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Introduction

Crohn's disease (CD) and ulcerative colitis (UC) are chronic disabling inflammatory bowel diseases (IBD) that require long-term treatment. Biological drugs have revolutionized the clinical course and management of IBD patients, greatly expanding the available therapeutic possibilities. They have a predominant economic impact on health-care budgets, representing the main cost of IBD management, thereby even overcoming hospitalization and surgery [START_REF] Van Der Valk | COIN study group and the Dutch Initiative on Crohn and Colitis. Healthcare costs of inflammatory bowel disease have shifted from hospitalisation and surgery towards anti-TNFα therapy: results from the COIN study[END_REF]. After the patent of Remicade® (infliximab originator) expired in 2013, the marked has been opened for cheaper copy versions of the originator, called biosimilars. Biosimilars have an efficacy, safety profile, and immunogenicity comparable to those of the originator drug [START_REF] Cohen | Switching Reference Medicines to Biosimilars: A Systematic Literature Review of Clinical Outcomes[END_REF]. The approval of biosimilars for the use in different immune-mediated inflammatory diseases (IMIDs) was obtained through data extrapolation from results coming from open-label controlled clinical trials with biosimilars in patients with ankylosing spondylitis and rheumatoid arthritis [START_REF] Park | A randomised, double-blind, multicentre, parallelgroup, prospective study comparing the pharmacokinetics, safety, and efficacy of CT-P13 and innovator infliximab in patients with ankylosing spondylitis: the PLANETAS study[END_REF][START_REF] Yoo | A randomised, double-blind, parallel-group study to demonstrate equivalence in efficacy and safety of CT-P13 compared with innovator infliximab when coadministered with methotrexate in patients with active rheumatoid arthritis: the PLANETRA study[END_REF].

The nocebo effect is a negative effect of a pharmacological or non-pharmacological treatment that is induced by patients' expectations, and that is unrelated to the physiological action of the treatment [START_REF] Pouillon | The nocebo effect: a clinical challenge in the era of biosimilars[END_REF][START_REF] Pouillon | Consensus report: clinical recommendations for the prevention and management of the nocebo effect in biosimilar-treated IBD patients[END_REF][START_REF] Colloca | Nocebo effects, patient-clinician communication, and therapeutic outcomes[END_REF]. It can occur in IBD patients when initiating or switching to a biosimilar, and is mainly triggered by a lack of knowledge among patients about the effectiveness and safety of those drugs. The nocebo effect worsens the patient's quality of life and can lead to a considerable reduction in adherence to therapy, indirectly causing a reduction in treatment effectiveness as well. Therefore, it may hamper the cost-savings of biosimilars [START_REF] Pouillon | The nocebo effect: a clinical challenge in the era of biosimilars[END_REF][START_REF] Pouillon | Consensus report: clinical recommendations for the prevention and management of the nocebo effect in biosimilar-treated IBD patients[END_REF].

In July 2018, the European 'NOCE-BIO Consensus Group' acknowledged that all health-care providers in charge of biosimilar-treated IBD patients need to be aware of the nocebo effect, and adopt strategies to minimize it [START_REF] Pouillon | Consensus report: clinical recommendations for the prevention and management of the nocebo effect in biosimilar-treated IBD patients[END_REF]. Their recommendations focused on the general prevention and management of the nocebo effect in IBD, but specific action points for the different health-care providers, as well as input from patient's organisations, were lacking. Therefore, we organized a new international workshop on this topic, and the aim of this review is to reflect its key messages, including viewpoints from the perspective of physicians, nurses, psychologists, pharmacists and patients.

Materials and Methods

The 'NOCE-BIO Consensus Group' organized a workshop on the multidisciplinary management of the nocebo effect in biosimilar-treated IBD patients on July 10th, 2019, in Milan (Italy). The aim was to gather (1) all health-care providers involved in IBD management, thereby being representative of five European countries (Belgium, France, Italy, Portugal, and United Kingdom), and (2) one patient's representative of the European Federation of Crohn's and Ulcerative Colitis Associations (EFCCA). The final meeting was attended by seven physicians with expertise in IBD (FDA, LP, AH, FG, FM, SD, LPB), two pharmacists (MF, DG), one methodologist (SB), one psychologist (EV), one nurse specialist in IBD (SR), and one member of EFCCA (SL).

The aim of the review was to reflect the key messages of the workshop, including viewpoints from the perspective of physicians, nurses, psychologists, pharmacists and patients. In preparation of the workshop, and during the finalization of the manuscript, an accurate search of the scientific literature was conducted in PubMed/MEDLINE, EMBASE (Excerpta Medica Database), and Cochrane up to October 2019 in order to obtain all new available data on the nocebo effect, with a specific focus on data in biosimilar-treated IBD patients. The following keywords were included alone or in combination: 'Biosimilars', 'Inflammatory Bowel Disease', 'Nocebo effect', 'Switching'. Bibliographies of included articles were searched and all members of the 'NOCE-BIO Consensus Group' were consulted to identify additional studies. Relevant articles published in English were critically reviewed, and priority was given to those published in the last five years. Relevant abstracts presented at major meetings were also considered.

All participants of the 'NOCE-BIO Consensus Group'-workshop were involved in drafting the manuscript and agreed with the final version of it.

Results

Physician's perspective

Data from the NOR-SWITCH trial confirmed that switching from a biological originator to a biosimilar is non-inferior to continuing with the biological originator [START_REF] Jørgensen | Switching from originator infliximab to biosimilar CT-P13 compared with maintained treatment with originator infliximab (NOR-SWITCH): a 52-week, randomised, double-blind, non-inferiority trial[END_REF]. In this double-blinded, phase IV trial, 482 patients were enrolled, including 155 (32%) patients with CD and 93 (19%) with UC. After 52 weeks of follow-up, the study showed no differences in the rates of disease worsening between patients that were switched to infliximab biosimilar CT-P13 and those continuing infliximab originator. The safety profile, the serum drug concentrations, and the levels of antidrug antibodies were also similar in the two treatment arms [START_REF] Jørgensen | Switching from originator infliximab to biosimilar CT-P13 compared with maintained treatment with originator infliximab (NOR-SWITCH): a 52-week, randomised, double-blind, non-inferiority trial[END_REF]. These data were recently confirmed in the 26-week open-label extension of the NOR-SWITCH trial, enrolling 380 patients, of which 127 (33%) had CD and 80 (21%) had UC [START_REF] Goll | Long-term efficacy and safety of biosimilar infliximab (CT-P13) after switching from originator inflixi-mab: open-label extension of the NOR-SWITCH trial[END_REF]. The rates of disease worsening were 16.8% in the infliximab originator group and 11.6 % in the CT-P13 group, emphasizing the non-inferiority of the biosimilar. A European Crohn's and Colitis Organisation (ECCO) position statement clearly confirmed that switching from a biological originator to a biosimilar in patients with IBD is indeed acceptable and safe [START_REF] Danese | ECCO Position Statement on the Use of Biosimilars for Inflammatory Bowel Disease-An Update[END_REF].

The influence of negative expectations on the occurrence of adverse symptoms, and consequently on patient's well-being and adherence, has been increasingly suggested by indirect evidence coming from real-world IBD research data. An open-label French study examining the outcome after switching from a biologic originator to a biosimilar included 260 participants, of which 64 had IBD [START_REF] Avouac | Systematic switch from innovator infliximab to biosimilar infliximab in inflammatory chronic diseases in daily clinical practice: The experience of Cochin University Hospi-tal, Paris, France[END_REF]. Only changes in patient-reported outcomes, and not in drug levels or objective biological parameters, were observed [START_REF] Avouac | Systematic switch from innovator infliximab to biosimilar infliximab in inflammatory chronic diseases in daily clinical practice: The experience of Cochin University Hospi-tal, Paris, France[END_REF]. An observational Dutch study followed 133 IBD patients that switched from a biologic originator to a biosimilar during a 12-month period [START_REF] Schmitz | Switching from infliximab innovator to biosimilar in patients with inflammatory bowel disease: a 12-month multicentre observational prospective cohort study[END_REF]. One quarter of patients discontinued therapy, mainly due to subjective higher disease activity or adverse events [START_REF] Schmitz | Switching from infliximab innovator to biosimilar in patients with inflammatory bowel disease: a 12-month multicentre observational prospective cohort study[END_REF]. Another, retrospective, multicenter study comprising 476 IBD patients found that those who switched from infliximab originator to infliximab biosimilar had a higher rate of relapse than patients continuing with the originator drug (14% vs 5%, p <0.05). Nevertheless, no differences in change of baseline C-reactive protein values were noted between the two groups. The study investigators suggested that the increased rate of relapse in patients that switched to treatment with biosimilars was indeed most likely related to the nocebo effect [START_REF] Chaparro | Ef-fectiveness and safety of the switch from Remicade to CT-P13 in patients with inflammatory bowel disease[END_REF].

In a study that converted patients with different IMIDs from infliximab originator to infliximab biosimilar, and monitored the nocebo effect rate after a switch back to the originator, the nocebo effect occurred in 12.8% of patients [START_REF] Boone | The nocebo effect challenges the nonmedical infliximab switch in practice[END_REF]. Together with the rising evidence that the nocebo effect can lead to unnecessary cessation of biological treatment, it is likely to assume that it has an important effect on patient's outcomes in clinical practice and in clinical trials (Figure 1).

A recent paper assessed approximately 200 randomized clinical trials (124 CD and 71 UC studies, including over 40.000 IBD patients) for a systematic review and meta-analysis of the rate of adverse events and the nocebo effect [START_REF] Ma | Adverse Events and Nocebo Effects in Inflammatory Bowel Disease: A Systematic Review and Meta-Analysis of Randomized Controlled Trials[END_REF]. There was no statistically significant difference in (serious) adverse events among patients treated with placebo or active drug, but an increased (1-2.9%) risk of infections was found in IBD patients receiving active therapy, probably due to the nocebo effect. Nevertheless, the nocebo effect in biosimilar-treated patients remains clearly understudied with little to no direct data available, and further research should elaborate on the exact magnitude of the nocebo effect, as well as on the identification of risk factors associated with it.

Patient-health-care provider relationship is a key driver of acceptance of biosimilars, and limits the risk of negative bias and the nocebo effect. Switching from a biological originator to a biosimilar should be performed following an appropriate discussion of a multidisciplinary team including physicians, nurses, pharmacists, and psychologists, and patients should be engaged. Communication of the physician with his patient has a fundamental role in reducing the nocebo effect. The biosimilar switch should be a clinical decision based on scientific evidence, taken by the treating physician, and shared with the patient, who must be fully aware of this treatment choice. It is of crucial importance that the treating physician is well informed about data regarding the effectiveness and safety of biosimilars, to be able to effectively transfer correct information to his patients. Important steps are still needed to improve knowledge in health-care providers, as five major gaps were revealed by a recent survey across more than one thousand U.S. physicians that regularly use biologicals [START_REF] Cohen | Awareness, Knowledge, and Perceptions of Biosimilars Among Specialty Physicians[END_REF].

Nurse's perspective

The advanced IBD nurse is defined as 'an autonomous clinical expert in IBD who is responsible for the assessment and provision of evidence-based care planning, and treatment evaluation, and who provides practical information, education and emotional support for patients with IBD' [START_REF] Kemp | Second N-ECCO Consensus Statements on the European Nursing Roles in Caring for Patients with Crohn's Disease or Ulcerative Colitis[END_REF]. As part of the multidisciplinary team, the IBD nurse can provide personalized and accessible care, thereby improving patient's treatment experiences. He or she plays a fundamental role in transferring information about biosimilars tailored to the individual patient, taking into account their risk profile for the nocebo effect, as well as other factors such as educational background or age of the patient.

The nocebo effect can originate from an inappropriate informative process during the acquisition of informed consent, leading to induction or worsening of symptoms related to negative suggestions [START_REF] Hansen | Nocebo Effects and Negative Suggestions in Daily Clinical Practice -Forms, Impact and Approaches to Avoid Them[END_REF]. On the contrary, a randomized clinical trial including 129 healthy participants showed that the induction of positive expectations, via counterconditioning and verbal suggestion, could effectively minimize the nocebo effect [START_REF] Bartels | Minimizing nocebo effects by conditioning with verbal suggestion: A randomized clinical trial in healthy humans[END_REF]. Appropriate communication techniques are therefore warranted [START_REF] Rezk | To See or NOsee: The Debate on the Nocebo Effect and Optimizing the Use of Biosimilars[END_REF]. The balance between maintaining informed consent about side effect warnings and reducing the nocebo effect can be achieved with specific news-delivering techniques, such as positive framing. The latter is a highly cost-effective implementation that has shown to reduce anticipatory anxiety and excessive attention to aversive symptoms, although the optimal delivery method (e.g. communication modality, statistical presentation of side effects) remains unclear [START_REF] Barnes | Can Positive Framing Reduce Nocebo Side Effects? Current Evidence and Recommendation for Future Research[END_REF]. Furthermore, it is important that nurses, but in fact all other health-care providers as well, inform the patients not only about the efficacy and safety of biosimilars, but also talk about the possibility of the nocebo effect [START_REF] Evers | Implications of Placebo and Nocebo Effects for Clin-ical Practice: Expert Consensus[END_REF].

In daily clinical practice, patients do not always fully understand what the clinicians explained. For this reason, nurses represent an absolute reference for IBD patients. Questions most frequently asked from patients involve the meaning of 'biological drugs', 'biosimilars', 'interchangeability', and the differences in terms of efficacy, safety and cost between the originator and the biosimilar. Nurses must be informed of the meaning of these terms, and be aware of trial results on efficacy and safety of biosimilars, in order to avoid incongruences with what was told to the patients by their physician.

Resistance to change, fear of the unknown, and misunderstanding of the switching process can play significant roles in the occurrence of the nocebo effect, and will obstacle an optimal therapeutic switch if they are emphasized by communication mistakes. It would be useful to organize training courses to allow nurses to be updated about biosimilars and the nocebo effect, and to communicate with patients in the best possible way. Interventional data in biosimilar-treated IBD patients to support this do not exist, however one Dutch study recently investigated the impact of different communication strategies on the acceptance and persistence rates after switching from a biologic originator to a biosimilar in two groups of rheumatic patients [START_REF] Tweehuysen | Higher acceptance and persistence rates after biosimilar transitioning in patients with a rheumatic disease after employing an enhanced communication strategy[END_REF]. Only one group was exposed to an enhanced communication strategy, including treatment by health-care providers that followed a 'soft skills' training about how to assuage patients' concerns regarding a biosimilar, and how to act if a patient had objective or subjective health complaints. Acceptance rates from switching to a biosimilar treatment were higher in participants exposed to this enhanced communication strategy, while treatment cessation of the biosimilar was more frequently seen, and more often triggered by adverse events, in the other group of participants [START_REF] Tweehuysen | Higher acceptance and persistence rates after biosimilar transitioning in patients with a rheumatic disease after employing an enhanced communication strategy[END_REF].

Psychologist's perspective

Psychological issues in managing and reducing the nocebo effect during a biosimilar treatment are related to inner psychological difficulties of patients and to health-care provider-patient communication. It involves the recognition of the problem and the motivation of the switch.

Particular attention must be paid to the way information about side effects is disclosed, and an effective communication strategy should be objectively learnable and teachable, in order to reduce patient's misunderstanding [START_REF] Ha | Doctor-patient communication: a review[END_REF]. It involves drawing attention to benefits rather than drawbacks, without refraining from delivering the necessary information. In the context of biosimilars, it includes highlighting the similarities with biological originators regarding efficacy, safety, and immunogenicity, instead of drawing attention to small existing biophysical batch-to-batch differences due to the complex manufacturing process of biological medicines.

Validation is the act of communication that allows the receiver to understand and accept a personal story or experience explained to him. Invalidation is the opposite process, which is conveying a concept without understanding and accepting the thought of another person [START_REF] Greville-Harris | Bad is more powerful than good: the nocebo response in medical consultations[END_REF]. An invalidation strategy should be avoided, because it can facilitate or induce the nocebo effect and determine negative effects in the health-care setting. Therefore, the possibility of the nocebo effect should be specifically discussed with the patient.

The presence of an IBD psychologist in the multidisciplinary IBD team should be encouraged, in order to improve correct communication, as well as to support patients and direct them towards possible therapeutic approaches for dealing with the nocebo effect, if needed [START_REF] Vegni | Illness Perception in Inflammatory Bowel Disease Patients is Different Be-tween Patients With Active Disease or in Remission: A Prospective Cohort Study[END_REF].

Pharmacist's perspective

The use of biosimilars is based on the concept of interchangeability, which is the possibility to replace the reference product with the biosimilar product, demonstrating that both products have the same total content of drug substance and lead to the same clinical results [START_REF]Biosimilars: Additional Questions and Answers Regarding Implementation of the Biologics Price Competition and Innovation Act of 2009: Guidance for Industry[END_REF]. Replacement with an interchangeable biosimilar drug can be performed by a pharmacist in the United States, while the switch decision is most often made by the physician in Europe [START_REF] O'callaghan | Regulation of biosimilar medicines and current perspectives on interchangeability and policy[END_REF].

There are conflicting data regarding the pharmacist's perspective on biosimilars. In a recent European survey evaluating the way in which hospital pharmacists rank their fundamental competences, pharmacists did not consider patient communication as an important skill for their activity [START_REF] Atkinson | Hospital and Community Pharmacists' Perceptions of Which Competences Are Important for Their Practice[END_REF]. In another survey in the United Kingdom, 16% of pharmacists had major concerns about the efficacy of biosimilars, preventing them from initiating such drugs in their hospital [START_REF] Aladul | Differences in UK healthcare professionals' knowledge, attitude and practice towards infliximab and insulin glargine biosimilars[END_REF]. These data reveal an inadequate educational training of hospital pharmacists, although they play a key role in evaluating biosimilar products for formulary inclusion.

Pharmacists should support the assessment of analytical, economical, and clinical data, including pharmacovigilance data, to demonstrate the efficacy and safety of biosimilars [START_REF] Stevenson | Biosimilars: Practical Considerations for Pharmacists[END_REF]. They should increase their knowledge about biosimilars and about the rules of interchangeability and participate in the development of supporting material for other health-care providers, in order to promote the introduction of biosimilars.

Patient's perspective

The Italian Association of Chronic Inflammatory Bowel Disease Patients (A.M.I.C.I. Onlus) and the Italian group for the study of inflammatory bowel disease (IG-IBD) conducted a survey on the knowledge and use of biosimilars in almost two thousands of patients with IBD [START_REF]Farmaci biosimilari: Il punto di vista dei pazienti affetti da Malattie Infiammatorie Croniche dell'Intestino[END_REF]. Results showed that only half of them were aware of the existence of biosimilars, while six out of ten of those who had been informed, still considered their knowledge as insufficient [START_REF]Farmaci biosimilari: Il punto di vista dei pazienti affetti da Malattie Infiammatorie Croniche dell'Intestino[END_REF]. Another European survey showed similar results [START_REF] Peyrin-Biroulet | Patient Perspectives on Biosimilars: A Survey by the European Federation of Crohn's and Ulcerative Colitis Associations[END_REF]. This knowledge gap should be reduced to prevent the nocebo effect in biosimilar-treated patients.

Although saving health-care budget is the main motivation of a switch to a biosimilar, budget speeches and economic-health management frighten patients. One of their main concerns is that the switch to a biosimilar is only related to economic issues, neglecting concepts like effectiveness and safety. For this reason the health-care provider-patient communication should be mainly based on the clarification of the concepts of biosimilarity, and should stress the data on efficacy and safety of biosimilar drugs, rather than its lower cost. Also the general practitioner has a relevant role in switching from an originator to a biosimilar product. Patients often receive different information from the general practitioner compared with the IBD center. This could confuse patients and worsen the nocebo effect. It is desirable to establish educational programs for general practitioners, in order to improve their cooperation with IBD centers and to provide the same information to patients, avoiding to cause disarray and negative expectations. Also the caregivers of the patient, such as partner or children, should be involved. These people can help the patient to understand what the physician explained and overcome any doubt that may arise at the end of a medical visit.

Conclusions

Available data show that switching from a biological originator to a biosimilar in IBD patients is effective and safe. The nocebo effect can negatively affect treatment outcomes of biosimilar-treated IBD patients in clinical practice and in clinical trials. Negative expectations can lead to adverse symptoms, a lowered patient's well-being, and impaired treatment persistence. Reducing the nocebo effect requires a multidisciplinary team-effort. The emphasis should be on improving knowledge about biosimilars and the nocebo effect in both health-care providers and patients. When transferring information towards patients or their caregivers, an enhanced communication strategy is desirable. other health-care providers, in order to promote the introduction of biosimilars into the health-care system. IBD-patients -Want to hear data about effectiveness and safety of biosimilars, rather than data concerning health management. -Request their direct caregivers to be informed about biosimilars.

-Request their general practitioners to be informed about biosimilars.
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	Group	Key roles/

requests to reduce the nocebo effect during biosimilar treatment

  Physicians -The biosimilar switch should be a clinical decision based on scientific evidence, taken by the treating physician and shared with the patient, who must be fully aware of this treatment choice. -Lack of knowledge about the effectiveness and safety of biosimilars in treating physicians should be minimized. IBD nurses -Nurses should provide personalized and accessible information about biosimilars and the nocebo effect, tailored to the individual patient (contextualized informed consent). -Lack of knowledge about the effectiveness and safety of biosimilars in nurses should be minimized, and they should therefore be regularly updated about new data regarding biosimilars for IBD. -Nurses should be trained to communicate with patients about biosimilars and the nocebo effect, and to get acquainted with positive framing. Psychologists -Psychologists should aid health-care provider-patient communication by implementing an effective communication strategy that avoids invalidation. -Psychologists should aid in supporting psychological difficulties experienced by biosimilar-treated patients, directing them towards possible therapeutic approaches to deal with the nocebo effect, if needed. Pharmacists -Pharmacists should support the assessment of analytical, economical, and clinical data, including pharmacovigilance data, to demonstrate the efficacy and safety of biosimilars. -Pharmacists should increase their knowledge about biosimilars and the rules of interchangeability. -Pharmacists should participate in the development of supporting material for