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Interest is growing in the feasibility of biological therapy dose reduction for patients with inflammatory arthritis (1-3).  Patient perspectives about dose reduction have not been widely reported.   Engagement of patients in shared decision-making is vital to improving outcomes and a stated aim of many treatment guidelines (4, 5). The aim of this study was to co-produce, with patient partner involvement, a questionnaire to explore the views of patients about biological therapies and dose reduction.
Patients with RA aged ≥18y who had received biological therapy were invited to a patient public involvement (PPI) focus group.  Discussion was facilitated by two PPI experts and a rheumatologist.  The themes identified were used to develop a patient questionnaire about dose reduction.  A 5-point Likert scale was used to capture strength of agreement/disagreement with 15 statements.  We used respondent validation to assess the validity of the questionnaire.  Four of the focus group partners contributed to further development and validation of the questionnaire.  Consecutive patients with inflammatory arthritis attending the Southampton Biological Therapies Review Service from Jan-Sept 2017 were invited to complete the questionnaire.  For the first statement in the questionnaire (“If my rheumatologist suggested reducing the dose of my biologic drug, I would be keen to try”), Chi-Square test for independence with a significance level of p<0.05 was used to investigate the relationship of positive, neutral or negative response with diagnosis (RA compared to axSpA) and with gender.  
The focus group was attended by 9 patient partners (8 female, mean age 49y, mean disease duration 17y).  Eight were on a biological therapy with 2 on a reduced dose.  PPI partners identified that the most important issues were: delays in accessing treatment, adverse effects, impact of disease on health, need for education about biologics, inefficacy of previous treatments, impact of disease on family and work and patient autonomy.  The most common concerns about dose reduction were loss of disease control, delay in access to the previous dose and potential loss of efficacy of a previously successful treatment.  Perceived benefits were a lower risk of adverse effects and reduced frequency of injection.  
Questionnaires were completed by 239/549 invited patients (response rate 44%: 54% female, age range <30y to 90y, 77% in employment). 166 patients gave their identity.  Of the 166 identifiable patients, 75(45%) had RA, 63 (38%) AS, 23 (14%) PsA and 5(3%) other inflammatory arthritis.  43(25%) had ever reduced their biologic dose as part of a local tapering strategy (6) and of these one had returned to the original drug dose. 
Almost half (47%) of patients agreed that they would be keen to try a reduced dose while 29% disagreed with this statement.  67% would like to stop the drug if it was not required and 64% would prefer to take a lower dose.  Only 18% reported that they never want to reduce the dose.  Potential side effects were a concern for 49% and most of those patients indicated that they would be less concerned if the dose were reduced.  73% were concerned about potential for disease flare and 50% were worried about how quickly they could access rheumatology advice in the event of flare.  38% were concerned about loss of efficacy after returning to the original dose.  Most patients did not think that less frequent injections would make their home life, working life or travel any easier.  No significant relationship was found between the number of positive, neutral or negative responses to the first statement and disease (RA versus axSpA) or gender. 
Strengths of our study include the large number of patients with different diseases, treatments and experiences.  The questionnaire was developed with patient partners. Respondent validation was used to improve the validity of questionnaire and the credibility of the results.  The response rate is in keeping with typical questionnaire response rates in RA of around 50%(7).  However, it is possible that responders differed from non-responders in terms of attitudes and behaviours.  Response bias (an error that is the result of participants failing to give accurate or honest answers) is inherent in studies involving self-reported surveys.  We tried to minimise response bias by including a “not sure” choice with all statements and by allowing patients to remain anonymous.  
This study contributes to the understanding of patients’ perceptions about biological therapy dose reduction.  Co-production of a questionnaire with patient partners was a vital part of the design process.  The findings may help to guide conversations between patients and clinicians, facilitating the delivery of a patient-centred biological therapies optimisation service.   



References

1.	Edwards CJ, Fautrel B, Schulze-Koops H, Huizinga TWJ, Kruger K. Dosing down with biologic therapies: a systematic review and clinicians' perspective. Rheumatology (Oxford). 2017 Mar 1;57(3):589.
2.	Chan CK, Holroyd CR, Mason A, Zarroug J, Edwards CJ. Are there dangers in biologic dose reduction strategies? Autoimmun Rev. 2016 Jul;15(7):742-6.
3.	Lau CS, Gibofsky A, Damjanov N, Lula S, Marshall L, Jones H, et al. Down-titration of biologics for the treatment of rheumatoid arthritis: a systematic literature review. Rheumatol Int. 2017 Nov;37(11):1789-98.
4.	Smolen JS, Landewe R, Bijlsma J, Burmester G, Chatzidionysiou K, Dougados M, et al. EULAR recommendations for the management of rheumatoid arthritis with synthetic and biological disease-modifying antirheumatic drugs: 2016 update. Ann Rheum Dis. 2017 Jun;76(6):960-77.
5.	Singh JA, Saag KG, Bridges SL, Jr., Akl EA, Bannuru RR, Sullivan MC, et al. 2015 American College of Rheumatology Guideline for the Treatment of Rheumatoid Arthritis. Arthritis Rheumatol. 2015 Jan;68(1):1-26.
6.	Marks JL, Holroyd CR, Dimitrov BD, Armstrong RD, Calogeras A, Cooper C, et al. Does combined clinical and ultrasound assessment allow selection of individuals with rheumatoid arthritis for sustained reduction of anti-tumor necrosis factor therapy? Arthritis Care Res (Hoboken). 2015 May;67(6):746-53.
7.	Garcia I, Portugal C, Chu LH, Kawatkar AA. Response rates of three modes of survey administration and survey preferences of rheumatoid arthritis patients. Arthritis Care Res (Hoboken). 2013 Mar;66(3):364-70.



Funding
This work was partly supported by an unrestricted research grant from AbbVie.
