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Abstract

, Ralph Brinks, Argyri Dimitriou, Jutta G. Richter and

Background: The prediction of the individual's response to disease modifying antirheumatic
drugs (DMARDs] in rheumatoid arthritis (RA] is challenging and often limited. Here we
evaluated the influence of patients” expectations towards a change in treatment with DMARD

on clinical outcome in RA.

Methods: One hundred patients (74 female) with RA (2010 ACR/EULAR classification criteria)
and an upcoming change in DMARD treatment due to non-response or adverse effects were
included. Patients’ treatment beliefs, health-related quality of life and treatment expectations
were measured using the Beliefs about Medicines Questionnaire (BMQJ, the Short Form 36,
and self-designed questions about expectations before treatment initiation (T0), and DAS28-
CRP was calculated at T0 and after 4 months (T4). Associations between patients’ beliefs and
expectations and changes in DAS28-CRP (T0 to T4, ADAS28-CRP) were explored by regression

analyses after multiple imputation.

Results: A total of 99 patients were included, of whom 84 completed all questionnaires.
Thirty-six percent of all variability in treatment response (ADAS28-CRP) was explained by
expectations assessed with the questionnaires and the C-reactive protein (CRP]-value at T0.
Among these, the expected improvement rate, with 10.5%, as well as the CRP-value at T0, with
10.6%, had the greatest positive effect whereas the fear of adverse effects, with 11.4%, and the
BMQ.concern scale, with 9.0%, had the greatest negative impact on ADAS28.

Conclusion: Patients’ expectations towards newly induced DMARD therapies influence clinical
response and may serve as possible explanatory factors for treatment response affecting

subjective and objective outcome parameters.
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Introduction

In rheumatoid arthritis (RA), the concept of early
treatment and “treat-to-target” have led to
increased disease remission rates.! Still, about
20% of our patients do not achieve the goal of
remission despite high therapy standards.?3 In the

past years, several baseline parameters predictive
for treatment response have been identified and
extensively evaluated: among these, female gen-
der, current smoking as well as longer disease
duration, several genetic markers and previous
failure of disease-modifying antirheumatic drugs
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(DMARDSs) are associated with lower treatment
response.*7 Even combined, these parameters do
not reliably predict treatment response. Further-
more, most of these predictors are not modifiable
and hence do not serve as targets for therapeutic
interventions. Additional parameters with an
impact on treatment response need to be identi-
fied for individualized targeted interventions,
also beyond the direct pathophysiological inflam-
matory focus.

The psychosocial dimensions of RA have
received considerable attention in the past years.
It is generally accepted that the psychosocial
state impacts parameters such as disease activity
and health-related quality of life (HrQoL) at
baseline, but also longitudinally.8-1° As such, an
association of anxiety, coping with pain and
fatigue at baseline with disease activity after
3—12months was reported.!! Other analyses
focused on illness perceptions in patients with
RA and found a significant impact of illness per-
ceptions on physical and mental HrQoL at base-
line.12 However, the association of initial illness
perception on outcomes such as HrQoL and dis-
ease activity has not yet been investigated.
Patients’ expectations, as central components of
illness beliefs,13 and their association on clinical
outcome in RA, has also been assessed in only
few studies.®10 Dasgupta et al. reported a strong
correlation of high expectations and a decrease
in the subjective Disease Activity Score 28
(DAS28) components tender and swollen joint
count (TJC and SJC) after switching the treat-
ment to a TNFa-inhibitor.

The first study to relate patients’ attitudes towards
a specific medication to patient-reported outcome
was the analysis of participants enrolled in the
BeSt trial.!%15> The retrospective survey proved a
positive impact of fulfilled therapy preferences on
the subjective general health and thus underlined
the importance of assessing and considering
patients’ treatment expectations for their health
improvement.

In the current study it was our aim to investigate
the longitudinal effect of psychological status. We
sought to assess whether expectations of RA
patients towards newly initiated therapies affect
clinical outcome in terms of DAS28-CRP response
after 4months and whether expectations might
thus serve as a new prognostic marker and a
potential therapeutic target.

Methods

Patients and measures

The prospective study was approved by the ethics
committee of the Medical Faculty at Heinrich-
Heine-University Duesseldorf (#3933) in
October 2012. Inclusion criteria were a diagnosed
RA (2010 American College of Rheumatology/
European League Against Rheumatism (EULAR)
classification criteria) with an upcoming DMARD
initiation or change of DMARD treatment due to
non-response or drug intolerance or side effects
according to their treating physician. A total of
100 patients were recruited between October
2012 and July 2014 at the Sana Hospital
Duisburg, Germany (70 patients) and at the St.
Josef Hospital Wuppertal, Germany (30 patients).
Exclusion criteria were insufficient language
skills, lack of a written informed consent and con-
ditions that require cessation of immunosuppres-
sive  therapies (e.g. malignancies, major
infections). One patient was excluded due to
diagnosis of lung cancer and discontinuation of
DMARD therapy. All patients gave their full writ-
ten informed consent. Collected data of the
patients at baseline included diagnosis, demo-
graphics including education, antibody-status,
C-reactive protein (CRP) and erythrocyte sedi-
mentation rate (ESR) wvalue, comorbidities,
detailed medication, DAS28-CRP, the Short
Form 36 (SF-36) as measure of HrQoL, the
Beliefs about Medicines Questionnaire (BMQ)
and six questions regarding treatment and general
expectations. DAS28-CRP was again calculated
after 4months (T1). The timeframe of 3 months
to reevaluate treatment efficacy as recommended
by EULAR was extended by 1month (T1) to
make sure a treatment related effect was visible at
follow-up.!® The treating physicians and patients
were free in their treatment choice as long as deci-
sions were in accordance with the then current
treatment guidelines for RA,!7 since all drugs
approved for the treatment of RA are also reim-
bursed by health insurance companies. Off label
uses, which require a special request, have not
been noted in this study.

Assessment of expectations. Six questions were
developed to assess patients’ expectations towards
a newly administered medical treatment. Patients
were asked for (a) the general expected [patient
expectation (PE)] improvement with new ther-
apy (PE_general improvement), (b) an expected
improvement rate (PE_improvement rate), (c) the
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fear of adverse effects (AEs) (PE_fear of AE), (d)
concerns about the route of administration (PE_
route of administration), (e) the feeling of being
well informed about the therapy (PE_informa-
tion) and (f) the general attitude towards an
accompanying glucocorticosteroid treatment
(PE_steroid therapy). All items were answered
using a five-point Likert scale from 1 to 5. Items
a, b, d and f were inspired by the questionnaire
about patient preferences for treatment strategies
from the BeSt trial.!> The questions were tested
for content-related consistency and comprehensi-
bility in 20 patients. All items were evaluated sep-
arately and frequency of each score among all
patients was reported. All questions and their
possible answers are provided in the Supplemen-
tal material Table S1 online.

BMQ. The BMQ is a validated questionnaire
comprising two sections with the German version
consisting of a total of six scales and 28 items. 1819
The first section assesses general beliefs about
pharmaceuticals as a class of treatment; the sec-
ond part evaluates beliefs about medication pre-
scribed for a specific illness. In the German
version, the BMQ-general comprises the scales
overuse, harm and benefit of medicines and the
patients’ sensitivity towards medication, mean-
while the BMQ-specific is composed of the neces-
sity scale and the concern scale. All items are
answered using a five-point Likert scale which
varies from “strongly disagree” to “strongly
agree”. Scores for each scale are summed up and
evaluated on a continuous scale. The ranges for
each scale are as follows: BMQ.overuse, BMQ.
harm and BMQ.necessity 4-20, BMQ.sensitivity
5-20, BMQ.concern 6-30 and BMQ.necessity
5-20. Higher scores indicate stronger beliefs
about the assessed aspects concerning medicines.
The German version of the BMQ was used after
signed consent of Prof. Robert Horne and Dr.
Yvonne Nestoriuc.

DAS28. To assess disease activity, the CRP-based
DAS28 was used. The DAS28-CRP is a compos-
ite score comprising the acute phase parameters
CRP, the patient reported disease activity in terms
of the patient global assessment (PGA) as well as
the TJC and the SJC.2°The change in DAS28 and
its components between TO and T4 was presented
as ADAS28, calculated by as DAS28T0 -
DAS28T4. A DAS28 of <2.6 indicates clinical
remission, =2.6 to <3.2 low disease activity, 3.2
to <5.1 moderate disease activity and a DAS28 of
=5.1 resembles high disease activity.

SF-36. The SF-36 is a generic survey measuring
HrQoL.2! It has been validated for the use in
general?2 as well as clinical populations especially
suffering chronic diseases.??> The 36-item ques-
tionnaire comprises the eight health domains
physical functioning, role limitations due to
physical problems, bodily pain, general health
perception, energy/vitality, social functioning,
role limitations due to emotional problems, and
mental health. The domains can be summarized
as the physical component summary (PCS) and
the mental component summary (MCS). A sum-
mary scale >50 means a value above the mean
value of the standard sample, a value <50 lies
below the mean standard value. We used the Ger-
man version validated in 1995.2%

Statistical analysis

Data management and analyses were performed
using R Version 3.2.1 (The R Foundation for
Statistical Computing) with a significance level of
a.=0.05. Descriptive data are presented as abso-
lute and relative values in percent or as median
and first quartile to third quartile [interquartile
range (IQR)=Q, to Q;] and a Welch two sample
t-test was applied for statistical analyses.

Evaluation of all questionnaires was carried out
according to their specific evaluation protocols.
The PE was analysed by counting the given
answers of each category within the Likert scale.

A linear mixed model was developed according to
the Aikaike Information Criterion (AIC) based
on complete case analysis. The impact of ques-
tionnaires and demographic data including the
baseline glucocorticosteroid dosage on changes in
the DAS28 components CRP, patient global
assessment (PGA), TJC and SJC between TO0 and
T1 (ACRP, APGA, ATJC, ASJC) were assessed
for each DAS28-CRP component separately.
After identification of the relevant factors associ-
ated with a significant decrease in PGA, TJC,
SJC and CRP, their effect sizes on ADAS28 were
calculated. To adjust for potential impact of miss-
ing data, multiple imputation by the chained
equation method was carried out prior to further
analyses.?> Multiple Imputation using Chained
Equations employs the observed data to estimate
values for missing data. We used the R package
“mice”.26 Following the recommendation, the
number of imputations is chosen greater than max-
imum (5, 100 X f), where f refers to the proportion
of participants having any variables missing.2?>
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patients included

n =100
patients excluded
N N=1
diagnosed with small
| cell lung cancer
follow up
=99
Incomplete data sets (= 1 missing) n = 15
il Missings n = 26
. » Disease durationn = 1
complete cases
N = 184 « ESRn=2
+ BMQ.overusen =1

+ BMQ.harmn =1

+ BMQ.benefitn =3

+ BMQ.sensn=2

+ BMQ.concernn =3

» SF-36 physical role functioning n = 2

» SF-36 bodily painn =2

» SF-36 general health perception n = 1
» SF-36 emotional role funtioning n = 4
» SF-36 physical functioning n = 2

» SF-36 mental healthn = 2

Figure 1. Flow chart of our prospective cohort study.
BMQ, Beliefs About Medicines Questionnaire; ESR, erythrocyte sedimentation rate;

SF-36, Short Form 36.

The imputed data sets were used for further lin-
ear mixed regression with ADAS28 as dependent
variable, disease duration, CRP at TO, ESR at
TO0, PE_improvement rate, PE_route of adminis-
tration, PE_fear of AE, BMQ.concern, BMQ.
sensitivity, BMQ.benefit, glucocorticosteroid
dosage at TO, SF-36 physical role functioning
(SF-36.rolph), SF-36 emotional role functioning
(SF-36.rolem), SF-36 mental health (SF-36.
mhi), SF-36 general health perception (SF-36.
ghp), SF-36 social role functioning (SF-36.social)
and SF-36 bodily pain (SF-36.pain) as covariates
and gender and education as independent varia-
bles in order to calculate effect sizes of previously
identified parameters. All scales were normalized
and the model adjusted for the possible con-
founders gender, education and age.

Results
Clinical and demographic data

Data of 99 patients (74 female) with a median age
of 62years (IQR 53.5-70.0) were analysed.

Eighty-four of the 99 (64 female) individuals
completed all questionnaires (Figure 1). By deci-
sion of the managing physicians, 53 individuals
were started on abiological DMARD (bDMARD),
whereas 46 received a new conventional synthetic
DMARD (csDMARD) at T0. bDMARD and
csDMARD receivers did not differ in demo-
graphic features or disease activity (Table 1).
Ninety-nine percent had failed DMARDs before.
Regarding previous therapies, 62.6% had received
methotrexate, 31.3% another ¢sDMARD and
5.1% had been treated with a bDMARD either
alone or in combination with a ¢sDMARD. In
one case RA was newly diagnosed.

Items on patient expectation

The questions on expectations revealed that
80.8% surely or rather surely expected a health
improvement and about half (50.2%) anticipated
a fast response. The number who were slightly
frightened represented 39.4%, whereas 12.1%
were very frightened. Most patients (69.7%) felt
well or very well informed about the newly initi-
ated medication, 3% did not feel well informed.
Of all patients 61.6% were reluctant to very reluc-
tant regarding an accompanying prednisolone
treatment, whereas 9.1% did not have any con-
cerns about prednisone. There was no difference
in expectations regarding the therapy in general
and glucocorticosteroid treatment between
bDMARD and csDMARD receivers.

BMQ

Patients believed in the necessity of their medi-
cation for maintaining health [median 21 (19—
23)]. Patients considered medications highly
beneficial [median 16 (14-18)] and mildly
harmful [10 (8-12)]. For detailed BMQ results
see Supplemental Table S2.

SF-36

The median PCS was 40.9 (IQR 33.6-54.3) at
TO0. The median MCS amounted to 29.5 (24.5—
35.5). For detailed SF-36 results see Supplemental
Table S3.

Change in DAS28-CRP between TO and T1

Mean ADAS28-CRP (DAS28-T0 — DAS28-T1)
was 1.3 (IQR 0.6-2.2; —34%). Mean ACRP
amounted to 0.3 (0-2.3; —40%), mean APGA
was 23 (6.5-44.5; —41%), mean ATJC amounted
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Table 1. Clinical and demographic features.

Baseline Total bDMARDs csDMARDs
N=99 n= 53 n= 46
Female, n (%) 74 (74.7) 40 (75.5) 34(73.9)
Age in years, median (IQR) 62.0 (53.5-70.0) 62 (50-70) 61.5 (56.25-70)
Disease duration in years, median (IQR) 5.5 (2-13) 6 (2-15) 4 (2-9)
RF-positivity, n (%) 72 (72.7) 41 (77.4) 31 (67.4)
ACPA-positivity, n (%) 75 (75.8) 41(77.4) 34(73.9)
DAS28-CRP at T0, median (IQR) 3.8 (3.4-4.3) 4.0 (3.4-4.4) 3.8 (3.4-4.2)
CRP in mg/dl, median (IQR) 1.0 (0.4-3.25) 0.8 (0.4-3.2) 1.6 (0.7-3.2)
PGA in mm, median (IQR) 62.0(50.0-80.0) 62.0 (50.0-78.0) 63.0 (45.75-80.0)
TJC, median (IQR) 4 (3-6) 5 (3-7) 4 (3-6)
SJC, median (IQR) 4 (2-6) 4 (2-6) 4 (2-5)
Erosions, n (%) 76 (76.8) 44 (83) 32(69.6)
Prednisone equivalent dosage in mg/day, 5 (0-7.5) 5(0-7.5) 7.5 (5-9.4)

median (IQR) at TO

ACPA, anti-citrullinated protein antibodies; bDMARD, biologic disease-modifying anti-rheumatic drug; CRP, C-reactive
protein; csDMARD, synthetic disease-modifying anti-rheumatic drug; DAS28, Disease Activity Score 28; IQR, interquartile
range; PGA, patient global assessment; RF, rheumatoid factor; SJC, swollen joint count; TJC, tender joint count.

to 2 (1-5; —48%) and mean ASJC was 2 (1-4;
—41%) (Figure 2).

Explanation of ADAS28-CRP subdomains
Regression models using the AIC allowed for esti-
mation of the assessed parameters’ impact on
ADAS28-CRP and its components. A negative
estimate indicates a decrease in the DAS28-CRP
subdomain over time and hence has a positive
impact, meanwhile a positive estimate shows an
increase in the subdomain value between T0 and
T1. All parameters identified as associated with
DAS28-CRP subdomains are listed in Table 2.

Explanation of total ADAS28

After analyzing the individual components of the
DAS28-CRP (CRP, PGA, TJC, SJC), we com-
bined all their possible explanatory factors as
independent variables to a regression model with
the dependent variable ADAS28-CRP. A total of
15 persons had missing values in the independent
variables (Figure 1). Thus, the proportion of sub-
jects with missing values was f=15/99=15.2%
and 20 imputations were performed.

onszore | - ' :

TO AN

Figure 2. Changes in DAS28-CRP and its components from T0 to T1 after

4months.

CRP, C-reactive protein; DAS28-CRP, Disease Activity Score 28-CRP; PGA, patient
global assessment; SJC, swollen joint count; TJC, tender joint count.

The regression model revealed that 36% of the
variability in ADAS28-CRP could be explained by
the factors previously identified as associated with
a change in DAS28-CRP subdomains: the nor-
malized model adjusted for gender and education
identified the patients’ fear of AE with 11.4%, the
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Table 2. Explanation of changes in the DAS28-CRP subdomains between T0 and T1 according to the Aikaike
Information Criterion.

Subdomains Explanatory factors Estimate Confidence interval
PGA Female gender 13.17 -1.53 to 27.86
BMQ.concern 4.31 2.32t0 6.30
CRPTO 3.88 -0.39t0 8.15
SF-3é.vital 0.37 -0.03t00.76
PE_improvement rate -6.61 -12.33t0-0.88
BMAQ.sensitivity -2.26 -3.81to -0.71
Glucocorticosteroid dosage T0 -1.10 -2.27t0 0.08
Disease duration -0.52 -1.28t0 0.24
SF-36.social -0.17 -0.42 to 0.07
TJC BMQ.overuse 0.36 0.12 to 0.60
BMQ.sensitivity 0.18 0.02 to 0.34
Glucocorticosteroid dosage T0 0.09 -0.03t0 0.22
ESR TO 0.05 0.02 to 0.09
Education -0.93 -1.70 to -0.15
CRPTO -0.67 -1.03 to -0.32
BMQ.harm -0.48 -0.74 to -0.21
Disease duration -0.26 -0.35t0 -0.17
SF-36.rolph -0.04 -0.07 to -0.02
SJC PE_route of administration 0.68 0.19to 1.17
BMQ.overuse 0.27 0.04 to 0.51
ESR TO 0.02 -0.01 to 0.06
Education -0.92 -1.68t0 -0.16
BMQ.harm -0.33 -0.57 to -0.10
Disease duration -0.24 -0.32t0 -0.15
SF-36.rolph -0.03 -0.06 to -0.002
CRP BMQ.benefit 0.15 0.02t00.28
BMQ.concern 0.09 -0.01t00.19
SF-36.ghp 0.02 0.003 to 0.05
ESRTO 0.01 -0.005 to 0.03
SF-36.rolem 0.01 -0.002 to 0.01
CRP TO -1.01 -1.20 to -0.83
PE_fear of AEs -0.33 -0.62 to -0.03
SF-36.mhi -0.02 -0.04 to 0.001

A negative estimate indicates a decrease in the subdomain between T0 and T1, a positive estimate shows an increase,
hence worsening of the subdomain.

AE, adverse effect; BMQ, Beliefs about Medicines Questionnaire; CRP, C-reactive protein; DAS28, Disease Activity Score
28; ESR, erythrocyte sedimentation rate; PE, questionnaire about patient expectation; PGA, patient global assessment;
SF-36, Short Form 36; SF-36.ghp, SF-36 general health perceptions; SF-36.mhi, SF-36 mental health; SF-3é.rolph, SF-
36 physical role functioning; SF-36.rolem, SF-36 emotional role functioning; SF-36.vital, ; SJC, swollen joint count; TJC,
tender joint count.
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PE improvement rate l

SF36 rolph ‘

BMQ harm |

PE route of administration |

‘ PE fear of AE

| BMQ concern

| SF36 mhi

| BMQ overuse
Steroid dosage
atTO

______________________

12 9 6 3 0

positively correlated with
ADAS28

negatively correlated with
ADAS28

laboratory parameters
correlated with ADAS28

Effect sizes in percent

Figure 3. Predictive variables and relative effect sizes for ADAS28-CRP.
AE, adverse effect; BMQ, Beliefs About Medicines Questionnaire, CRP, C-reactive protein; DAS28-CRP, Disease Activity
Score 28-CRP; ESR, erythrocyte sedimentation rate; PE, patient expectation; SF-36.mhi, Short Form-36 mental health; SF-

36.rolph, Short Form-36 physical role functioning.

expected improvement rate with 10.5% and the
CRP-value at TO with 10.6% as the main explana-
tory factors of ADAS28-CRP, where the fear of AE
was negatively correlated with ADAS28-CRP (a
higher fear led to less clinical improvement), and
the expected improvement rate and the CRP value
were positively correlated with ADAS28-CRP.
The BMQ.concern contributed an amount of
9.0% to the variability in ADAS28-CRP (negative
correlation). Other, positively correlated and
highly influential factors, were the SF-36 physical
role function with 8.1%, the BMQ.harm (7.8%)
and the concerns about the route of administration
(6.4%). An only minor effect was seen for the glu-
cocorticosteroid dosage at baseline (3.4%) (posi-
tive correlation). In addition to the SF-36 physical
role function, the SF-36 subscales mental health,
physical functioning and emotional role function-
ing accounted for 14.3% of ADAS28 variability
(5.6%, 5.3% and 3.4% respectively) (Figure 3).

Discussion

Psychological factors play a substantial role in
patients with RA, affecting both physical and
mental wellbeing as well as their disease course.8

So far, characterization of psychological factors
and determination of their predictive value for
treatment response has not been performed in
depth. Particularly, expectations have so far
been analysed only as a whole and specific
aspects of expectations have not yet been
assessed separately.

In the present study, it was our aim to further
investigate this very individual aspect. We focused
on expectations and treatment preferences in
patients with RA and set out to assess the effect
sizes of expectations towards new treatments and
beliefs about medicines on treatment response.

Among these, the expected improvement rate
had the greatest positive effect, whereas the fear
of AE and the BMQ.concern showed the greatest
negative impact on ADAS28 in our patient
population.

As a high expected improvement rate implicates
both the general belief in a positive effect of the
treatment and a fast effect, this item contains two
important aspects of treatment outcome expecta-
tions.?” Accordingly, the fear of AE and BMQ.
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concern indicate specific (fear of AE) and general
(BMQ.concern) feared harm of the treatment.

These findings could at least partly be classified
as placebo response as expectations have been
recognized as key factors for the formation of pla-
cebo and nocebo effects.28:29 Pre-existing opti-
mistic expectations about therapeutic outcomes
can thus amplify the effect, while pessimistic
expectations might induce negative treatment
outcomes or lead to the absence of effects.?? This
not only holds true in clinical trials but plays a
role in day-to-day clinical settings, t0o.3! In order
to develop future interventions, it is important to
understand and differentiate patient expectations
and analyze their impact on treatment response
independent from the complex construct of pla-
cebo response.

The ability to explain a total of 36% of variety in
DAS28-CRP response by ‘psychological factors’
such as expectations and beliefs together with the
CRP-value at baseline, provides a great opportu-
nity to estimate therapy response with simple
(patient-reported) measures, adjust treatment
and/or patients’ expectations and consequently
improve clinical outcome. A previous study eval-
uating best predictive parameters for treatment
response was able to explain a maximum variance
of 29% in treatment response according to the
EULAR response criteria in RA patients by the
parameters DAS28 at baseline and ACPA-
positivity, synovial TNF expression and synovial
lymphocyte aggregates.32 Unfortunately, different
statistical analyses were applied in this study;
hence, direct comparison is not possible.

Interestingly, in the current study, expectations
not only affected the total ADAS28-CRP response
and its (semi-)subjective subdomains PGA, T]JC
and SJC, but seemed to be associated with the
objective CRP value as well. Previous studies
could not show this connection: Cordingley er al.1?
revealed an association of several psychological
factors such as illness consequences and illness
identity with the total DAS28-CRP score at base-
line. Furthermore, the group evaluated the impact
of psychological factors on single DAS28 subdo-
mains and stated a strong correlation of depres-
sion and the PGA. In contrast, no belief or
mood measures were associated with the SJC
while the CRP-level among others correlated
with the BMQ.concern and depression. The
GO-MORE study reported a positive influence
of expectations regarding golimumab treatment

in ¢sDMARD non-responders on the outcome
measured as ADAS28-ESR score.® While PGA
and TJC were significantly affected by patients’
expectations, no association with CRP, ESR or
SJC was found.

An explanation for these contrasting findings might
be the different study design. While we investigated
the effect size for each item without grouping
answers or patients, Dasgupta er al.° formed differ-
ent expectation groups with the risk of losing power
and missing borderline significant results.

Furthermore, there is evidence that optimization
of a patient’s expectations before heart surgery
leads to smaller increases of inflammatory mark-
ers after surgery, showing the influence of psycho-
logical measures on objective parameters.33

With the CRP value at baseline as a major explan-
atory factor of treatment response, our findings
are in consistency with previously published
results.3435 Other studies, however, presented dif-
ferent results on CRP value and therapy response,
leaving the literature rather inconclusive.36:37

In the present investigation, patients were treated
with a bDMARD or ¢sDMARD according to
guidelines and physicians’ choice. In contrast to
the randomized studies above, all patients were
involved in the process of treatment decision-
making. Consequently, preferences were not
assessed separately, as opposed to the BeSt trial.1>
Nonetheless, we did not find evidence for any dif-
ference between csDMARD- and bDMARD-
receivers regarding treatment beliefs and
expectations, indicating no substantial differences
in patients’ preferences between the two groups.
Interestingly, there was no significant effect of the
type of intervention (csDMARD versus bDMARD)
on our outcome ADAS28-CRP and its subdo-
mains. To the best of our knowledge, studies com-
paring response to csDMARDs and bDMARDs in
patients after previous therapy failure have not yet
been published. This important observation
should be evaluated in future randomized trials.

Conforming with previous studies, higher glucocor-
ticosteroid dosages at baseline were associated with
less DAS28-CRP response, explainable by the
reductive effect of higher doses on disease activity
prior to T0.38 Since the use of glucocorticosteroids is
often disliked by patients and might influence adher-
ence and treatment response, we assessed the will-
ingness to take concomitant glucocorticosteroids.!>
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However, we found no association of patients’ atti-
tude towards glucocorticosteroids and treatment
response.

SF-36 subscales had slightly smaller effects on
DAS28-CRP response compared with expecta-
tions and treatment beliefs and only little influ-
ence on the DAS28-CRP subdomains. A
maximum effect was seen for SF-36 physical role
functioning with 8.1%. As previously reported,
lower functional status is associated with higher
disease activity in RA patients.?® Nevertheless,
associations between HrQoL at baseline and treat-
ment response have, as far as we know, not yet
been established. We assume that HrQoL subdo-
mains form an additional dimension to consider
before treatment initiation.

The direct influence of individual parameters on
treatment response can be determined properly
only with the knowledge of the patients’ adher-
ence. This is (negatively) influenced by, among
other things, unmet therapy preferences, low
expectations and a negative belief about medi-
cines.40:41 Therefore, expectations can also have
an indirect influence on therapy response wvia
adherence. Given the rather high treatment
necessity beliefs value (BMQ.necessity) of 21 that
serves as an indicator for high adherence,*? an
indirect impact of low expectations on treatment
response seems unlikely.

With patients’ expectations and more precisely fac-
tors like the fear of AE, the expected improvement
rate and the BMQ.concern, influencing outcome
parameters, this study identified promising targets
for non-immunomodulating therapies. According
to the expectation model developed by Rief and
Petrie?? three factors contribute to the formation of
individuals’ expectations. These are (a) prior
experiences with the health care system and treat-
ments, (b) social influences about health issues
established through peers or social media and (c)
the patient’s own cognitive constructions and per-
sonality structure. All of these aspects are promis-
ing targets for effective therapeutic approaches
other than the conventional molecular targets.

The present study had a few limitations: first, data
acquisition with self-reported questionnaires is
critical due to the lacking possibility to verify data.
We tried to counteract this concern by reducing
the number of questions to a minimum. Still a
selection bias due to the non-randomized and vol-
untary patient enrolment cannot be ruled out and

further confirmatory analyses will be necessary to
allow generalisability of our data. Second, com-
mon questionnaires on treatment expectations
focus predominantly on surgical interventions and
are suboptimal for the chronically ill RA patients.
Hence, a general tool to assess treatment expecta-
tions in RA needs to be developed to reproduce the
results and further investigate the association of
expectations and treatment response. Further-
more, many of these findings are exploratory and
have a potential impact on treatment strategies so
that our data need validation in independent con-
firmatory studies to reach a higher level of evidence.
Also, our results include new findings with potential
impact on treatment strategies so that our data need
validation in future trials. Although adjustments for
the potential confounders age, education, disease
duration and gender were carried out, we cannot
rule out residual confounders we did not assess in
our analyses with a potential influence on both
expectations and treatment outcome.

Conclusion

The present study showed a high impact of
patients’ expectations towards new medication
on treatment response affecting both subjective
and objective parameters. The integration of
patients’ preferences and their expectations in
treatment decisions could significantly increase
clinical outcome. Hence, a more detailed analysis
of prevailing expectations and factors that influ-
ence these expectations could identify valuable
leverage points for non-pharmaceutical options to
improve outcome.
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