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ABSTRACT

Objective: Real-world evidence in treatment-
resistant depression (TRD; commonly defined as
non-response to > 2 consecutive treatments at
adequate dosage and duration) is lacking. A
systematic literature review was conducted to
understand disease burden and treatment out-
comes for patients with TRD, studied in a real-
world setting over the last decade.

Data Sources: A literature search was con-
ducted in May 2022 in MEDLINE, Embase, The
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and reporting outcomes in adults with TRD,
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Data Extraction: Extracted data included study
and baseline disease characteristics, treatment
type, treatment response, clinical outcomes and
health-related quality of life.

Results: Twenty studies were included. Criteria
for TRD varied, but patients typically experi-
enced long-lasting depression (range 1.4 to 16.5
years). Across studies, mean disease severity
scores demonstrated moderate to severe
depression, reflecting a high burden of disease
at baseline. Remission rates were typically low
but generally increased with longer follow-up
durations. However, the heterogeneity of
interventions, follow-up durations (range
2 weeks to 9.4 years) and assessment tools pre-
cluded their quantitative synthesis. Studies were
frequently limited by low sample size (range 14
to 411 patients) and health-related quality of
life was infrequently assessed.

Conclusions: There is a lack of clinical con-
sensus regarding the definition, assessment and
monitoring of TRD in real-world practice. Nev-
ertheless, TRD carries a high burden of illness
and there is an unmet need for faster and more
effective treatments. To better understand the
personal burden of affected patients, future
studies would benefit from standardisation of
severity assessment and measures of treatment
effectiveness, as well as greater consideration of
health-related quality of life.

PLAIN LANGUAGE SUMMARY

Many people continue to experience depression
even after trying two or more medications. This
is called treatment-resistant depression (TRD).
Most of the information we have on TRD comes

from clinical trials, which take place under
tightly-controlled conditions. It is important to
understand the effects of TRD and TRD treat-
ments on people in their day-to-day lives.
Researchers studying people’s day-to-day lives
call this researching in a “real-world setting”.
We searched for studies carried out in real-world
settings in the last 10 years. We found 20 rele-
vant studies. As these studies were in real-world
settings, there were many differences between
them, including differences in how TRD was
diagnosed, the treatments used, how long peo-
ple were monitored and how results were mea-
sured. This made it difficult to compare how
successful different treatments were. Most
studies included a small number of people and
monitored them for a relatively short time. We
found people with TRD had usually lived with it
for many years and their symptoms were mod-
erate or severe. Only two studies asked people
how TRD affected their lives. These two studies
found health-related quality of life and work
productivity was low. Most studies found lots of
people still had symptoms of depression after
treatment. However, symptoms typically
improved more when studies monitored people
for a longer time. To improve our knowledge of
TRD, future studies should monitor more peo-
ple for longer and use the same ways of mea-
suring results. They should also ask how TRD
affects people’s daily lives.

Keywords: Major depressive disorder; Real-
world evidence; Systematic literature review;
Treatment-resistant depression
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Key Summary Points

A systematic literature review of real-world
studies in patients with treatment-
resistant depression (TRD) identified 20
studies conducted over the last 10 years.

We found that there was a lack of clinical
consensus regarding the definition,
assessment and monitoring of TRD in real-
world practice.

At baseline, patients with TRD presented
with moderate to severe depression and
had typically experienced long-lasting
major depressive episodes spanning
multiple years; while seldom measured,
health-related quality of life was
apparently low.

Rates of response to treatment varied
greatly between studies but were generally
low; few studies investigated long-term
outcomes, but those that did typically
reported marginally greater rates of
remission than those reporting on short-
term outcomes.

Future real-world studies would benefit
from standardised modalities of
assessment, monitoring and reporting of
treatment effectiveness, including greater
consideration of health-related quality of
life outcomes.

INTRODUCTION

Major depressive disorder (MDD) is one of the
most common, yet debilitating, psychiatric
disorders, characterised by persistently low
mood and energy; anhedonia; changes in
appetite, weight and sleep; fatigue; and suici-
dality, among other symptoms [1, 2]. The life-
time prevalence of MDD among the general
population is estimated to be ~ 13 to 15%, with
first-line treatments consisting of antidepres-
sant medications, behavioural psychotherapy,

or a combination thereof [3, 4]. Many patients
with MDD, however, do not experience a suffi-
cient response to initial antidepressant treat-
ments and may develop treatment-resistant
depression (TRD) [5]. TRD is most commonly
defined as non-response to two or more differ-
ent pharmacological treatments, taken for an
adequate duration and at an adequate dosage
(6, 7].

TRD affects approximately one-third of
patients with MDD and is associated with
functional and physical decline, resulting in
diminished health-related quality of life
(HRQoL) [3, 8, 9]. Indeed, a considerable pro-
portion of patients living with TRD are reported
to be on long-term sick leave or unemployed
[10]. The burden of illness is substantially
greater, both to the individual and to society,
for patients with TRD than it is for patients with
MDD who respond to initial treatment [11].
Furthermore, the burden of TRD increases with
the duration of the disorder, culminating in
rates of hospitalisation for general medical and
depression-related causes that are double those
reported in patients with treatment-responsive
MDD [12, 13]. Even in the absence of treatment
resistance, patients who do not achieve remis-
sion experience increased risk of relapse and an
increased personal burden arising from residual
symptoms [14]. Moreover, while long-term
remission is the primary goal of antidepressant
treatment, the probability of achieving remis-
sion after experiencing non-response to two
adequate trials of medication decreases with
each subsequent treatment, and those who
require more treatment steps also demonstrate
higher rates of relapse during follow-up
[S, 14, 15]. Furthermore, residual symptoms in
patients who do not achieve complete remis-
sion result in an increased risk of relapse, with
lower levels of social and psychological func-
tioning, and greater rates of physical morbidity
and mortality [14].

Pharmacological treatment of TRD can
employ all approved antidepressant drugs,
including selective serotonin- and serotonin
and norepinephrine-reuptake inhibitors (SSRIs/
SNRIs), tricyclic antidepressants (TCAs), mono-
amine oxidase inhibitors and other types of
antidepressants. Several medications that are
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not approved for antidepressant monotherapy
in MDD and do not have direct antidepressant
activity, such as lithium, thyroid hormone and
some atypical antipsychotic drugs, may be used
to augment antidepressant treatments [16, 17].
However, advances in the development of
specific treatments for TRD have been slow.
Currently, in Europe, the only treatment
approved specifically for TRD, as it is defined
above, is esketamine, an N-methyl-p-aspartate
receptor antagonist, which is administered as a
nasal spray in combination with an SSRI/SNRI
[18]. In the US, in addition to esketamine, a
combination of olanzapine and fluoxetine
hydrochloride (Symbyax®) is also approved
[19, 20].

Advances in the development of novel
treatments for TRD have been slow, with cur-
rent strategies involving the switching, com-
bining and augmenting of medications
approved for the treatment of MDD [10].
Beyond the confines of clinical trials, there is a
dearth of evidence assessing the characteristics
of, treatment strategies employed for, and out-
comes experienced by, patients with TRD in the
real world, where populations are more diverse,
have more comorbidities and may be less
adherent to treatments [16]. Such real-world
data are essential to draw a more realistic pic-
ture of the treatment landscape, long-term
outcomes and the personal burden of disease for
patients with TRD. Similarly, it is important to
establish how outcomes experienced by patients
with TRD are assessed and monitored in real-life
clinical practice, and the timescales over which
outcomes are reported, in order to support
greater comparability of future studies.

The purpose of this systematic literature
review (SLR) was therefore to assess real-world
evidence in TRD, in order to understand and
summarise available evidence regarding current
treatment strategies and outcomes. Specifically,
the objectives of this SLR were: (1) to further
understand the clinical and patient-reported
disease burden for patients with TRD in the real-
world, and (2) to explore real-world effective-
ness of available treatments and the unmet
need for better treatment options for these
patients. Given the rapid transformation of real-
world treatment settings and practices, and in

order to provide data relevant to current real-
world practice, this systematic review was
restricted to the decade prior to the review date.

METHODS

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

Eligibility Criteria, Selection Process
and Outcomes

This SLR was conducted according to a pre-
specified protocol. Studies were included if they
reported outcomes for adult patients with
treatment-resistant MDD [with MDD being
diagnosed by the Diagnostic and Statistical
Manual of Mental Disorders (DSM) Edition 3 or
above, or the International Classification of
Diseases (ICD) Edition 9 or above], in which
treatment resistance was defined as failure to
adequately respond to at least two treatments
given at an adequate dose during the same
major depressive episode (MDE). Any definition
of failure or inadequate response to a treatment
as provided by the study authors was deemed
eligible for inclusion. Eligible studies included
those reporting on both pharmacological and
non-pharmacological interventions but exclu-
ded non-medical interventions such as tradi-
tional Chinese medicine and nutritional
supplements. While the search strategy also
included studies reporting outcomes related to
psychiatric emergencies in patients with MDD
(MDD-PE), only articles specific to the TRD
population are included within this
publication.

Data were collected on prevalence of TRD,
treatment types and effectiveness, HRQoL and
patient characteristics. Studies reporting the
following outcomes for the patient population
of interest were included: improvement of
depression severity as measured by one of the
following validated scales: Montgomery—Asberg
Depression Rating Scale (MADRS), Hamilton
Depression Rating Scale (HAM-D), Beck
Depression Inventory (BDI), Clinical Global
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Impression-Change (CGI-C), Clinical Global
Impression-Severity (CGI-S), 9-question Patient
Health Questionnaire (PHQ-9); improvement in
HRQoL as measured by any valid instrument;
and rates of remission and/or response and/or
non-remitters and/or non-responders, accord-
ing to any of the aforementioned validated
scales.

Only real-world non-interventional studies
were included. This included cohort studies,
cross-sectional studies, case—control studies,
chart reviews and registry studies, but excluded
case reports or case series, due to their high
potential for selection bias. Interventional
studies, such as randomised controlled trials,
were also excluded. The search included studies
published between January 2012 and up to and
including May 2022, and conference proceed-
ings published between January 2020 and up to
and including June 2022. Full eligibility criteria
are reported in Table 1.

All titles were reviewed by a single senior
reviewer (AB or HL) and 10% of each reviewer’s
excluded decisions were checked by a second
reviewer. All articles included after the title
review were reviewed by two independent
reviewers at title, abstract and full-text stages.
For the reviews at abstract and full-text stage,
disagreements were resolved by discussion until
a consensus was met. If necessary, a third
reviewer made the final decision.

Search Strategy

A search was conducted using the electronic
databases in MEDLINE (including MEDLINE In-
Process, MEDLINE Daily and MEDLINE Epub
Ahead of Print), Embase, The Cochrane Librar-
ies [including Cochrane Database of Systematic
Reviews (CDSR) and Cochrane Central Register
of Controlled Trials (CENTRAL)] and PsycINFO.
MEDLINE, MEDLINE In-Process, MEDLINE
Epub Ahead of Print and Embase were searched
simultaneously via the Ovid SP platform (11/05/
2022). The full list of search terms used for the
Ovid SP platform is presented in Supplementary
Table S1. CDSR and CENTRAL were searched via
The Cochrane Library, via the Wiley Online
platform (11/05/2022; Supplementary

Table S2). PsycINFO was searched via the
American Psychological Association (APA)
website (10/05/2022; Supplementary Table S3).

In addition, the bibliographies of all relevant
SLRs identified during the literature review were
hand-searched for any additional relevant
studies. Furthermore, conference proceedings
for 2020 to 2022 from the European College of
Neuropsychopharmacology Congress, Euro-
pean Congress of Psychiatry, American Psychi-
atric Association Annual Meeting, American
College of Neuropsychopharmacology Annual
Meeting and Psych Congress were also searched.

Data Collection Process and Data Items

Data extractions and quality assessments were
performed by a single researcher, with a second
researcher independently verifying the extrac-
ted information. When necessary, a third indi-
vidual was enlisted to arbitrate the final
decision. The quality of all included studies was
assessed using the Alberta Heritage Foundation
for Medical Research (AHFMR) tool (Supple-
mentary Figure S1), which was found to be the
tool most suited to the heterogeneous nature of
the study designs and outcomes collected.

Data were extracted for predefined out-
comes. Extracted study characteristics included:
the definition of TRD used, patient inclusion
and exclusion criteria, total number of patients
included and number of patients of relevance
(patients with TRD) included, duration of fol-
low-up and investigational treatment type. For
baseline participant characteristics, we recor-
ded: age, sex, education level, marital status,
employment status, race or ethnicity, disease
severity, disease duration, number and type of
previous therapeutic interventions that did not
result in adequate response and existing treat-
ment within the current MDE. Treatment out-
comes were extracted for: change in depression
severity and rates of remission and response
over time, as measured by MADRS, HAM-D,
BDI, CGI-C, CGI-S or PHQ-9 score, as well as
change in HRQoL over time, as measured by
any validated instrument.
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Table 1 Inclusion and exclusion criteria

Study parameter

Inclusion criteria

Exclusion criteria

Patient population

Study

intervention/comparator

Relevant outcomes

Adults (> 18 years) with major depressive
disorder (MDD)* diagnosed by The
Diagnostic and Statistical Manual of
Mental Disorders (DSM)-3 or above, or
International Classification of Diseases
(ICD)-9 or above, who have not adequately
responded (any definition of failure or
inadequate response as provided by study
authors) to at least two treatments given at
an adequate dose during the same major

depressive episode (MDE)
Any pharmacological treatment

Any non-pharmacological medical treatment,
including psychotherapies, electroconvulsive
therapy and repetitive transcranial magnetic

stimulation
Any comparator or no comparator

Improvement in depression symptoms using
one of the following validated scales:
Montgomcry—f\sberg Depression Rating
Scale (MADRS), Hamilton Depression
Rating Scale (HAM-D), Beck Depression
Inventory (BDI), Clinical Global
Impression—Change (CGI-C), Clinical
Global Impression—Severity (CGI-S),
Patient Health Questionnaire 9-item
(PHQ-9)

Improvement in health-related quality of life
using any validated instrument [e.g.
European Quality of Life Group,
5-Dimension Scale (EQ-5D), Sheehan
Disability Scale (SDS), Work Productivity
and Activity Impairment questionnaire
(WPAI)]

Rate of remission or response (any definition

using a validated scale)

Absolute number of non-remitters/non-
responders (as opposed to rate; any

definition using a validated scale)

Studies in children or adolescents (< 18 years)

Postnatal depression (as defined by study

authors)

MDD that is not treatment-resistant (i.e. have
not experienced failure or inadequate
response to at least two treatments given at

an adequate dose during the same MDE)

Patients with psychiatric disorders other than

treatment resistant depression (TRD)

Supplements, over the counter (OTC)

medication or traditional Chinese medicine

Non-pharmacological behavioural treatments
other than psychotherapies (such as

mindfulness or yoga)

Improvement in depression symptoms
reported only using measures other than
MADRS, HAM-D, BDI, CGI-C, CGI-S or
PHQ-9

Outcomes not reported separately for the

population of interest
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Table 1 continued

Study parameter Inclusion criteria

Exclusion criteria

Study design

including:

Cohort studies, case—control studies, cross-

sectional studies and chart reviews

Language

Publication date
(2012 to 2022)

Observational/non-interventional studies,

Abstract or full text in English
Studies published within the last 10 years

Randomised control trials (RCTs) or non-

randomised interventional studies
Economic evaluations
Non-systematic or narrative reviews
Editorials, notes or comments
Case reports/case studies
In vitro/preclinical/in silico/animal studies

Systematic literature reviews (SLRs)/
(network) meta-analysis ([N]MAs)

Abstract or full text in any other language
Studies published prior to 2012

Conference abstracts published prior to 2020

Conference abstracts published within the last

2 years (2020 to 2022)

BDI Beck Depression Inventory, CGI-C Clinical Global Impression—Change, CGI-S Clinical Global Impression—Severity,
DSM The Diagnostic and Statistical Manual of Mental Disorders, EQ-SD European Quality of Life Group, 5-Dimension
Scale, HAM-D Hamilton Depression Rating Scale, JCD International Classification of Diseases, MADRS Mont-
gomery—Asberg Depression Rating Scale, MDD major depressive disorder, MDE major depressive episode, PH Q— 9 Patient
Health Questionnaire 9-item, (N)MA (network) meta-analysis, OTC over the counter, RCT randomised controlled trial,
SDS Sheehan Disability Scale, SLR systematic literature review, TRD treatment resistant depression, WPAI Work Pro-

ductivity and Activity-Impairment questionnaire

*Treatment resistance is defined as failure to adequately respond to at least two treatments given at an adequate dose, during

the same episode

RESULTS

Included Studies

A total of 8,030 records were identified through
database searches, with a further 5,296 identi-
fied through supplementary searches. Following
title, abstract and full-text review, 22 publica-
tions were included in the SLR (Fig. 1). The 22
publications reported on 20 unique studies,
including 13 prospective cohort studies, 5 ret-
rospective cohort studies, 1 chart review and 1
case—control study.

The key characteristics of the included stud-
ies reporting on the TRD population are
detailed in Table 2. Non-pharmacological

treatments consisted of transcranial magnetic
stimulation (TMS; n=7) [21-27], and electro-
convulsive therapy (ECT; n = 1) [28]. Studies of
specific pharmacological treatments comprised
ketamine and/or esketamine (n=3) [29-31],
onabotulinum toxin (n=1) [32], valproate
(n=1)[33], pramipexole (n=1) [34] and
tranylcypromine and amitriptyline (n = 1) [35].
Other studies employed combinations of mul-
tiple pharmacological and/or non-pharmaco-
logical treatments (n=135) [16, 36-40]. The
majority of included studies (13/20) were
prospective cohort investigations and reported
a wide range of follow-up durations (range:
2 weeks to 9.4 years). The number of patients of
relevance included in each study ranged from
14 to 411 (Table 2). Just over half of the
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Records identified through

database searches Records identified through

(n=8,030) supplementary searches
« MEDLINE and Embase n=4,241 (11=2:286)
e CDSRn=11 e Congress searches n=5,291
e CENTRAL n=2,162 e Bibliography searches n=5
e Psycinfo n=1,616
Duplicates n=756 l
Records screened at title review
n=7,274
Records excluded at title review |
n=3,626 ¢ Records excluded
Records screened at abstract n=5,295
Records excluded at abstract review review.
(n=3,362) n=3,648
o Irrelevant study design n=1,871 I
o Irrelevant population n=1,076 v -
o Irrelevant intervention type n=31 Records sought for retrieval
¢ No relevant outcomes reported n=384 n=286
l Records included from

Records not retrieved
n=0

supplementary searches
(n=1)

Records screened at
full-text review

Records excluded at full-text review
(n=254)

Irrelevant study design n=30

No TRD or MDD-PE patients n=135
Irrelevant intervention type n=20

No relevant outcomes reported n=62
No relevant improvement scales used
n=6

Duplicate n=1

n=286 e Congress searches n=1
| o Bibliography searches n=0
v
Records included from database
searches
n=32

l

Records included from
database and supplementary
searches
n=33 publications
(n=31 unique studies)

v

Records included in the SLR

n=22 publications
(n=20 unique studies)

Records reporting on
MDD-PE but not TRD patients
n=11 publications
(n=11 unique studies)

Fig. 1 Flowchart of studies included and excluded in the
systematic review process. CDSR Cochrane Database of
CENTRAL Cochrane Central

Systematic  Reviews,

included studies (12/20) had less than S50
patients with TRD, with only three studies
including more than 100 patients.

Of the 19 studies reporting the number of
sites, most were undertaken at a single site (14/
20), with the remaining five being multicentre
studies. The majority of studies were conducted
in North America (8/20), Europe (5/20) or Asia
(5/20), with only one study reporting data from

Register of Controlled Trials, MDD-PE major depressive
disorder-psychiatric emergency, TRD treatment resistant
depression, SLR systematic literature review

multiple countries [16]. The most common
countries of study location were Canada (4/20),
the United States (4/20), India (3/20) and Italy
(3/20).

Definition of TRD

There was considerable variation in the defini-
tion of TRD used within the inclusion criteria of
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studies (Table 2). The minimum number of
previously failed treatments for classification as
treatment-resistant ranged from at least two (as
per the study inclusion criteria for this SLR) to at
least four. Only some studies (7/20) specified
the necessary minimum duration of treatment
administration considered to be adequate; this
ranged from ‘at least 3 weeks’ to ‘at least 6 to 8
weeks’. Only one study explicitly reported a
quantitative value to define inadequate
improvement with treatment (< 25% improve-
ment on best day Massachusetts General
Hospital-Antidepressant Treatment Response
Questionnaire [MGH-ATRQ)] score) [16]. Other
studies employed different levels of responsive-
ness, with variations in the language used to
define treatment failure, including ‘failure to
remit’, ‘insufficient response’ and ‘demon-
strated inadequacy’.

Baseline Characteristics

The level of descriptive characteristic data cap-
tured at baseline varied between studies
(Table 3). Included patients with TRD were
typically middle-aged (range of mean age: 41.2
to 64.5 years) and overall were approximately
balanced for sex (range of percentage female:
27.3 to 66.1%).

Disease severity was reported by 18/20 stud-
ies, with the HAM-D scale being used most fre-
quently (n=11). Other rating scales used
included MADRS (n=7), CGI-S (n=4), BDI
(n =3) and the PHQ-9 (n = 3). All studies that
included a measure of disease severity at base-
line reported mean scores that could be classi-
fied as either moderate, moderate to severe, or
severe, according to previously defined thresh-
olds for the HAM-D [41], MADRS [42], BDI [43]
and PHQ-9 [44] scales (Fig.2). Mean disease
duration was reported by 9/20 studies, ranging
from 1.4 to 16.5 years in the overall cohorts of
included studies, with 6/9 of these studies
reporting mean durations > 10 years. The dura-
tion of the current depressive episode was
reported by 6/20 studies, with mean durations
ranging from 0.8 to 12.5 years. Three of the
included studies reported the mean number of
previously failed treatments during the current

depressive episode, ranging from 2.9 to 5.9 in
the main study cohorts, with one study report-
ing a mean of 6.4 previously failed treatments in
a subset of patients who did not respond to TMS
treatment [21].

Clinical Outcomes

Responsiveness to treatment was assessed most
frequently by a version of the HAM-D scale
(n=10), followed by MADRS (n=9), CGI-S
(n=4), BDI (n=3), CGI-C (n=2) and PHQ-9
(n=2). Studies typically reported follow-up
data across a relatively short period, with 11/20
studies featuring a follow-up period of 12 weeks
or less and only 5/20 studies reporting follow-
up data over a period of 12 months or more. Of
studies reporting HAM-D scores, 7/10 studies
reported the number of patients experiencing at
least one level of response (remission, response,
partial response or non-response), 8/10 reported
absolute scores and 6/10 reported either an
absolute or relative change from baseline. Of
studies reporting MADRS scores, 6/9 studies
reported the number of patients experiencing at
least one level of response, 7/9 reported abso-
lute scores and 4/9 reported either an absolute
or relative change from baseline.

For studies reporting absolute or relative
changes in a depression severity rating scale, a
summary of the mean change in depression
severity score from baseline to the final pre-
specified timepoint is presented in Table 4.
Studies reporting absolute mean HAM-D (8/20),
MADRS (7/20) or BDI (2/20) scores over time are
presented alongside previously described
thresholds for severity classification and remis-
sion in Fig. 3 [41-43, 45, 46].

In studies reporting the proportion of
patients achieving remission and/or response,
no single treatment type exhibited a marked
pattern of higher rates of treatment respon-
siveness. However, remission and response rates
broadly increased over time.

In the acute setting (< 8 weeks), explicitly
reported remission rates using HAM-D (2/20) or
MADRS (1/20) scores ranged from O to 18% in
the overall study populations, while rates of
response without remission (only reported
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Fig. 2 Bascline depression severity scores. Data are
presented as mean £ SD (where available). *Group receiv-
ing antidepressant treatment. ljGroup receiving second-
generation antipsychotic plus antidepressant treatment.
“Patients who subsequently experienced remission. “Pati-
ents who did not subsequently achieve remission. “Severity
classification for HAM-D score defined by Zimmerman
et al. [41]. fSeverity classification for MADRS score
defined by Muller et al. [42]. ®Severity classification for

using HAM-D data) ranged from O to 57.1%. Of
studies explicitly reporting medium-term
remission rates (> 8 weeks to < 6 months) using
MADRS (2/20) or HAM-D (1/20) scores, rates of
remission and response were generally higher
than those reported in the acute setting, rang-
ing from 16.7 to 70.9% in the overall study
populations. In these studies, rates of response
without remission ranged from 9.8 to 80.6%.
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BDI score defined by Beck et al. [43]. "Patients who were
THC-positive. 'Patients who were THC-negative. 'Severity
classification for PHQ-9 score defined by Kroenke et al.
[44]. BDI Beck Depression Inventory, HAM-D Hamilton
Depression Rating Scale, MADRS Montgomery—Asberg
Depression Rating Scale, PHQ-9 9-question Patient
Health Questionnaire, SD standard deviation, THC
Tetrahydrocannabinol

Long-term (> 12 months) rates of remission
and/or response were reported by 2/20 studies
using MADRS and 1/20 studies using HAM-D.
Long-term remission rates ranged from 19.2 to
54.8% in the overall study populations, while
rates of response without remission ranged from
11.6 to 15.9% (only reported using MADRS
data).
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Health-Related Quality of Life Outcomes

Two studies, Heerlein et al. and Perugi et al.,
reported HRQoL data, the latter reporting on an
Italian subset of patients in the study of the
former [16, 38, 40]. These studies assessed
HRQoL at baseline and after 6 months using the
European Quality of Life Group, 5-Dimension
5-Level Scale (EQ-5D-5L), whereby an index
score of 1 represents perfect health, O represents
a health state equivalent to death and <O rep-
resents a state worse than death [38]. Heerlein
et al. reported a mean baseline EQ-5D-5L index
of 0.41 in 397 patients [38]. In a separate pub-
lication reporting on the same study, after
6 months of receiving various treatments, the
EQ-5D-SL score had increased by 0.11 in
patients who did not respond to treatment, by
0.26 in those who experienced response with-
out remission and by 0.34 in those who expe-
rienced remission [16]. After 12 months, the
improvements from baseline were 0.11, 0.31
and 0.35, respectively [16]. Perugi et al. similarly
reported a mean baseline EQ-5D-5L index of 0.4
in 121 patients [40]. After 6-months of receiving
various treatments, the EQ-5D-5L index
improved to 0.6 (n = 85) in patients remaining
in the study, but was lower in those who did not
respond to treatment (0.2; n = 61) versus those
who responded (0.7; n=8) or reached remis-
sion (0.9; n = 16).

Heerlein et al. also reported the impact of
TRD on functioning [Sheehan Disability Scale
(SDS)] and work productivity (WPAI). At base-
line, according to the SDS, 61.6% of these
patients experienced marked or extreme work
impairment (mean SDS total score: 22.4), with
WPAI scores revealing overall mean impairment
of work and activity to be 60.5% and 73.3%,
respectively. After 6 and 12 months of treat-
ment, mean change from baseline in total SDS
score was — 2.67 and — 2.91, respectively, in
those who did not respond to treatment, — 7.58
and — 7.00 in those with response without
remission and — 12.53 and — 14.44 in those
who experienced remission. Change in WPAI
scores were not reported.

Quality Assessment of Included Studies

The quality of the included studies, as indicated
by the AHFMR quality assessment checklist, was
moderate to good (Supplementary Fig.1). Of
the included studies, the description of subjects
and settings was generally appropriate, with just
two studies providing only a partially adequate
description. While only three studies included
an appropriate sample size for the study design
and target population, all studies provided an
adequate description of the statistical analysis
methods employed. There was a consistent lack
of adjustment for confounding, which was
either not done or not reported in almost all
(19/20) studies.

DISCUSSION

This systematic review has identified 20 real-
world studies, comprising a variety of pharma-
cological and non-pharmacological treatments,
reporting baseline characteristics and clinical
outcomes in patients with TRD. There was
substantial heterogeneity in the definition of
TRD and the means of assessment, and manner
of reporting, on the burden of illness and
treatment outcomes, preventing the quantita-
tive synthesis of results. Nevertheless, patients
with TRD consistently presented with moderate
to severe depression, long durations of illness
and poor HRQoL. Only two studies assessed the
latter, suggesting that greater emphasis is placed
on clinical outcomes than patient-centred out-
comes in real-world studies. Treatment out-
comes varied greatly. While many patients
typically experienced a level of response by the
end of the included studies’ follow-up period,
rates of remission were generally low. Studies
predominantly involved relatively small sample
sizes, followed-up over relatively short dura-
tions, highlighting the need for larger-scale,
longer-term studies.

In their criteria for TRD, studies did not
consistently define what constitutes response
failure, nor adequate improvement, with the
latter ranging from remission to response.
Despite the definition of TRD being centred
around the number of prior treatment failures
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and the well-established negative relationship
between the number of prior treatment failures
and the probability of relapse from acute
response over time, very few studies reported
the absolute number of prior treatments
received [5]. The tools used to assess disease
severity were varied, with most studies only
reporting outcomes using a single tool. As the
clinical tools developed to assess TRD focus on
different elements of the disease and use a range
of assessment methods, a more complete pic-
ture of the disease and its burden could be
developed by consistently using multiple tools
within individual studies. Similarly, the sample
size and follow-up duration of the included
studies was wide ranging, but studies typically
featured relatively small sample sizes monitored
over a period of several weeks to a few months,
potentially reducing the robustness of the
findings. Of the included studies, the most fre-
quently utilised treatment was TMS, while sev-
eral studies also reported on patients receiving
multiple treatments, often comprising two or
more different treatment types. Collectively,
the heterogeneity of the included studies sug-
gests a lack of clinical consensus and standard-
isation in the severity classification and
monitoring of TRD in real-world practice [11].

Applying previously defined cut-offs, the
severity of depression at baseline, which has
been identified as the most important prog-
nostic factor for TRD [47], ranged from moder-
ate to severe. Disease duration at baseline was
typically greater than 10 years, with the current
MDE frequently spanning several years. These
findings are consistent with an earlier review of
the burden of TRD, which reported that, on
average, patients with TRD had MDD durations
of 4.4 years and had completed 4.7 unsuccessful
drug treatments [11]. Taken together, the com-
mon concurrence of MDD that spans many
years, with severe and prolonged MDEs, is
indicative of the substantial and often
unremitting burden imposed by TRD, which
exceeds that of MDD alone [3].

Definitions of remission and response varied
between studies. In those studies reporting rates
of responsiveness to treatment in the acute
setting, remission rates were generally low.
Given the established propensity among

patients with TRD for severe and long-lasting
MDD and MDEs, it follows that longer-term
interventions and follow-up periods are likely to
be required for many patients to achieve
remission. Indeed, studies of medium- and
long-term follow-up durations typically repor-
ted higher rates of treatment responsiveness
than those of acute interventions, but were
nevertheless highly variable, with many
patients not reaching remission after 12 months
of treatment. Heerlein et al. reported that, after
6 months of initiating a new antidepressant
treatment, only 16.7% of patients with TRD
achieved remission, rising only to 19.2% at 12
months [16]. Similarly, Perugi et al., reporting
on a subset of the previous study, demonstrated
that, after 6 months of receiving various treat-
ments, only 18% of patients had experienced
remission, rising only marginally to 22.7% at
12 months [40]. This is in agreement with an
earlier review of studies of patients with TRD,
which captured data from nearly 60,000
patients and reported wide-ranging rates of
remission and response, averaging 20% and
36%, respectively [11]. Indicative of the severe
burden and unmet need for effective treatments
experienced by patients with TRD, the afore-
mentioned study also reported a 17% preva-
lence of prior suicide attempts in this
population. Collectively, these studies demon-
strate that existing treatment strategies are
often insufficiently effective to enable patients
with TRD to experience remission, particularly
over short time durations of treatment.
Health-related quality of life was rarely
assessed within the included studies, suggesting
that, in real-world practice, greater emphasis is
still placed on clinical outcomes than patient-
centred outcomes. However, it should also be
considered that there are few disease-specific
tools for the assessment of HRQoL in patients
with MDD, which may contribute to the infre-
quency of HRQoL evaluation. Nevertheless, it
has been previously demonstrated that, when
compared with MDD patients without treat-
ment resistance, patients with TRD experience
significantly lower HRQoL and a greater
impairment of work activity and productivity
[3]. Both studies that reported HRQoL data
demonstrated low HRQoL scores in the TRD
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population [16, 38, 40]. In these studies,
patients with TRD exhibited mean baseline EQ-
S5D-5L index scores (0.4 and 0.41) that were
substantially lower than the general adult pop-
ulation, which typically ranges between ~ 0.70
and 0.95 globally [38, 40, 48]. Patients with TRD
were also likely to be experiencing significant
work and activity impairment, culminating in
high levels of absenteeism and presenteeism
[10]. In these two studies, patients who did not
achieve remission during the study period
experienced further declines or minimal
improvement in HRQoL. Importantly, although
remission rates were low in these studies, those
patients with TRD who did experience remis-
sion also experienced substantial increases in
HRQoL, emphasising the merit of remission as
the primary treatment goal [16, 40]. Future
studies would benefit from increased assessment
and continued monitoring of HRQoL to better
capture the personal burden of TRD and to
assess the efficacy of treatment options on
functioning and productivity. This, alongside
consistent use of a range of clinical outcome
assessment tools, could build a more compre-
hensive picture of the TRD population and
specific unmet needs that patients experience in
their day-to-day lives.

This SLR was conducted in accordance with
best practice guidelines, such as the use of two
independent systematic reviewers to review
abstracts and full-text articles against the
inclusion and eligibility criteria [49]. Neverthe-
less, conclusions drawn from this systematic
review are naturally limited by the information
available in, and the methodological quality of,
the included published literature. While the
present study’s evaluation of real-world evi-
dence enables greater confidence in the rele-
vance and applicability of findings to the
patient population, the lack of standardisation
prevented quantitative synthesis of the find-
ings. Owing to the inclusion of only real-world
evidence studies, and the heterogeneity of the
interventions and study designs employed,
safety outcomes were not captured. This deci-
sion was made since, outside randomised con-
trolled trials, safety outcomes are inconsistently
monitored and reported, thus limiting compa-
rability. Nevertheless, it must be considered

that treatment side effects are likely to influence
subsequent treatment decisions, clinical out-
comes and patient-centred outcomes, such as
HRQoL and functioning. As such, it may be of
value to investigate real-world safety patterns of
therapies used for TRD in future studies.

CONCLUSIONS

This review demonstrates that there is a paucity
of studies investigating real-world treatment of
patients with TRD. Those that do are heteroge-
neous in their definition, assessment and
monitoring of TRD and feature a wide range of
treatment types and durations. The lack of evi-
dence, together with the heterogeneity of
studies that are available, make drawing specific
conclusions about this patient population in
the real world challenging. However, more
broadly, studies found in this review show that
patients with TRD had typically experienced
long-lasting MDD, with moderate or severe
MDEs spanning multiple years. Rates of
response to treatment varied greatly between
studies, but remission rates were typically low.
Few studies had investigated long-term treat-
ment outcomes in this patient population, for
whom response to treatment is notoriously
elusive. Longer durations of study intervention
and follow-up were associated with marginally
greater gains in favourable treatment outcomes,
but remission rates typically remained low even
after a year of treatment. Health-related quality
of life was seldom measured, suggesting that
greater emphasis is typically placed on the
reporting of clinical outcomes over patient
outcomes. When it was measured, HRQoL was
reported to be particularly low in patients with
TRD. Thus, while there is a lack of clinical
consensus on the definition of TRD, the condi-
tion doubtless carries a high burden of illness
and there exists an unmet need for more effec-
tive treatment options. Furthermore, future
real-world studies would benefit from the
application of standardised modalities of
assessment, monitoring and reporting of treat-
ment effectiveness, including greater consider-
ation of HRQoL outcomes, to better understand
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the burden on patients affected by this
condition.
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