
SUPPLEMENTARY MATERIAL  

 

APPENDIX 1: Systematic literature search  

Medline, Embase and Cochrane databases were systematically searched (inception to 

November 15, 2018). A first research was on the nocebo effect (NE) and rheumatic diseases. 

Because we found that most studies with abstracts mentioning NE involved biosimilars (BSs), 

we performed a second search on the NE and BSs. The following keywords were used. 

Search 1: “musculoskeletal diseases” and “nocebo” or “non-specific side effect” or “non-

specific adverse event” or “subjective complaint”  

search 2: “biosimilars” and “nocebo” or “non-specific side effect” or “non-specific adverse 

event” or “subjective complaint”  

Filters “human” and “English or French” were applied 

Inclusion criteria were English or French reports of studies of pharmacological treatments, 

investigating risk factors for NE or non-specific and subjective adverse events or symptoms 

(NSAE/NSS), and specifically describing an intervention aimed to reduce NE. Studies of non-

rheumatologic diseases and fibromyalgia were excluded. Other exclusion criteria were reviews 

and meta-analysis, editors’ notes, and studies of surgical treatment or infiltrative treatment or 

cost-effectiveness. 

 



APPENDIX 2: Supplementary Figure 1: Flow chart for systematic review  

 

BS: biosimilar. NE: nocebo effect. NSAE: non-specific side events. NSS: non-specific 

symptoms. RF: risk factor.  

Double screening: full text screening by two evaluators was made for all articles mentioning 

NE, NSAE/NSS. Article were selected if they evaluated either RFs of NE, NSAE/NSS or an 

intervention to reduce NE, NSAE/NSS.  

  



APPENDIX 3: Results of systematic literature review of risk factors and interventions to 

reduce NE in rheumatology.  

Risk factors  

- In one study, the investigation of a mutation in the Cathechol-O-methyltransferase 

(Val158Met) as a genetic predictor of methotrexate intolerance in children with juvenile 

arthritis, and was negative [1]  

- One study looked up contextual factors of BS maintenance outside the context of a 

switch. The risk factors of discontinuation were treatment in a smaller rheumatology 

department and starting biologic drug soon after its introduction on the market [2].  

- Six studies looked for risk factors of BS withdrawal after the switch; results are detailed 

in supplementary table 1.  

 

Intervention:  

- One study found no difference in methotrexate intolerance after specific 

countermeasures put in place by parents for children with juvenile arthritis [9].  

- Five studies tried an intervention to reduce the NE after a switch from the BS to the 

biologic originator and are described in supplementary table 2.  

  



Supplementary table 1: Studies evaluating risk factors of NE in switch studies. 

Study Drug n RF tested Tested on: Significant association P value 

Glintbrog  

Ann. Rheum. Dis. 

2017 [3] 

IFX 802 Baseline characteristics DR (16% -1 year) Higher CRP level 

Higher patient global score at baseline 

Higher CT-P13 doses 

Monotherapy 

AS: p = 0.04 

AS: p = 0.009 

AS: p = 0.03 

RA: p = 0.004 

Al tabaa 

Ann. Rheum. Dis. 

2018 [4] 

ETN 93 Baseline characteristics DR (17% - 6 

months) 

None  

Scherlinger 

Jt. Bone Spine 2017 

[5] 

IFX 89 Baseline characteristics DR (28% - 7 

months) 

None  

Tweehuysen 

Arthritis Rheum. 

2018 [6] 

IFX 193 Baseline characteristics DR (24 % - 6 

months) 

Shorter infusion interval Unknown 

HR 0.77 (95% CI 

0.62–0.95). 

Tweehuysen 

Arthritis Rheum. 

2018 [7] 

  

ETN 

 

625 Baseline characteristics 

Questionnaires: 

1) 6-item Credibility/Expectancy 

Questionnaire  

2) 6-item Stanford Expectations of 

Treatment Scale  

3) 10-item Beliefs about Medication 

Questionnaire 

4) 11-item Arthritis Self-Efficacy 

Scale  

DR (10 % - 6 

months) 

Shorter ENB treatment duration 

 

Higher PGA 

 

Higher CRP level 

 

Low ASES efficacity pain scores 

Low ASES symptom score 

RA: p = 0.008 

PsA: p = 0.03 

AS: NA 

RA: p = 0.036 

RA: p = 0.004 

 

p = 0.004 

p = 0.003 

Glintborg 

Ann. Rheum. Dis. 

2018 [8] 

 

ETN 1621 Baseline characteristics DR (18% - 1 

year) 

 

 

Back switch (7% 

- 1 year) 

RA 

Recent start of ETA (<1 year) 

Disease not in remission at the time of the switch 

 

None 

p = 0.02 

p = 0.03 

 

p < 0.0001 

 

AS: axial spondyloarthropathy. ASES: Arthritis Self-Efficacy Score. bDMARD: biologic disease-modifying anti-rheumatic drug. BT: biologic 

treatment. CRP: C-reactive protein. DR: discontinuation rate. ETN: etanercept. IFX: infliximab. NA: not available. PGA: patient global 

assessment of disease. PsA: psoriatic arthritis. RA: rheumatoid arthritis. RF: risk factor.  



Supplementary table 2: Studies testing intervention to reduce the NE after switch. 

Article Drug N Intervention Follow-

up 

DR NSAE/NSS  

Rate 

Control P value 

Tweehuysen 

Arthritis Rheum. 

2018 [7] 

 

ETN 625 Structured communication 

strategy based on shared medical 

decision 

 

Intervention available on request 

Author not reachable  

6 months 10% NSAE/NSS : 

8.4% 

 

 

NSAE/NSS 

among 

withdrawers: 

84% 

DR in HC: 8% 

 

Total NSAE/NSS in 

HC: unknown 

 

NSAE/NSS among 

withdrawers switch vs 

HC: 84% vs 40% 

P < 0.001 

 

Al tabaa 

Ann. Rheum. Dis. 

2018 [4] 

ETN 94 One-hr session on BS for all 

physicians. 

Intervention not described 

6 months 17% Unknown None  

Scherlinger 

Semin. Arthritis 

Rheum. 2018[10] 

ETN 48 Standardized information:  

- BS definition  

- Reason for switch (financial, 

better injection device) 

- Published studies 

Shared medical decision 

(possibility to refuse the switch) 

  

Not 

available 

8% 4.1% None  

Scherlinger 

Jt. Bone Spine 

2017 [5] 

IFX 89 Standardized information 

Intervention not described  

7 months 28% 12.5% DR in HC: 12% 

DR in INP: 10% 

 

NS-SE HC and INP: 

Unknown 

 

P = 0.0002 

 

After removing 

discontinuation 

without objective 

worsening: p = 0.453 

Boone  

Eur. J. Clin. 

Pharmacol. 2018 

[11]  

IFX 125 Shared medical decision and 

communication strategy 

Intervention available on request 

Author not reachable 

9 months 18% 12.5% None  



DR: discontinuation rate. HC: historical cohort. INP: Infliximab-naïve population. NSAE/NSS: non-specific adverse events or symptoms. Five 

studies aimed to reduce NE during switches by an intervention targeted to patients: 2 used a shared decision-making method and a communication 

strategy (etanercept [7] and infliximab [11]), 1 study focused on doctors training and information [4], and 2 studies used a standardized information 

(etanercept [10]; infliximab [5]). In total, only 1 study provided a comparison of NSAE/NSS in both switched and historical cohorts but failed to 

prove an intervention efficacy [7].  

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX 4: Semi-directed interviews: A methodology. B. Demographics, C. Schedule, D. Patient themes and quotes 

A. Methodology 

The framework was an inductive approach flexibly derived from the grounded theory with a bottom-up analysis of emerging themes. The 

research could not include a large number of patients because the intervention was part of a routine care assessment.  

 

B. Demographics  

 

Supplementary table 3 : Demographics of interviewed patients   

patients Age  Gender Type of 

Arthritis 

RA 

duration 

(years)  

Current 

bDMARD    

Current 

bDMARD   

duration 

(years) 

1 57 F RA 18 Abatacept 5 

2 57 F RA 14 Abatacept 4 

3 58 F RA 14 Tocilizumab 6 

4 28 F RA 22 Tocilizumab 4 

5 55 F RA 21 Tocilizumab 9 

bDMARD, biologic disease-modifying anti-rheumatic drugs 

 

C. Schedule 

In a few years, biologics will have several brands of equivalent products, named biosimilars. Currently, your personal biologic treatment is not 

concerned (tocilizumab, abatacept). However, some patients followed up in our rheumatology department will soon be proposed to switch to a 



biosimilar (BS) at the request of health authorities’ policy in all the public hospitals in Paris. In this context, with your agreement, we are asking 

for your help on how we could best support these patients.  

1) Have you ever heard about BS?  

Recall questions  

- What does it mean to you?  

- if it evokes generic drugs, what do you think of generics? What is your experience?  

2) If you were proposed a switch, what information would you need?  

Recall questions  

- regarding efficiency, regarding tolerance?  

- Did/do you have questions regarding efficiency of your current treatment?  

- Did/do you have questions regarding tolerance of your current treatment?  

  

2) What information would be most important to you to make your decision to agree to a switch?  

3) If you were given all the medical information, would you agree to switch to a BS?  

4) If you were forced to switch to a BS, how would you react?  

5) In your opinion, how should we inform patients, how would you like to be informed? 

D. Themes and quotes  

 



Low knowledge of BS  Never heard of [BS] (p3). The content is not identical (p3). Is it as effective? (p4). What is the benefit for 

the patient? (p2). How does it work? (p5). What is the difference with the initial drug (p5). 

Fear of adverse effects, fear of change, 

preference for status quo 

What are the side effects (p4). What are the disadvantages (p2). I am allergic to methotrexate, and 

remicade (p1). It's not reassuring that if it is another Lab (p3). It's the idea of change, the fear of returning 

to the former pains (p5). I'm very happy with my treatment (p1,2,3,4). I have confidence in my current 

treatment (p2). It's all about money (p3). What's the perspective the scientific community has on the 

medication ( previous usage)? (p3).  

Concerns on whether BS were different 

from generics 

The difference with a generic (p3, 5).  

The need to be allowed to share medical 

history of side effects, especially due to 

generics 

My pharmacist wanted to give me generics. He didn't want to believe me. My doctor had to write a letter 

to the Social Security (P1). I had a bad experience with generics (p5). Generic NSAIDs were ineffective 

(p5). Didn't see any difference with generics (p4) 

For honest information from health 

professionals 

I need to be informed advance (p2). To have a brochure or other (p2). I want to have a choice (p2). To 

receive a letter (p4). A letter about biosimilars, with information (p5). Information with a table with pros 

and cons (p2). 

Need for support, need to be able to decide  You have to be an actor in your treatment (p2). Decide for ourselves (p4). I would feel helpless. I would 

need to be reassured (p3). I would agree to experiment [biosimilar](p4). To be able to go back to the 

initial treatment (p2). 

Perception and experience of day-care 

nurses on BS 

Nurses are good at popularizing (p2). To be informed by the doctor, especially by the nurse, about the 

experience of nurses (p3). The experience of the service (p5). They [nurses] know us (p5). 

 

APPENDIX 5: Vocabulary to be used to inform about biosimilars (BSs)  

Written below are the vocabulary and means of information decided during step 2 (meeting with nurses, rheumatologists, a pharmacist and a 

patient representative). These were detailed to all healthcare professional involved during a dedicated training meeting, along with the course of 

the intervention (information by the nurses before medical consultation, wider explanation given only upon request).  

Biosimilar: a biologic agent manufactured by the same process as the first commercialized biologic (originator biologic).  

A Biosimilar is not a generic drug.  



Efficiency and safety of BSs have been assessed on patients. To be accepted by health authorities, BSs must prove efficacy and safety in 

comparison with the originator biologic in a large number of patients and also that they do not entail more risks of adverse effects. Drug batches 

may vary over time, but these variations are similar to those of the original biologic.  

Biosimilars are widely used (e.g., insulin). Some BSs are available for more than 10 years.  

Same manufacturing requirements  

Drug companies that manufacture BSs have experience in drug development. Some companies manufacture both originator biologics and BSs.  

BSs have lower marketing price because preliminary research and development is no longer needed for BSs. Lower BS prices does not equal lower 

quality. 

BSs are cost-saving for public hospitals in Paris, which may result in an increased access to optimal therapy for all patients.  

Apart for the name that is different, nothing changes for you. The BS is administered in the same way and at the same dose. 

Please ask for our experience 

The rheumatology department has experience with BS because some patients have started treatment with BS. Physicians and nurses in the 

department found no difference in efficacy or tolerance. The rheumatology department has no concerns about this change. The switches started in 

rheumatology departments in France 2 years ago. Hence, we have enough perspective to suggest this switch. 

If you feel adverse effect or have a lesser BS tolerance, you may request a back-switch to the original biologic or a change in biologics. However, 

we are not sure that the hospital pharmacy will be able to provide the original biologic over time.  

 



APPENDIX 6: Information letter given to every patient on the day of the switch 

Madame, Monsieur, 

Vous allez venir en hôpital de jour pour votre prochaine perfusion d’Infliximab Remicade. Nous tenons à vous informer que, conformément aux 

dernières directives de l’Assistance publique Hôpitaux de Paris APHP, l’Infliximab Remicade sera remplacé par l’Infliximab Flixabi 

biosimilaire.  

Les médecins et les infirmières vous fourniront les informations complémentaires dont vous auriez besoin.  

Bien cordialement 

L'équipe de l’hôpital de jour  

English translation 

Ms, Sir,  

You are about to come in day-care hospital for your scheduled Infliximab Remicade® infusion. We would like to inform you that, in accordance 

with the latest directives in all the public hospitals in Paris, Infliximab Remicade® will be replaced by Infliximab Flixabi  biosimilar.  

Doctors and nurses will provide you with all additional information you may need. 

Best regards 

The day-care hospital team.  

  



APPENDIX 7: INFORMATION LEAFLET 

This information leaflet was made by the team after step 2 and a multidisciplinary meeting. It was given to the patient upon request only.  

Supplementary figure 2: information leaflet  

 



 

Front Page:  

What is a biosimilar drug? Information Leaflet, Rheumatology department, Saint Antoine Hospital.  



Middle page:  

DID YOU SAY SIMILAR?  

A BIOSIMILAR DRUG IS NOT A GENERIC DRUG.  

EFFICACY AND SAFETY TESTED ON PATIENTS  

SAME MANUFACTORING REQUIREMENTS 

APPART FROM THE NAME NOTHING CHANGES FOR YOU 

ASK US ABOUT OUR EXPERIENCE 

A biosimilar is called “similar” because it is manufactured in the same way as the biologic drug that was first authorized on the market (originator biologic). 

Biosimilar drugs are widely used, for exemple Insuline biosimilars have been used for more than ten years.  

A generic is a chemical drug which formula is identical compared to the original drug. Generics can have excipient that differ from the original drug. To be 

accepted on the market, a generic simply has to prove that the drug concentration in blood is similar compared to the original drug.  

The biosimilar drug is a biologic drug. To be accepted on the market, proof must be made of a comparable efficacy and safety between the biosimilar and the 

original drug.  

The initial biologic drug required a large amount of money for its development. The biosimilar will benefit from these previous expends, hence lower price of 

the biosimilar does not mean lower quality.  

The biosimilar drug is administered in the same way, at the same dose. * 

 

Back page 1:  

Biosimilars are prescribed more and more often for patients suffering many diseases.  

A biosimilar is going to be prescribed to treat your rheumatism  

This leaflet helps you understand.  

Made by doctors and nurses from the rheumatology department, Saint-Antoine hospital, with a patient representative from ANDAR association 



Back page 2:  

You suffer from a chronic inflammatory disease and want to: speak, learn, meet professionals, meet other patients? RICOCHET is on www. Larhumato.fr 
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