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Highlights:

1. Non-adherence to medications in chronic inflammatory rheumatic diseases is a
frequent and deleterious issue.

2. Using an evidence-based approach followed by expert consensus, recommendations
to assess and improve medication adherence in CIRDs have been developed.

3. Adherence should be assessed at each outpatient visit, at least using an open
guestion.

4. Patient information and education, and patient/physician shared decision, are key to
optimize adherence.

5. Formalized education sessions, motivational interviewing and cognitive behavioral
therapy may be useful to improve adherence.



Abstract (237 words)

Background: Adherence to treatment is a key issue in chronic inflammatory rheumatic
diseases (CIRDs).

Objective: To develop recommendations to facilitate in daily practice, the management of
non-adherence to disease-modifying drugs in patients with rheumatoid arthritis,

spondyloarthritis, psoriatic arthritis, connective tissue diseases or other CIRDs.

Methods: The process comprised (a) systematic literature reviews of methods (including
guestionnaires) to measure non-adherence, risk factors for non-adherence and efficacy of
targeted interventions; (b) development of recommendations through consensus of 104
rheumatologist and nurse experts; (¢) assessment of agreement and ease of applicability (1-
5 where 5 is highest) by the 104 experts.

Results: (a) Overall, 274 publications were analysed. (b) The consensus process led to 5
overarching principles and 10 recommendations regarding adherence. Key points include
that adherence should be assessed at each outpatient visit, at least using an open question;
guestionnaires and hydroxychloroquine blood level assessments may also be useful. Risk
factors associated to non-adherence were listed. Patient information and education, and
patient/physician shared decision, are key to optimize adherence. Other techniques such as
formalized education sessions, motivational interviewing and cognitive behavioral therapy
may be useful. All health professionals can get involved and e-health may be a support. (c)
The agreement with the recommendations was high (range of means, 3.9-4.5) but ease of

applicability was lower (2.7-4.4).

Conclusions: Using an evidence-based approach followed by expert consensus, this
initiative should improve the assessment and optimization of adherence in chronic

inflammatory rheumatic disorders.



1. Introduction

Drug adherence is defined by the World Health Organization (WHO) as "the extent to which
a person’s behaviour — taking medication, following a diet, and/or executing lifestyle
changes, corresponds with agreed recommendations from a health care provider" (1). Drug
adherence is usually conceived as drug intake and is usually considered satisfactory for
adherence rates above 80% (meaning that more than 80% of the prescribed doses are
absorbed by the patient) (2). Adherence is different from persistence, which is defined as the

length of time a specific drug is taken without interruption.

Depending on the definition of drug adherence, the methodology used and the drugs
concerned, adherence is variable but overall insufficient (3,4). In 2003, the WHO reported
that, in developed countries, 50% of patients with chronic disease were adherent to
prescribed treatment (1). In the field of rheumatic and musculoskeletal disorders, and in
particular chronic inflammatory rheumatic diseases (CIRDs) such as rheumatoid arthritis, or
connective tissue diseases, this non-optimal adhesion is confirmed. In these diseases,
adherence to disease-modifying drugs is only moderate over the long term. Adherence has
been mostly studied in RA and reported rates of adherence are 30 to 80% (3,5). Non-optimal
patient adherence compromises therapeutic efficacy. In RA in particular, poor adherence has
been shown to be linked to increased disease activity (6-9). Furthermore, non-adherence
may lead to complications, unnecessary treatment switches and heightened costs (10).
Thus, adherence is a key issue when dealing with chronic patients and there is a need for
new care models addressing the problem of medication adherence, integrating this problem

into the patient care process.

However, several questions remain unanswered. Firstly, assessment of hon-adherence is an
issue. Physicians tend to overestimate how well patients take their medication as prescribed.
This can lead to missed opportunities to change medications, solve adverse effects, or
propose the use of reminders in order to improve patients' adherence. Thus, better
assessment of non-adherence would be useful. Adherence to treatment can be assessed by
several methods, direct (such as blood tests) and indirect (such as questionnaires) (11).
However to date, no gold standard method has been defined and clinicians may feel at a loss
on how and when to measure adherence in their patients (12, 13). Secondly, as patients' lack
of adherence to treatments is multifactorial, it would be useful to better understand the
determinants of non-adherence (14-17). And finally, a better understanding of interventions

to improve adherence and their efficacy is needed (18).



The objective of the present initiative was to develop recommendations to facilitate in daily
practice, the management of non-adherence to disease-modifying drugs, in patients with
CIRDs.

2. Methods

This process included literature reviews and a consensus process in France, in accordance
with previous Rencontres d'Experts en Rhumatologie (RER) and 3E (Evidence, Expertise,
Exchange) initiatives (19, 20) Of note, the recommendations were developed by a group of
rheumatologists from a single country (France), the steering committee was issued from 9
university hospitals and one private practice, and the project was conducted thanks to an

unrestricted grant from Abbvie France.
Decisions on target population and target aspects of adherence

A face-to-face meeting of the steering group took place in October 2016. The group included
a convenor (MD), 2 methodologists (LG and AM), 3 fellows for the literature review (XR, DP
and ML), 9 rheumatologist experts, one pharmacist and one rheumatology nurse. The
steering group decided to elaborate these recommendations with the objective to facilitate
the daily practice of health care providers in charge of this aspect of patient's management
(e.g. nurses, general practitioners, pharmacists and rheumatologists). It was decided to limit
the project scope to CIRDs, defined here as RA, spondyloarthritis (SpA), psoriatic arthritis
(PsA), connective tissue diseases as well as some other inflammatory diseases such as
crystal-induced arthritis, vasculitis and auto-inflammatory diseases. In terms of treatments,
the project scope was limited to disease-modifying anti-rheumatic drugs, DMARDs (defined
here as mainly conventional synthetic DMARDSs, biologics and targeted synthetic DMARDSs,
but also checking the literature for data on glucocorticoid intake, non-steroidal drugs in SpA,
and uric-lowering drugs as well as colchicine for crystal-induced arthritis). It was also decided
to focus on 3 aspects of adherence, namely how to assess it, which patients to target more
specifically for assessment (i.e., risk factors of non-adherence), and interventions to improve

adherence (supplementary table 1).
The process then comprised 3 steps.
Systematic literature reviews

Between December 2016 and February 2017, 3 fellows performed systematic reviews of
methods (including questionnaires) to measure non-adherence, risk factors for non-

adherence and management options for non-adherence with their reported efficacy. The
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searched were performed in CIRDs but were also enlarged as non systematic reviews, to
cover other diseases where non-adherence is an issue, namely diabetes, high blood
pressure, HIV infection and osteoporosis.

A systematic review of the literature in CRIDs was performed according to the Cochrane
guidelines The data were issued from PubMed Medline, Embase, Cochrane central register
of clinical trials; up to February 2017. Associations of key words around the disease hames
and “medication adherence” or “patient compliance” were used (supplementary Table 1).
The search was completed using congress abstracts from the American and European
congresses of 2016 and 2017; and several websites were searched: Clinicaltrials.gov, World
Health Organisation and French High Authority of Health. Finally, hand search was
performed using the references of the most relevant studies provided by the initiative’s
scientific committee of experts in the field. Inclusion criteria were studies of adults, published
in English or in French, on the diseases considered which were: RA, SpA, PsA, connective
tissue diseases including systemic lupus, crystal related diseases including gout and
chondrocalcinosis, vasculitis including ANCA-associated vasculitis, giant cell arteritis and
polymyalgia rheumatica, and Still's disease. Pharmacological medications considered were:
conventional synthetic DMARDs, biological DMARDs, immunosuppressive drugs
(cyclophosphamide...), non-steroidal anti-inflammatory drugs in SpA, glucocorticoids,
colchicine and urate-lowering therapy. Articles were screened and all studies fitting the
inclusion criteria and related to methods to measure non-adherence, risk factors classified in
5 domains according to WHO and management options for non-adherence with their
reported efficacy classified in 5 modalities (educational, behavioral, cognitive behavioral,
multicomponent interventions or others) were selected. The flow chart shows this selection

process (figure 1).

Data were extracted and meta analyses were considered but given heterogeneity, were not
performed (21). The most relevant information to answer each main question was discussed
and reviewed with the steering committee and presented in a condensed form during the

consensus process. Consensus process

In October 2017, during a 2-day face-to-face meeting, recommendations were developed
through consensus of 104 rheumatologists/pharmacists/nurse experts (with a high
predominance of rheumatologists). The final recommendations were anonymously evaluated
by the participants for agreement and ease of applicability (on a Likert scale 1-5 were 5 is
highest).

Dissemination, evaluation, implementation and update



For the dissemination and evaluation steps, the steering committee decided that the results
of this initiative would be evaluated and disseminated via small, regional, face to face
meetings throughout France over one year. Finally, these recommendations should be
updated systematically after a 5 years period or before in case some new relevant

information in this area is available sooner.

3. Results

The consensus process led to 5 overarching principles and 10 recommendations regarding

adherence (Table 1). The French version is presented as Online supplementary Table 1.

There was high agreement within the Task Force regarding these points: the agreement with
the recommendations was high (range of means, 3.9-4.5 on a 1-5 scale) but ease of
applicability was lower (range of means, 2.7-4.4).

Overarching principles (Table 1)

A-Drug adherence covers 2 complementary notions: compliance, i.e., treatment intake as

prescribed, and persistence, i.e., maintenance of intake over time.

This overarching principle reminds the reader of the definition of drug adherence. Drug
adherence refers to both a notion of drug intake and of long-term adherence, as recognised

by the WHO (1, 22). This point is for information and was not the subject of debate.

B- Non-adherence to disease-modifying anti rheumatic drugs is frequent. It can be

detrimental, leading to lower drug efficacy and potential cost increases.

This principle is again informative and was not debated. Many studies have shown that non-
adherence is a detrimental process: it can lead to periods of disease intensification which in
turn are detrimental (23). In several chronic diseases, the management of patients not
adhering to their treatment is associated with higher health costs compared to that of
adherent patients (10). In RA, poor patient adherence can compromise treatment
effectiveness, decrease quality of life and appears to increase health care costs by around
33% (24, 25).

C- In non-adherence, factors known as "unintentional” (simply forgetting, ...) and "intentional"

(linked to the patient's beliefs and fears, ...), are often intertwined.




This principle refers to causes of non-adherence and was again for explanatory purposes.
Patients often cite unintentional causes of non-adherence such as having ‘forgotten’ to take
the drug. But health professionals should be aware that this may ‘hide’ other reasons for non-

adherence.

D- Knowledge both of the disease and of the treatment, and patients' perceptions of the

benefit/risk of the treatment are key elements in drug adherence.

This overarching principle and the next one both introduce later recommendations on how to
improve adherence since they refer to causes of non-adherence. Patient beliefs play a key
role in non-adherence (26). Studies have shown that non-adherence is more frequent if the

perceived necessity of a drug is lower than its perceived risk (26).

E-_In the context of shared decision-making/therapeutic alliance, caregiver-patient

communication about treatment is a key factor in drug adherence.

Given the elements above and also as a separate item, patient-physician interactions play an
important role in non-adherence. All studies on adherence across diseases point out the
importance of the quality of the patient-physician relationship and communication around
drugs. Empathy also plays a role, some studies having indicated that empathy can contribute

to better disease control (27).

Thus, adherence is a notion which refers to therapeutic alliance, a key notion in chronic

disease management.
Recommendations (Table 1)
When and how to assess adherence? (recommendations 1-4)

1. Adherence should be assessed at each patient visit. It must be systematic if the

treatment target is not reached and before any therapeutic change.

Healthcare providers are often unaware of adherence problems for their patients. Thus,
providing physicians with feedback on medication adherence has the potential to prompt
changes that improve their patients' adherence to prescribed medications. A recent
Cochrane review did not evidence improvements in patient outcomes in studies with
provision of feedback to physicians regarding their patients’ adherence to prescribed
medication (11). However, the group felt that being aware of adherence and communicating

about this issue with patients was key.



The consensus was that adherence should be assessed regularly, ideally at each outpatient
visit. If this cannot be done, adherence should at least be assessed when the disease state
is unsatisfactory, i.e., when the treatment target has not been reached and when a treatment
change is being considered (28, 29).

2. Adherence should be evaluated during outpatient visits by at least one open guestion.

The literature on assessment of adherence was mainly issued from RA studies and
guestionnaires were found to be most frequently used in studies (online supplementary
Table 2). The questionnaires are discussed in Recommendation 2. The group felt it was not
possible to reach consensus on a single questionnaire to be used in everyday practice, and
furthermore assessment of adherence using a questionnaire was not thought to be feasible
in the clinic for every patients. Thus the consensus was to use an open guestion though this
was not data-driven. A minimal assessment of non-adherence can be obtained through an
open question such as ‘how did it go with your treatment since the last visit?’. Examples of

open guestions proposed by the steering committee, can be seen in Table 2.

3. The assessment of adherence, particularly in the context of multidisciplinary care, can

be carried out by more complete methods than an open question alone (self-reported

questionnaires, dispensation data, etc.).

When the situation allows it (e.g. in a day hospitalization or when multidisciplinary care is
provided), more complete questionnaires may be useful. The literature review allowed us to
compare different gquestionnaires and in particular the Compliance Questionnaire on
Rheumatology (CQR), Medication Adherence Report Scale (MARS), Morisky Medication
Adherence Scale (MMAS) and Medication Adherence Self-report Inventory (MASRI), as
seen in online supplementary Table 2. The discussion focused on the MMAS which has
been widely used in the literature across several chronic diseases, but given that it is
copyrighted, not validated for use in RA, and the items were found to be repetitive, no

consensus was reached on which questionnaire should be put forward (30).

4. Adherence to hydroxychloroguine can be verified by a blood test and explaining the

results to the patient can improve adherence.

In some cases, other (‘more objective’) assessments of adherence can be applied. Where
available easily, patient-level dispensation data (available in some countries through the
health insurance records) may allow to check it the patient has been given his/her drugs.
Pharmacists may contribute to this assessment of adherence, as also explained below (31).
For hydroxychloroquine, adherence can be verified by a blood test and explaining the results

to the patient can improve adherence, as has been shown in lupus (32).



Factors associated to non-adherence (recommendation 5)

5. When assessing adherence, risk factors for nonadherence should be examined, in

particular those related to the patient (young subject, fear of side effects, mood

disorders,...), treatment (polymedication,...) and environment (caregiver-patient

relationship, ...).

The literature review evidenced multiple factors associated to non-adherence, with differing
results across studies and across diseases, making the interpretation of the findings difficult.
Overall, around 240 different factors related to adherence were evidenced in the literature
though they could be broadly regrouped as patient-related, treatment-related and patient-
healthcare provider relationship related (33-36). It was difficult to reach a consensus on this
part of the project. For this reason, it was proposed (see recommendation 1) to screen all
patients for non-adherence. However, particular attention should be given to patients who
have characteristics corresponding to the ‘non-adherent profile’ (Table 3): people who are
younger, worried of side effects, do not see the necessity of the treatment, and are in
psychological distress are more prone to non-adherence.

Interventions to improve adherence (recommendations 6-10)

All studies reporting the results of interventions to improve adherence in CIRDs were
analysed in the systematic literature review (21). Interventions were classified as
educational, behavioural, cognitive behavioural or multicomponent interventions (37). In all,
22 studies were analysed: most (18) were performed on RA patients. The results were
mitigated since of 13 randomized controlled trials (1535 patients), only 5 were positive (774
patients) (10, 24, 25).

6. In order to optimize drug adherence, the patient should be an actor in his disease and

his care within the framework of a shared decision (therapeutic alliance).

This is a generic recommendation which refers to the same concept as ocverarching
principles D and E. The literature indicates a link between patient involvement and drug
adherence though the data is observational rather than in the format of randomized trials.

However, the experts felt this was a key point which should be emphasized.

7. In order to optimize drug adherence, any prescription for antirheumatic treatment

must be accompanied by patient information and education.

In the literature, educational interventions had the highest level of evidence, corresponding to
8 of the 13 randomized controlled trials and 4 (50%) were positive. Briefly, educational

interventions aim to enhance patient knowledge of the disease, the benefits and mechanisms
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of action of the medication regimen, the consequences of non-adherence, and potential side
effects of treatment. The expert consensus was that given that not all patients need
formalised, organised therapeutic education and not all patients have access to therapeutic
education, the recommendation should be strong for the encouragement to educate patients
(ie the term ‘must’) but should be inclusive of all formats of information and education, rather
than limited to formalised patient education (ie the inclusive term of ‘patient information and

education).

Recommendations 6 and 7 reflect that patient information and education, and
patient/physician shared decision, are key to optimize adherence and should be systematic.

8. The detection of nonadherence to medication must lead to the implementation of a

specific__intervention (therapeutic education, motivational interview, cognitive

behavioural methods, etc.) to improve adherence.

In the literature, on top of patient therapeutic education, other interventions such as
behavioural interventions, cognitive behavioural interventions or motivational interviewing
were also assessed (21). In some cases, the strategies shown to be effective were complex

and difficult to implement in clinical practice.

The consensus was that other techniques such as formalized education sessions,
motivational interviewing and cognitive behavioral therapy may be useful although it was not
possible to hierarchize these interventions or to define profiles of patients who would

potentially most benefit from one or the other.

9. The patient information and education process, individual or collective, must be

carried out repeatedly by one or several health professionals (doctors, pharmacists,

specialized nurses...) alone or in a team.

In the published studies of patient education, patients were informed or educated by different
actors (physicians, pharmacists, nurses...).(21) Given this literature and given also feasibility
issues (not all rheumatologists have access to formalized group education sessions for their
patients), it was felt the recommendation should reflect that all education processes are
acceptable. However, we wanted to emphasize that all health professionals should be
involved in adherence. In particular, apart from rheumatologists, healthcare teams including
nurses are important. Pharmacists will increasingly be involved as well. Advice by
pharmacists on drug management has been shown to promote drug adherence, both in
rheumatology and in other chronic disease settings (38, 39). The role of pharmacists may

vary of course according to the healthcare system.
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10. The patient information and education process can be supplemented by tools such as

brochures and multimedia to improve therapeutic adherence.

In the published studies, supports and contents of the educational interventions were
heterogeneous. (21) Thus the recommendations note the possibility to use different

supporting materials in the education process.

Over the past years, the group felt e-health has taken on increasing importance. Patients
seek information online and websites or apps can participate in promoting adherence (40).
The group was not able to direct patients towards a specific online resource but it was

reflected in the recommendations that e-health might be of value.

4. Discussion

Using an evidence-based approach followed by expert consensus, the current work has
allowed the development of pragmatic recommendations regarding the assessment and
management of non-adherence in CIRDs. This initiative should improve the assessment and

optimization of adherence in daily practice.

Adherence is a key issue in chronic diseases but strangely has not perhaps received up to
now, the focus it deserves. Non-adherence is frequent and costly at the patient level and at
the society level. In its 2003 report on medication adherence, the World Health Organization
quoted the statement by Haynes et al that “increasing the effectiveness of adherence
interventions may have a far greater impact on the health of the population than any
improvement in specific medical treatments” (1). Indeed, among patients with chronic illness,
approximately 50% do not take medications as prescribed (1-4) This poor adherence to
medication leads to increased morbidity and death and increased costs (10, 41). However,
today many more publications are found centred on the prescription of a drug (e.g.,
management recommendations) than on the intake of the drug (i.e., adherence). It is
possible that this relative lack of interest is due to the difficult situation which it puts the
physician in, or the fact that many healthcare professionals persist in seeing the non-
adherent patient as a problematic patient (rather than, perhaps a problematic prescription)
(42-44). In the present work, we felt that a focus on adherence, with the view to develop

practical and helpful recommendations, was needed.
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The present study has strengths and weaknesses. Well-validated procedures to develop
recommendations were followed (19, 20, 45). However, categories of evidence and grades of
recommendations were not determined, which is a limitation. Systematic literature reviews
were performed and the consensus process allowed everyone’s voice to be heard. However,
it was not possible to include patients in the process for regulatory reasons. For this reason,
the process was followed with a dissemination process among patient associations in
France, which is ongoing. Although a strict process was followed, it was in some cases
difficult to develop precise and applicable recommendations. This was the case in particular
when trying to identify patient characteristics related to non-adherence (33-36). Indeed, it
appears it is impossible to define a single non-adherent patient profile. It is possible that non-
adherence is more related to a moment / a prescription than to a patient profile; or that all
these elements play a part. For this reason, we feel non-adherence should be assessed
systematically. It was also not possible to recommend a single questionnaire to assess
adherence, since all available questionnaires were found to be unsatisfactory for the context
of usual care (30). The inclusive nature of our group is a strength, however, the funding of
the project by pharmaceutical industry could be perceived as a pontetial weakness, though
adherence was addressed as a generic concept rather than drug-related, throughout the

process.

Dissemination and implementation of recommendations is often an issue. In the present
case, dissemination was planned in the project from the start through face to face meetings
where the literature and recommendations are shared with rheumatologists nationwide. Even

so, implementation during patient visits should be further assessed.

Some overlap can be noted between some of the overarching principles, and some of the
recommendations which deal with shared decision-making. The group felt strongly that the
implication of patients as actors and shared decision making were such key points when
discussing adherence, that they had to be emphasized. Shared decision making is still an
ongoing subject of research. Overall, we felt interventions to improve drug adherence were
disappointing at the group level, as has been also found by other aut