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Abstract

Background: Rheumatoid arthritis (RA) is an inflammatory autoimmune condition associated

with an increased risk of developing depression and anxiety. Depression and anxiety are

associated with worse outcomes in RA, but the magnitude of the effect of each condition on RA

outcomes is unclear. It is also unknown how pharmacological treatment of depression affects
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Significance and Innovation

e Depression, but not anxiety, was associated
with a lower likelihood of remission.

e Rates of remission in rheumatoid arthritis
patients with depression were not higher
with concurrent treatment of antidepres-
sant medication.

Introduction

Rheumatoid arthritis (RA) is a chronic inflamma-
tory autoimmune disease, characterised by infla-
mmation in the synovium of diarthrodial joints
that can lead to permanent disability and deform-
ity. It is associated with an increased risk of devel-
oping additional comorbidities, both physical and
psychological, that can complicate treatment par-
adigms and increase morbidity and mortality.!»2
Depression and anxiety are two similar, yet dis-
tinct conditions that, respectively, affect approxi-
mately 17% and 7-15%3 of RA patients, which
represents an increased prevalence in RA com-
pared to the general population.®? RA patients
with depression or anxiety are more likely to be
hospitalised and have longer admission times,
more physician visits and, in the case of depres-
sion, increased mortality and heightened medica-
tion, prognostic and economic burden.8-10

Depression and anxiety are associated with
increased sensitivity to pain, disability and
fatigue.”>!! In patients with RA, comorbid depres-
sion and anxiety are associated with higher dis-
ease activity and pain, and lower quality of life.12.13
Previous studies have identified depression and
anxiety as negative predictors of remission in
RA.1416 In each of these studies, depression/anxi-
ety symptom severity was determined through a
combined symptomatic assessment at baseline
rather than being identified from a formal diagno-
sis, leading to a lack of clarity regarding the mag-
nitude of the effect of each condition on RA
outcomes and whether treatment of either condi-
tion influences these effects.!%15

First-line treatment of depression and anxiety typ-
ically involves the use of antidepressant medica-
tion, such as selective-serotonin reuptake
inhibitors (SSRIs) and serotonin-noradrenaline
reuptake inhibitors (SNRIs).!7:18 The effect of
antidepressants on RA outcomes in patients with
comorbid depression or anxiety has not been elu-
cidated. In RA, antidepressants may reduce pain
independently of effects on depression!® and
may modulate plasma inflammatory cytokine

profiles.2 Furthermore, depression is known to
have a chronic inflammatory component, with
treatment-resistant depression associated with
increased peripheralinflammation.?! Inflammatory
mediators, such as those common in RA patho-
physiology, can inhibit dopaminergic and hypo-
thalamus—pituitary—adrenal axis functions leading
to depressive symptoms.21-22

There are many tools available to measure disease
activity in RA. The clinical disease activity index
(CDAI) and simplified disease activity index
(SDAI) are relatively simple methods of calculat-
ing disease activity. Cut-off values provide stricter
measures of remission compared to threshold val-
ues of the 28-joint Disease Activity Score
(DAS28).23-27 Although not directly included in
any of these scales, pain is a significant issue in
RA2% and a major concern for patients, and
changes in functional ability, measured by the
health assessment questionnaire (HAQ), are inte-
gral to the disease course of RA. Both the pain
and function are patient-reported outcomes and
can be influenced by psychological factors.2829

The primary aim of this study was to investigate
the association of comorbid depression and anxi-
ety with remission in patients with RA. Secondary
aims were to determine the association between
depression and anxiety on patient-reported
outcomes (pain, function) and the relationship
between concomitant use of antidepressants and
remission in RA patients with depression.

Patients and methods

Data were pooled from five randomised phase-II1
clinical trials: LITHE (INCT00106535),
TOWARD (NCTO00106574), AMBITION
(NCT001109408), SUMMACTA (NCTO0119
4414) and FUNCTION (NCTO01007435).30-34
Data were accessed according to Hoffmann-La
Roche policy and has been made available through
Vivli, Inc. (www.vivli.org). All trials involved the
use of either tocilizumab (TCZ) monotherapy,
TCZ plus conventional synthetic disease-modifying
antirheumatic drugs (csDMARDs) or csDMARD
monotherapy. All patients were adults (i.e.
=18years of age) and diagnosed with moderate or
severe RA as per 2010 American College of
Rheumatology (ACR) criteria.?> LITHE included
1196 patients who had an inadequate response to
methotrexate (MTX) despite treatment for
>12weeks at therapeutic doses. Patients were ran-
domised 1:1:1 to receive TCZ 4, 8 mg/kg or MTX

journals.sagepub.com/home/tab


https://journals.sagepub.com/home/tab
www.vivli.org

AT Manning-Bennett, AM Hopkins et al.

monotherapy. TOWARD randomised 1220
patients with moderate to severe RA, despite
receiving stable doses of csDMARDs for at least
8weeks, 2:1 to receive TCZ 8mg/kg or placebo,
with background csDMARD combination therapy
in both groups. AMBITION included 673 patients
randomised 3:3:1 to receive TCZ 8 mg/kg, MTX
or placebo for 8 weeks followed by TCZ 8 mg/kg.
Patients were excluded if they had been treated
with MTX in the last 6 months, discontinued
MTZX due to a lack of efficacy or had been unsuc-
cessfully treated with an anti-TNF biologic.
SUMMACTA randomised 1262 patients who had
previously failed treatment with at least one
DMARD or did not receive at least a 20% response
with an anti-TNF biologic on a 1:1 ratio to receive
TCZ 162 mg weekly orTCZ 8 mg/kg every 4 weeks,
followed by an open-label portion whereby the for-
mer group was re-randomised 11:1 to continue the
current treatment or receive TCZ 8mg/kg every
4weeks — the latter group was re-randomised 2:1
to continue current treatment or receive TCZ
162 mg weekly. All patients continued their initial
c¢sDMARD therapy regardless of treatment ran-
domisation. FUNCTION randomised 1157
MTX-naive patients 1:1:1:1 to receive either TCZ
4mg/kg and MTX, TCZ 8mg/kg and MTX, pla-
cebo and MTX or TCZ 8 mg/kg and placebo.

Data were available regarding each patient’s con-
comitant medications, comorbidities, disease
duration, number of previous DMARDs used,
ethnicity, age, weight and sex. Measurements per-
taining to disease activity and its constituent meas-
urements, pain scores, the HAQ, laboratory tests
and adverse event measures were available from
all studies. Patients were excluded from analysis if
they did not have CDAI or SDAI scores available.
Patient assessment varied depending on clinical
trial, but follow-up was typically every fortnight.

Predictors and outcomes

The primary outcome was time to first RA remis-
sion according to CDAI<2.8 and SDAI=<3.3.23-
26 CDAI- and SDAI-defined remissions were
used in separate analysis. Patients were censored
at the last known date of follow-up or at the
recorded date of death if they had not achieved
remission.

Analysis of the 28-swollen joint count (SJC), the
28-tender joint count (TJC), patient global
assessment (PtGA) score, physician global assess-
ment (PhGA) score and C-reactive protein (CRP)

was conducted to determine if drivers of remis-
sion in patients with comorbid depression and
anxiety were potentially based on the more
patient-orientated subjective-weighted measures
(PtGA, TJC) as previously described.!415
Constituents of the Boolean-based remission cri-
teria (i.e. <1 for TJC, SJC, PtGA and CRP) were
used to define a terminal event in Kaplan—Meier
and Cox proportional hazard models.?® Although
not defined in Boolean-based remission, a PhGA
score of <1 was classified as a terminal event.23

Given the association between comorbid depres-
sion and anxiety in pain and functional impair-
ment in RA,1637 individual patient scores for a
100-point visual analogue scale for pain and the
HAQ were analysed. Given their role in ACR50
response criteria, a=50% improvement from
baseline in pain or HAQ scores were used to
define a terminal event in Kaplan—Meier and Cox
proportional hazard models.38

Comorbid depression and anxiety were assessed as
the primary predictors of remission. Medical his-
tory data from each clinical trial were used to
determine whether a patient had comorbid depres-
sion or anxiety. Patients were categorised as having
either comorbid depression or anxiety if a diagno-
sis was present at baseline and if the disease was
considered active/ongoing by the clinical trial
investigator. Psychometric scales were not used to
determine depression or anxiety. In concert with
this limitation is the lack of data clarifying how the
severity of mental illnesses changed throughout the
trials relative to different DMARD treatments.

Antidepressants were grouped into one variable.
Patients were classified as taking an antidepres-
sant if they were recorded as being prescribed
either an SSRI (tianeptine inclusive) or SNRI at
baseline. Tricyclic antidepressants (comprised
primarily of amitriptyline and nortriptyline) were
not considered as antidepressants due to their
decreasing role as antidepressants comparative to
their contemporary use in neuropathic and adju-
vant analgesic regimens.?® Antidepressants were
investigated as a covariate in patients with both
concomitant depression and anxiety, given the
propensity to use SSRIs and SNRIs as antide-
pressants and anxiolytics.40

Statistical analysis
To identify potential differences in patient char-
acteristics between and within trials, data were
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stratified according to individual clinical trial and
diagnoses of either depression or anxiety. Data
from each trial were pooled regardless of treat-
ment arm after confirming that depression and
anxiety had a similar effect on outcome data for
patients receiving TCZ or csDMARDs. Cox pro-
portional hazard models were used to assess the
association between assessed outcomes (remis-
sion according to CDAI and SDAI, remission
for single metrics of Boolean criteria and
improvements in pain and HAQ) and predictors
of interest, including depression, anxiety and
antidepressant use. The association between
baseline patient characteristics and remission was
presented as hazard ratios (HR) with 95% confi-
dence intervals (95% CI). A p-value of less than
0.05 was used to denote statistical significance
using the likelihood ratio test. Kaplan—Meier
plots were used to estimate the remission proba-
bilities over time and to explore predictor varia-
bles in the pooled studies.

Analysis for adjusted models included age,
weight, sex, race, baseline disease activity, corti-
costeroid use, disease duration and the number of
DMARDSs taken prior to study enrolment. Given
the potential for reverse causality whereby more
severe disease may contribute to, or cause, depres-
sion or anxiety, further analysis was conducted
by grouping trials in which TCZ was used as
either first-line (AMBITION and FUNCTION)
or later-line (LITHE, TOWARD and
SUMMACTA). Trials categorised as ‘first-line’
included those in which patients were either treat-
ment-naive or had not previously failed treatment
with DMARDs. Trials were categorised as con-
sisting of ‘later-line’ therapy if it included patients
who previously had an inadequate response to
one or more DMARDs. Cox proportional hazard
models were used to analyse and compare the
outcomes between first-line and later-line therapy
groups relative to depression or anxiety. Cox pro-
portional hazard models with interaction terms
were further used to describe if any effect-modi-
fier relationships existed between variables.

All data analysis was performed using R software.*!

Results

Patient population

The pooled dataset included 5502 patients, of
whom 1376 (25%) were treated with csDMARDs
and 4126 (75%) with TCZ £ csDMARDs. Data

were missing for 10 and 2 patients for SDAI and
CDAI, respectively, leaving 5492 and 5500
patients available for the analysis of primary
outcomes. Median follow-up time varied for
each clinical trial, ranging from 24weeks in
AMBITION and TOWARD to 260weeks in
LITHE.

A total of 511 (9.3%) patients had comorbid
depression and 236 (4.3%) had comorbid anxi-
ety. Of these, 98 had concomitant depression and
anxiety. A total of 387 (7.1%) patients were pre-
scribed antidepressant medication at baseline
(Supplementary Table 1). There were 360 (6.5%)
patients taking an SSRI, 18 (0.33%) an SNRI
and 9 (0.16%) an SSRI and SNRI. Of the 413
patients with depression alone, 240 (58.1%) were
prescribed an antidepressant. Of the 138 with
anxiety alone, 33 (23.9%) were prescribed an
antidepressant. Of the 98 with concomitant
depression and anxiety, 58 (59.2%) were pre-
scribed an antidepressant. There were 56 patients
prescribed antidepressant medication who did
not have either depression or anxiety recorded at
baseline.

There was some heterogeneity between individ-
ual clinical trials, primarily around the duration of
RA, and the balancing of treatment arms.
However, there were no significant differences
between the proportion of patients with depres-
sion or anxiety across each trial (Supplementary
Table 14) and patients with depression or anxiety
did not have different baseline disease activity, as
measured by SDAI, than those without. Across
studies, the characteristics of patients with depres-
sion or anxiety within trials were largely similar.
Patients with depression or anxiety were more
likely to be female, older and weigh more than
other patients (Supplementary Tables 14-16).
Further demographic data stratifying patients by
clinical trial, depression and anxiety are described
in Supplementary Tables 11-16.

Association between depression and remission
Depression was significantly associated with a
decreased probability of remission defined by
both CDAI and SDAI on univariable analysis
(Table 1, CDAI: p<0.001, SDAI: »p<<0.001).
On adjusted analysis, depression was similarly
associated with a decreased probability of CDAI
[HR (95% CI): 0.62 (0.48-0.80), p<<0.001] and
SDAI [HR (5% CI): 0.59 (0.44-0.79),
$<<0.001] defined remission (Table 1).
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Table 1. Univariable and adjusted analysis of the association of depression with CDAIl and SDAI remission.

Univariable CDAIl-remission SDAI-remission
analysis
Events/ patients HR [95% CI] p-value Events/ patients HR [95% CI] p-value
Comorbid depression
No 1677/4989 1 1396/4982 1
Yes 103/512 0.55[0.45-0.67]  <0.001 78/510 0.50 [0.40-0.63]  <0.001
Adjusted analysis CDAIl-remission SDAI-remission
Events/ patients HR [95% CI] p-value Events/ patients HR [95% CI] p-value
Comorbid depression
No 1677/4989 1 1396/4982 1
Yes 103/512 0.62[0.48-0.80] <0.001 78/510 0.59 [0.44-0.79]  <0.001

CDAI, clinical disease activity index; Cl, confidence interval; HR, hazard ratio; SDAI, simple disease activity index.
Adjustment variables: age, weight, sex, race, baseline disease activity, antidepressant use, corticosteroids, disease duration and number of

previous DMARDs.

Table 2. Adjusted analysis of the association of depression with CDAI- and SDAI-defined remission stratified by antidepressant

treatment (pharmacotherapy).

CDAIl-remission

SDAI-remission

HR [95% CI] p-value p-interaction HR [95% CI] p-value p-interaction
Depression with 0.672[0.52-0.87]  0.002 0.139 0.563[0.42-0.75]  <0.001 0.261
pharmacotherapy
Depression without 0.578 [0.41-0.81] 0.001 0.553[0.38-0.81] 0.002

pharmacotherapy

CDAI, clinical disease activity index; Cl, confidence interval; HR, hazard ratio; SDAI, simple disease activity index.
Adjustment variables: age, weight, sex, race, baseline disease activity, corticosteroids, disease duration and number of previous DMARDs.

Concomitant use of antidepressants was not asso-
ciated with a change in time to remission in RA
patients with depression (Table 2). Patients with
depression who were taking concomitant antide-
pressant medications had a similar association
with remission defined by CDAI [HR: 0.67
(0.52-0.87), p=0.002] to those who had
depression but were not taking concomitant
antidepressant medication [HR: 0.58 (0.41-
0.81), p=0.001]. A similar observation was made
when remission was defined by SDAI in those
who were on concomitant antidepressant medica-
tion [HR: 0.56 (0.42-0.75), p<<0.001] and were
not [HR: 0.55 (0.38-0.81), p=0.002]. No heter-
ogeneity was observed in the association between
depression [CDALI: p(interaction) =0.139, SDAI:
p(interaction) =0.261] and time to remission

according to antidepressant use. Use of antide-
pressants was significantly associated with CDAI-
and SDAI-defined remission on univariable
analysis, but when analysis was adjusted using
depression as a covariate, the association was not
significant for either CDAI- or SDAI-defined
remission (data not shown).

Kaplan—Meier estimates of time to remission
(defined by CDAI and SDAI) according to
depression and antidepressant use are displayed
in Figures 1 and 2, respectively.

No heterogeneity was observed in the association
between depression and remission outcomes
according to the type of DMARD taken [CDAI:
p(interaction) =0.45, SDALI p(interaction) =0.61]
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Figure 1. CDAI-remission, no confidence interval.

or individual clinical trial
action)=0.15, SDALI:
(Supplementary Table 2).

[CDAI: p(inter-
p(interaction) =0.75]

Depression was associated with a decreased likeli-
hood of achieving<1 SJC, PtGA and PhGA
scores on adjusted analysis (Supplementary Table
5). No association was observed between depres-
sion and the likelihood of achieving=<1 TJC and
CRP, although there was a trend towards the sig-
nificance for TJC (Supplementary Table 5).

On adjusted analysis, concomitant use of antide-
pressants was not associated with a change in the
likelihood of achieving<1 SJC,<1 PhGA or=<1
CRP in RA patients with depression (data not
shown). Patients with depression on concomi-
tant antidepressants had a lower likelihood of
achieving<1 TJC, but a higher likelihood of

achieving<1 PtGA relative to patients with
depression but who were not taking antidepres-
sants (data not shown). However, there was no
significant treatment interaction effect between
depression and antidepressant use for the likeli-
hood of achieving<1 TJC, SJC, PtGA, PhGA or
CRP.

In the pooled first-line treatment cohort, depres-
sion was associated with a decreased probability of
remission defined by both CDAI [adjusted HR:
0.51 (0.34-0.76), p=0.001] and SDAI [adjusted
HR: 0.53 (0.35-0.81), p=0.004] (Supplementary
Table 4). Similarly, within the later-line treatment
cohort, depression was also associated with a
decreased probability of remission defined by both
CDAI [adjusted HR: 0.70 (0.55-0.89), p=0.004]
and SDAI [adjusted HR: 0.58 (0.44-0.76),
$»<<0.001] (Supplementary Table 4).
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Figure 2. SDAI remission, no confidence interval.

Association between anxiety and remission

Anxiety was associated with decreased probability
of remission defined by CDAI but not SDAI on
univariable analysis (Table 3, CDAI: p=0.005,
SDAI: »p=0.084). On adjusted analysis, anxiety
was not associated with a decreased probability
of remission defined by either CDAI [HR: 0.80
(0.60-1.06), p=0.114] or SDAI [HR: 0.93
(0.69-1.25), p=0.647] (Table 3). No heteroge-
neity was observed in the association between
anxiety and remission according to the type of
DMARD taken [CDAI: p(interaction)=0.09,
SDALI: p(interaction) =0.06] or individual clinical
trials [CDALI: p(interaction) = 0.40, SDAI: p(inter-
action) =0.47] (Supplementary Table 3).

On sensitivity analysis, there was no evidence
that concomitant depression and anxiety were
associated with worse outcomes than depression
alone [CDAI: p(interaction)=0.75, SDAI:

p(interaction) =0.06]. Anxiety was not signifi-
cantly associated with remission when analysis
was restricted to only RA patients with comorbid
depression [CDAI — HR: 1.02 (0.61-1.71),
p»=0.95, and SDAI — HR: 1.65 (0.96-2.83),
p»=0.07] (Supplementary Table 10).

Association of depression, anxiety and
antidepressants with patient-reported

outcomes

Depression was associated with a decreased prob-
ability of achieving a=50% improvement in
HAQ and pain scores on univariable analysis
(Supplementary Table 6). On adjusted analysis,
depression was associated with a decreased prob-
ability of a=50% improvement in HAQ score
from baseline [HR: 0.63 (0.52-0.76), p<<0.001,
Supplementary Table 7]. Likewise, depression
was associated with a decreased probability of
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Table 3. Univariable and adjusted analysis of the association of anxiety with CDAI and SDAI remission.
Univariable CDAIl-remission SDAI-remission
analysis
Events/ patients HR [95% Cl] p-value Events/ patients HR [95% CI] p-value
Comorbid anxiety
No 1725/5264 1 1424/5257 1
Yes 55/236 0.68 [0.52-0.89] 0.005 50/235 0.78 [0.59-1.03] 0.084
Adjusted analysis CDAI-remission SDAI-remission
Events/ patients HR [95% CI] p-value Events/ patients HR [95% CI] p-value
Comorbid anxiety
No 1725/5264 1 1424/5257 1
Yes 55/236 0.80 [0.60-1.06] 0.114 50/235 0.93[0.69-1.25] 0.647

CDAI, clinical disease activity index; Cl, confidence interval; DMARD, disease-modifying antirheumatic drugs; HR, hazard ratio; SDAI, simple

disease activity index.

Adjustment variables: age, weight, sex, race, baseline disease activity, antidepressant use, corticosteroids, disease duration and number of

previous DMARDs.

a=50% improvement in pain score from baseline
[adjusted HR: 0.82 (0.71-0.94), p=0.006,
Supplementary Table 7].

Anxiety was associated with a decreased probabil-
ity of achieving a=50% improvement in HAQ
and pain scores from baseline on univariable
analysis (Supplementary Table 6), but these asso-
ciations were not apparent on adjusted analysis
[=50% improvement in HAQ, adjusted HR:
0.92 (0.76-1.12), p=0.42, and =50% improve-
ment in pain score, adjusted HR: 0.89 (0.76—
1.06), p=0.18, Supplementary Table 8].

Concomitant antidepressant use in patients with
depression had no effect on the proportion of
patients who achieved a=50% improvement in
HAQ or pain scores from baseline [=50%
HAQ: p(interaction) =0.99, and=50% pain:
p(interaction) = 0.23, Supplementary Table 9].

Discussion

In a pooled adjusted analysis of five randomised
controlled trials (RCTs) where patients with
RA were treated with TCZ, csDMARDs or
a combination of both, comorbid depression,
but not anxiety, was associated with an approxi-
mately 40% reduced likelihood of achieving
remission at any given time. Concomitant use of
antidepressants did not modify the negative asso-
ciation between depression and remission.

This is the largest study analysing the specific
association of depression, anxiety and antidepres-
sant use with outcomes in patients with RA. More
specifically, the association between antidepres-
sant use in RA patients with comorbid depression
and disease activity measures has not previously
been reported. While causality cannot be estab-
lished, there is a strong negative association
between depression and the likelihood of remis-
sion. This association was consistent across anal-
ysis of multiple sub-groups, and RA patients with
depression did not appear to have any modifying
or mitigating factors that improved their out-
comes. Notably, antidepressant therapy did not
have a significant association with remission in
patients with depression, indicating that pharma-
cological treatment of depression is not associ-
ated with improvement in RA-related outcomes.
This is in contrast to psychological interventions
in RA, particularly behavioural interventions,
which have previously been reported to demon-
strate minor improvements in PtGA, pain and
fatigue,*? but were of no benefit in TJC and SJC,
indicative of a potential psychological element to
some patient-reported outcomes.

The association between depression and remission
was treatment agnostic — patient outcomes were
similar irrespective of TCZ or csDMARD usage.
Furthermore, the association did not appear to be
different in patients who were receiving first-line or
later-line treatment after adjustment for baseline
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disease activity and disease duration — indicative of
an association that is not constrained to patients
with more severe disease. This indicates a pervasive
issue that is unlikely to be alleviated through
change in RA therapy and provides a challenge
for rheumatologists. Although depression was
identified as a negative prognostic marker, anxiety
appeared to be relatively benign with regard to
RA-related outcomes. While depression and anxi-
ety can often occur together, patients with both
anxiety and depression did not have worse out-
comes than those with depression alone.

When considered as a combined operator, depres-
sion and anxiety have previously been associated
with decreased likelihood of remission in RA
patients, and this association was rationalised by a
lack of responsiveness of more subjective meas-
urements used in disease activity indexes, such as
TJC and PtGA.1416 However, our study found
that only depression was associated with a
decreased likelihood of achieving a<1 score for
SJC, PtGA and PhGA, with a trend towards sig-
nificance for a<1 TJC. While the PtGA and
PhGA are more subjective-weighted measures, it
should be noted that SJC is not entirely objective,
displaying significant assessor variability and
bias.*? Interestingly, depression was not associ-
ated with any difference in time to reach<1 CRP
— arguably the most objective constituent of dis-
ease activity measures. This may indicate that,
given the similar results across both patient- and
physician-orientated metrics, patients and physi-
cians may have inadvertently conflated symptoms
of depression and RA.

It has also been noted that depression may influ-
ence adherence to treatment in chronic diseases,**
leading to sub-optimal treatment outcomes.%>
However, there was no apparent treatment effect
modifier in remission between patients with
depression undergoing treatment with either csD-
MARDs or intravenous TCZ. Patients undergo-
ing intravenous therapy are typically more
adherent in practice.#¢ This diminishes the likeli-
hood of medication adherence being a factor in
the observed association. However, this does not
discount non-compliance with non-pharmaco-
logical RA therapies, as (poor) adherence to med-
ication typically translates to other aspects of
therapy as well.#” These factors indicate that driv-
ers of the negative association in RA patients
between outcomes and depression may not be
based exclusively on psychological symptoms and
perceptions of disease.

There is also the possibility that a lack of differ-
ence in RA outcomes between patients with
depression undergoing treatment with or without
antidepressants can be explained by depressive
symptomatology that is attributable to inflamma-
tion. Dysfunction of the hypothalamus—pituitary—
adrenal axis is associated with depression, and
RA patients are more likely to have dysfunction of
this axis.??4849 Inflammation can also lead to
potential reductions in dopaminergic functioning,
affecting motor function, reward pathways and
leading to symptoms, such as anhedonia.?! As
such, inflammatory effects on neurological func-
tion may lead to depressive symptoms that are not
responsive to traditional antidepressant treat-
ment.21:22 These factors may explain the apparent
lack of difference in outcomes between patients
with depression with and without antidepressant
treatment, leading to ineffective treatment of
depression and a subsequent lack of modulation
in patient-orientated subjective constituents of
disease activity and pain.

Strengths of this study are the large, multi-trial
cohort and thorough clinical trial dataset and pro-
tocols, allowing the ability to adjust for multiple
variables in the analysis. This allowed for the
stratification of patients by disease duration and
type of trial, enabling discrepancy between
patients with more advanced disease, thereby
reducing the potential for identified associations
to be attributed to reverse causality. Included in
these strengths were the ability to analyse diag-
nosed depression and anxiety as separate condi-
tions and to determine if pharmacological
treatment of either condition was associated with
improvements in outcomes and to minimise ques-
tions of RA treatment adherence.

The prevalence of anxiety in the pooled cohort
was 4.3%, which is lower than that of other stud-
ies in RA patients where it is quoted as being
7-15%, but is similar to the proportion of RA and
arthritis patients who have received a diagnosis of
generalised anxiety disorder.®*8 The presence of
comorbid depression in this cohort (9.3%) was
relatively low compared to other estimates in
RA, where the prevalence is likely 17%, but can
vary significantly depending on the diagnostic
method.3 This raises the concern of either poten-
tial undiagnosed anxiety or depression in the pre-
sent cohort, which has been noted in previous
studies.’® However, it could be symptomatic of
the nature of clinical trials that exclude partici-
pants with comorbid conditions, raising concerns
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regarding external validity to real-life cohorts,
inhibiting generalisability of the study.51,52

Antidepressants were prescribed in approxi-
mately 60% of participants who had an underly-
ing diagnosis of depression, which is similar to
the rate of prescribing in the general popula-
tion.3>3-35 The remaining proportion of patients
with depression not treated with antidepressants
may be due to management of depression using
non-pharmacological techniques or clinician
adherence to guidelines that recommend the ces-
sation of antidepressant medication after an ini-
tial period.5657 There were a small number of
patients on antidepressant therapy despite not
having a history of depression or anxiety. This
may be partly due to the propensity for clinicians
to use antidepressants, predominately SSRIs, as
an established treatment in alternative psycho-
logical conditions or for use in off-label condi-
tions where there is a limited evidence base.>8-60

A potential weakness of this study is that we were
not able to account for patients undergoing psycho-
therapy for depression or anxiety and to describe
how this interacts with outcomes. However, given
the similarities between patients with depression
taking antidepressants and those who are not, it is
likely this effect was not sizable. In addition, the
severity of a patient’s depression or anxiety was not
assessed, and these comorbidities were categorised
as either being present or not at baseline. This leads
to the grouping of patients who may have differ-
ences in severity of their psychological comorbidi-
ties, which could partly explain why anxiety did not
appear to be significant in this study and limited
our ability to draw robust comparisons between
patients with depression who were prescribed anti-
depressants and those who were not. Given that the
categorisation of depression and anxiety was based
off medical histories, rather than psychometric
analyses at baseline, there may be the possibility
that patients with historical depression or anxiety
were included among patients actively suffering
from the disease. However, ensuring only patients
with active depression or anxiety were included in
analysis may have minimised this risk.

These findings affirm the significant negative
association between depression, but not anxiety
and remission in RA. Despite the results, they do
not provide evidence to support approaches on
how to mitigate the negative association of depres-
sion on outcomes in RA, nor provide the underly-
ing reasons for the correlation. Multiple variables,

such as the use of pharmacotherapy for depression
or DMARD choice failed to moderate the associa-
tion, providing little guidance for rheumatologists
regarding medication selection. Furthermore, the
association was present in RA patients who had
previously failed DMARD treatment and those
who had not. In contrast, anxiety was not associ-
ated with RA remission, which may indicate a
comparatively more positive RA prognosis for
these patients. Further research is warranted and
should focus on whether these results are translat-
able to clinical practice and to determine if psy-
chological support of patients with depression
delivers different associations with outcomes in
RA compared to antidepressants.

Conclusion

Comorbid depression, but not anxiety, was asso-
ciated with less frequent remission. The negative
association of depression with remission was not
moderated by differences in RA treatment or
pharmacotherapy for depression and was consist-
ent across patients who had previously failed
treatment with DMARDs and patients who had
not. Concomitant antidepressant use in patients
with depression was not associated with improve-
ments in RA outcomes, including in pain and
HAQ scores.
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