paradigms of care. Clin 
Ther. 2011;33(6):679-707.

5.	 Song G et al. Efficacy and safety 
of tofacitinib for active rheumatoid 
arthritis with an inadequate response 
to methotrexate or disease-modifying 
antirheumatic drugs: a meta-analysis 
of randomized controlled trials. Korean 
J Intern Med. 2014;29(5):656-63. 

6.	 Lee Y, Bae S. Comparative efficacy 
and safety of baricitinib 2 mg 

https://creativecommons.org/licenses/by-nc/4.0/



EMJ  •  December 2020	 EMJ94

and 4 mg in patients with active 
rheumatoid arthritis. Z Rheumatol. 
2018;77(4):335-42.

7.	 Sıvas F et al. Relationship between 
smoking and structural damage, 
autoimmune antibodies, and disability 
in rheumatoid arthritis patients. Arch 
Rheumatol. 2018;33(1):45-51.

8.	 Saevarsdottir S et al. Patients with 
early rheumatoid arthritis who 
smoke are less likely to respond 
to treatment with methotrexate 
and tumor necrosis factor 
inhibitors: observations from the 
epidemiological investigation of 
rheumatoid arthritis and the Swedish 
Rheumatology Register cohorts. 
Arthritis Rheum. 2011;63(1):26-36.

9.	 Mattey D et al. Relationship between 
pack-year history of smoking 
and response to tumor necrosis 
factor antagonists in patients with 
rheumatoid arthritis. J Rheumatol. 
2009;36(6):1180-7.

10.	 Theander E et al. FRI0163 smoking 
status does not seem to affect 
tocilizumab efficacy in RA patients. 
Ann Rheum Dis. 2015;74;482.

11.	 Chatzidionysiou K et al. Smoking and 
response to rituximab in rheumatoid 
arthritis: results from an international 
European collaboration. Scandinavian 
Journal of Rheumatology. 
2019;48(1):17-23.

12.	 Van der Heijde D et al. Exploratory 
analysis to identify factors associated 
with risk of structural progression, 
defined as change from baseline. 
Arthritis Rheumatol. 2017;69(Suppl 
10):418.

13.	 Kremer J et al. Effects of smoking 
status on response to treatment 
with tofacitinib in patients with 
rheumatoid arthritis. Abstract 1418. 
ACR/ARHP Annual Meeting, 25-30 
October, 2013. 

14.	 Guidelines. Smoking cessation: 
stop smoking interventions and 
services. 2018. Available at: https://
www.guidelines.co.uk/smoking-
cessation/nice-smoking-cessation-
guideline/454141.article. Last 
accessed: 29 Feb 2020.

15.	 Cooney J et al. Benefits of exercise 
in rheumatoid arthritis. J Aging Res. 
2011;2011;681640.

16.	 Van Den Ende C et al. Effect of 
intensive exercise on patients 
with active rheumatoid arthritis: a 
randomised clinical trial. Ann Rheum 
Dis. 2000;59(8):615-21.

17.	 Bartlett D et al. Ten weeks of high-
intensity interval walk training is 
associated with reduced disease 
activity and improved innate 
immune function in older adults with 
rheumatoid arthritis: a pilot study. 
Arthritis Res Ther. 2018;20(1):127.

18.	 Rausch Osthoff AK et al. 2018 EULAR 
recommendations for physical 
activity in people with inflammatory 
arthritis and osteoarthritis. Ann 
Rheum Dis. 2018;77(9):1251-60.

19.	 Ngeuleu A et al. Sarcopenia in 
rheumatoid arthritis: prevalence, 
influence of disease activity and 
associated factors. Rheumatol Int. 
2017;37(6):1015-20.

20.	 World Health Organization (WHO). 
Regional office for europe. Data 
and statistics. Available at: http://
www.euro.who.int/en/health-topics/
disease-prevention/nutrition/data-
and-statistics. Last accessed:  
1 Mar 2020. 

21.	 Coppack SW. Pro-inflammatory 
cytokines and adipose tissue. Proc 
Nutr Soc. 2001;60(3):349-56.

22.	 Singh S et al. Obesity and response to 
anti-tumor necrosis factor-α agents 
in patients with select immune-
mediated inflammatory diseases: a 
systematic review and meta-analysis. 
PLoS One. 2018;13(5):e0195123.

23.	 Schäfer M et al. Obesity reduces 
the real-world effectiveness of 
cytokine-targeted but not cell-
targeted disease-modifying agents 
in rheumatoid arthritis. Rheumatol. 
2019;0:1-11.

24.	 Ottaviani S et al. Body mass index 
and response to rituximab in 
rheumatoid arthritis. Joint Bone 
Spine. 2015;82(6):432-6.	

25.	 Pappas D et al. Effectiveness 
of tocilizumab in patients with 
rheumatoid arthritis is unaffected 
by comorbidity burden or obesity: 
data from a US registry. J Rheumatol. 
2020;jrheum.190282. [Epub ahead  
of print].

26.	 Meißner Y et al. Baricitinib and 
tofacitinib in real life - does obesity 
impact response to Janus kinase 
inhibitor therapy in rheumatoid 
arthritis? Abstract 1518. ACR/ARHP 
Annual Meeting, 19-24 October, 2018.

27.	 Van Staa T et al. Clinical assessment 
of the long-term risk of fracture in 
patients with rheumatoid arthritis. 
Arthritis Rheum. 2006;54(10):3104-12.

28.	 Orstavik R et al. Vertebral deformities 
in rheumatoid arthritis: a comparison 
with population-based controls. Arch 
Internal Med. 2004;164(4):420-5.

29.	 Kanis JA et al. The use of clinical risk 
factors enhances the performance 
of BMD in the prediction of hip 
and osteoporotic fractures in 
men and women. Osteoporos Int. 
2007;18(8):1033-46.

30.	 Skoczyńska M, Swierkot J. The 
role of diet in rheumatoid arthritis. 
Reumatologia. 2018;56(4):259-67.

31.	 Jeffery L et al. Plasma levels of 
eicosapentaenoic acid are associated 
with anti-TNF responsiveness in 
rheumatoid arthritis and inhibit the 
etanercept-driven rise in Th17 cell 
differentiation in vitro. J Rheumatol. 
2017;44(6):748-56.

32.	 Aqaeinezhad Rudbane SM et al. The 
efficacy of probiotic supplementation 
in rheumatoid arthritis: a meta-

analysis of randomized, controlled 
trials. Inflammopharmacology. 
2018;26(1):67-76.

33.	 Khanna S et al. Managing rheumatoid 
arthritis with dietary interventions. 
Front Nutr. 2017;4:52.

34.	 Kleinewietfeld M et al. Sodium 
chloride drives autoimmune disease 
by the induction of pathogenic TH17 
cells. Nature. 2013;496(7446):518-22.

35.	 Marouen S et al. Sodium excretion is 
higher in patients with rheumatoid 
arthritis than in matched controls. 
PLoS One. 2017;12(10):e0186157.

36.	 Dickens C et al. Depression in 
rheumatoid arthritis: a systematic 
review of the literature with 
meta-analysis. Psychosom Med. 
2002;64(1):52-60.

37.	 Wolfe F. A reappraisal of HAQ 
disability in rheumatoid arthritis. 
Arthritis Rheum. 2000;43(12):2751-61.

38.	 Ang DC et al. Comorbid depression 
is an independent risk factor 
for mortality in patients with 
rheumatoid arthritis. J Rheumatol. 
2005;32(6):1013-9.

39.	 Hider SL et al. Depression in RA 
patients treated with anti-TNF is 
common and under-recognized in 
the rheumatology clinic. Rheumatol. 
2009;48(9):1152-4.

40.	 Minnock P et al. Factors that 
influence fatigue status in patients 
with severe rheumatoid arthritis (RA) 
and good disease outcome following 
6 months of TNF inhibitor therapy: a 
comparative analysis. Clin Rheumatol. 
2015;34(11):1857-65.

41.	 Mattey DL et al. Effect of 
psychological distress on 
continuation of anti-tumor necrosis 
factor therapy in patients with 
rheumatoid arthritis. J Rheumatol. 
2010;37(10):2021-4.

42.	 Cho S et al. Impact of comorbidities 
on TNF inhibitor persistence in 
rheumatoid arthritis patients: an 
analysis of Korean National Health 
Insurance claims data. Rheumatol Int. 
2012;32(12):3851-6.

43.	 Li YC et al. Interleukin-6 and 
interleukin-17 are related to 
depression in patients with 
rheumatoid arthritis. Int J Rheum Dis. 
2019;22(6):980-5.

44.	 Barton J. Patient preferences and 
satisfaction in the treatment of 
rheumatoid arthritis with biologic 
therapy. Patient Prefer Adherence. 
2009;3:335-44.

45.	 van den Bemt BJF, van Lankveld 
WGJM. How can we improve 
adherence to therapy by patients 
with rheumatoid arthritis? Nat Clin 
Pract Rheumatol. 2007;3(12):681.

46.	 Horne R et al. The beliefs about 
medicines questionnaire: the 
development and evaluation of a new 
method for assessing the cognitive 

https://www.emjreviews.com/


Creative Commons Attribution-Non Commercial 4.0	 December 2020  •  EMJ 95

representation of medication. Psychol 
Health. 1999;14(1):14:1-24.

47.	 Riemsma RP et al. Patient education 
for adults with rheumatoid arthritis. 
Cochrane Database Syst Rev. 
2003;2003(2):CD003688.

48.	 Shen B et al. Effects of cognitive 
behavioral therapy for patients with 

rheumatoid arthritis: a systematic 
review and meta-analysis. Psychol 
Health Med. 2020;1-13.

49.	 Zhou B et al. Mindfulness 
interventions for rheumatoid arthritis: 
a systematic review and meta-
analysis. Complement Ther Clin Pract. 
2020;39:101088.

50.	 Li LC et al. An evidence-informed, 
integrated framework for rheumatoid 
arthritis care. Arthritis Care and 
Research. 2008;59(8):1171-83.

51.	 Bernatsky S et al. Optimal care for 
rheumatoid arthritis: a focus group 
study. Clin Rheumatol. 2010;29:645-57.

FOR REPRINT QUERIES PLEASE CONTACT:   INFO@EMJREVIEWS.COM

https://creativecommons.org/licenses/by-nc/4.0/


