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Abstract

Objective Treatment-resistant depression (TRD), a subgroup of major depressive disorder (MDD) that does not adequately
respond to treatment, has a substantial impact on the quality of life of patients and is associated with higher medical and
mental health care costs. This study aimed to report real-world treatment patterns, outcomes, resource utilization, and costs
in the management of TRD by psychiatrists in Belgium.

Methods We conducted a retrospective, non-interventional cohort study of patients > 18 years, with diagnosed MDD
who are treatment-resistant, defined as not responding to two different antidepressant treatments in the current moderate to
severe major depressive episode (MDE). Data obtained from medical records of patients included patient health state (MDE,
response, remission, and recovery) and resource use (number of consultations and emergency room visits, non-drug and
drug interventions, and hospitalizations).

Results One hundred and twenty-five patients were enrolled in nine sites, with an average observation period of 34 months.
During the MDE, 89.7% of patients were treated with selective serotonin reuptake inhibitors, 63.2% with serotonin-norepi-
nephrine reuptake inhibitors, and 60.8% with anti-psychotics. Twenty-four percent of patients did not respond to any treat-
ment; 76% responded, of whom 61% experienced a relapse; 28% of patients reached recovery, of whom 31.4% experienced
recurrence. The average yearly direct cost of a TRD patient is €9012, mainly driven by hospitalization in the MDE. The
observed absenteeism relates to a high indirect cost, representing 70% of the total MDE cost.

Conclusion TRD is associated with a high unmet need and economic burden for patients and society, with highest costs in

the MDE health state driven by absenteeism.
Key Points for Decision Makers

The first retrospective study on clinical management of
treatment-resistant depression (TRD) patients in Belgian
specialized care indicates the high unmet need in TRD,
as only 28% of patients reached recovery during the
observation period.

The direct and indirect economic burden of TRD is
highest in the major depressive episode health state, with
70% of the total cost due to absenteeism.

Both findings underscore the urgent need for effective
B. Gillain and G. Degraeve are co-first authorship. treatment strategies for the TRD patient population.

> 1. Vandersmissen
ivander6 @its.jnj.com

Extended author information available on the last page of the article

A\ Adis


http://crossmark.crossref.org/dialog/?doi=10.1007/s41669-021-00306-2&domain=pdf

294

B. Gillain et al.

1 Introduction

Major depressive disorder (MDD) is a common mental
health disorder affecting more than 264 million people
worldwide [1]. In high-income countries, the 12-month
prevalence of MDD is 5.1% [2]. Despite available thera-
pies, 20-30% of MDD patients do not adequately respond
to treatment and can be considered treatment resistant
[3-6]. European Medicines Agency (EMA) guidelines
define treatment-resistant depression (TRD) when a
patient treated with at least two different antidepressant
agents (of the same or a different class) prescribed in ade-
quate dosages for an adequate duration and with adequate
affirmation of treatment adherence shows lack of clinically
meaningful improvement [7].

During the study period there was no pharmaceuti-
cal treatment approved by the EMA for TRD and hence
TRD patients were mainly treated with pharmacotherapy
indicated for MDD. In the US, Symbyax (olanzapine and
fluoxetine hydrochloride) is indicated for TRD and only
recently the US Food and Drug Administration (FDA) and
the EMA approved Spravato (esketamine), a new thera-
peutic option in TRD. Observational studies in depressed
patients report lower remission rates and higher relapse
rates for each additional treatment step [8]. TRD patients
experience a high burden of disease, with only 20% prob-
ability of achieving remission and substantially lower
quality-of-life scores than patients responding to treat-
ment [9, 10]. Compared with MDD, TRD is associated
with seven times higher risk of suicide [11] and two times
higher occurrence of comorbidities [12].

Characterized by a longer duration and a more severe
course, TRD is associated with a higher number of emer-
gency room (ER) visits and hospitalizations, and higher
rates of disability and absenteeism, resulting in around
two-fold higher direct and indirect costs compared with
MDD [10, 13, 14]. In Belgium, depression is associated
with an average yearly direct cost of €6549 [15] and is the
main cause of long-term work disability, resulting in high
indirect costs [16].

Data on the direct and indirect costs according to
TRD-related health states in real-world clinical practice
can further characterize the economic impact of TRD.
In addition, data on the management of TRD in Belgium
are limited. Therefore, the objective of this study was to
assess real-world treatment patterns, outcomes, and health
care resource utilization in the management of adult TRD
patients treated by psychiatrists in Belgium. This study is
the first to assess the associated direct and indirect costs,
according to four predefined health states (major depres-
sive episode, response, remission, and recovery), in real-
world clinical practice.
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2 Methods
2.1 Study Design

An observational retrospective patient chart review was
performed in which the treating psychiatrists selected eli-
gible TRD patients by reviewing retrospectively the medi-
cal records in the index window of June 1, 2014—April 1,
2017. Taking into account clinical and health-economic
expert advice and feasibility assessment, the target sample
size was set at 100—150 patients in 6-10 sites representative
of the three different treatment settings in Belgium: private
practice, general hospital, and psychiatric hospital, to allow
the collection of a substantial and representative dataset.

Patients aged > 18 years were eligible upon initial diag-
nosis of MDD according to DSM-5, and subsequently ful-
filling the TRD definition: MDD not responding to two dif-
ferent treatments with antidepressants (ADs) in the current
moderate to severe depressive episode. One AD treatment
corresponds to either AD monotherapy, with or without aug-
mentation or AD combination therapy. Patients were eligible
if the fulfillment of the TRD definition (not responding to
two different treatments with ADs) occurred in the index
window and if a follow-up period of at least 2 years was
available. The observation period started when the third
treatment line was initiated, following non-response to two
prior treatments with antidepressants in the baseline period.
Patients who refused participation and patients with insuf-
ficient data on resource use (lost to follow-up, unless the
patient died) were excluded. Patients were treated according
to routine clinical practice.

2.2 Data Collection

All living patients consented for participation and data
were obtained from the patients’ medical records. An elec-
tronic case record form (eCRF) per patient was completed
by the physician. Patient confidentiality was ensured by the
autogeneration of a unique patient identification number by
the eCRF platform, which anonymized the data used in the
analysis. At the start of the observation period, the following
characteristics were collected: year of birth; gender; onset of
baseline major depressive episode (MDE); pharmacological
treatments and non-pharmacological therapies in the current
episode; concomitant conditions; employment status.
During the observation period, patient health state and
resource use were followed up and analyzed in monthly
periods. Four health states were defined: MDE, response,
remission, and recovery. MDE was the baseline health state
at the start of the observation period and upon relapse (fol-
lowing response or remission) or recurrence (following
recovery). Due to the retrospective nature of the study and
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the real-world setting, response, remission, and recovery
were defined descriptively. Response was defined as a clear
and clinically meaningful reduction in symptoms, along
with some improvement in role functioning, but distress or
impairment from the illness persisted; objectified by a Clini-
cal Global Impression (CGI)-Improvement rating of 2 (much
improved). Remission referred to normal or only minimal
symptoms, objectified by overall CGI-Severity rating of 1
(normal). Recovery was defined as an uninterrupted remis-
sion for 6 months [17, 18].

The following resource use data was collected during
the observation period per health state: number of visits to
health care professional; number of psychotherapy sessions;
number of ER visits; non-pharmacological therapy (type,
number of sessions); and number of diagnostic tests per-
formed. For AD therapy, the drug name, dose, start date, end
date, and frequency were collected; for other drug therapies,
drug name, start, and duration were collected. For (day) hos-
pital stays, the type of setting, admission and discharge date,
and reason for hospitalization were collected. Sick leave
days and changes in employment status were also obtained
from the medical records.

Data management and analysis was centralized. In case
of questions with regard to interpreting records in medical
charts or coding the data, data validation was discussed and
resolved.

2.3 Data Analysis

Formal hypothesis testing was not performed and therefore
sample size calculations were not undertaken.

Descriptive analyses of the demographic and clinical
characteristics of patients were carried out. The study did
not have the objective to assess the effect of (different types
of) exposure on outcome (TRD-related health state), and
controlling for confounding was thereby not applicable. The
average time to reach response to treatment was calculated
by means of the Kaplan Meier technique, using XLSTAT
software. The program used Greenwood’s method to esti-
mate the variance of the Kaplan-Meier curves [19].

A subgroup analysis according to the treatment setting
was conducted. For the subgroup analysis on the treat-
ment and resource utilization of patients in the third line of
treatment, treatment change to fourth line of treatment was
defined as a switch in AD, addition of AD, or augmentation
with mood stabilizer (MS), anti-psychotic (AP), or lithium.
Reduction in therapy was not considered as a change.

Medical resources used were multiplied by the cost
obtained from official INAMI listings in 2019 to calculate
the cost from a national health insurance and patient per-
spective [20]. Since costs do not usually follow a normal
distribution, a robust confidence interval of the mean was
calculated by bootstrapping. Indirect absenteeism costs were

based on the average number of calendar days ‘not working’
per month for patients in the active population, meaning
patients on short-term sick leave, on long-term sick leave
(indicated as disability), working part-time, working full-
time, or self-employed at baseline. Calendar days correspond
to an average number of working hours lost per month taking
into account on average 61.8% of calendar days are working
days, with an average of 7.6 working hours per full-time
working day and adjusting for the weighted percentage of
working time in active TRD patients of 85.3%, based on
64% full-time workers and 36% part-time (with, on average,
59.3% work time). Health state-specific indirect costs were
calculated by applying the hourly labor cost in Belgium in
2018 of €39.70 per working hour lost [21], for the active
population (81.51%).

3 Results
3.1 Baseline Characteristics

In total, 125 patients were included in the study, from four
sites in the Walloon region and five in Flanders. Seventy-five
patients (60.0%) were women. The average age at the start
of the observation period was 48.4 years (standard deviation
[SD] 13.8). For 36 (28.8%) patients, the treatment setting
was a private practice, for 58 (46.4%) a general hospital, and
for 31 (24.8%) a psychiatric hospital. Three patients died
(2.4%), of whom one death was related to MDE (suicide).
In 67.0% of patients, concomitant conditions were recorded.
Alcoholism (20.0%), sleep disorder (12.8%), anxiety disor-
der (12.0%), stress (10.4%), hypertension (8.8%), and dia-
betes mellitus (8.8%) were the most common concomitant
conditions.

At the start of the observation period, 81.5% of the 119
patients with reported employment status were active, with
23.5% working and 58.0% on sick leave/disability. The
remaining 18.5% were retired, homemakers, students, or not
seeking employment. Of those employed, 64.0% were work-
ing full time and 36.0% part time with, on average, 59.3%
work time. More details on the baseline characteristics can
be found in Table 1.

3.2 Pharmacological Treatment in Major Depressive
Disorder (MDD)

First-line treatment for baseline MDE, prior to the obser-
vation period, was AD monotherapy in 54.4% of patients
and monotherapy + augmentation in 27.2% of patients.
Selective serotonin reuptake inhibitors (SSRIs) were
the most prescribed drug class in monotherapy (57.4%)
and APs were the most prescribed augmentation drugs
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Table 1 Baseline characteristics of patients included in the study
(N =125)

Characteristic
Age, mean (SD) 48.4 (13.8)
Females, n (%) 75 (60.0)
Geographical location of site, n (%)
Walloon region 4 (44)
Flanders 5 (56)
Treatment setting, n (%)
Private practice 36 (28.8)
General hospital 58 (46.4)
Psychiatric hospital 31(24.8)
Concomitant conditions, 7 (%)*
Alcoholism 25 (20.0)
Sleep disorder 16 (12.8)
Anxiety disorder 15 (12.0)
Stress 13 (10.4)
Hypertension 11 (8.8)
Diabetes mellitus 11 (8.8)
Drug addiction/substance abuse 8(6.4)
Psychotic disorder 8(6.4)
Personality disorder 7 (5.6)
Obesity 7 (5.6)
Employment status, n (% of N = 119)
Active—working 28 (23.5)
Active—on sick leave/disability 69 (58.0)
Not active? 22 (18.5)
Job regimen, n (% of N = 97 patients with employment)
Full time 62 (64.0)
Part time 35 (36.0)

4Concomitant conditions reported in < 5% of the patients: emotional
disorder, eating disorder(s), chronic fatigue syndrome, borderline,
Parkinsonism, pervasive developmental disorder, chronic pulmonary
disease, rheumatological disease, congestive heart failure, hernia,
hypercholesterolemy, renal disease, any malignancy including leuke-
mia and lymphoma, metastatic solid tumor, disruptive behavioral dis-
order, hyperthyroidism, schizophrenia, chronic pain, subdural bleed,
lupus, gastric bypass, inflammation shoulder, tremor, Sjogren syn-
drome, amnesia, burns, neuropathy, autism, asthma

PRetired, homemaker, student, or not seeking employment

(76.5%). Second-line treatment for the baseline MDE was
monotherapy with or without augmentation in 60.0% of
patients, with SSRI as the most prescribed drug class.
Prior to the start of the observation period, 7.2% of
patients received electroconvulsive therapy and 79.2% of
patients received psychotherapy (Table 2). Upon initial
MDD diagnosis, patients were on average treated for 19.0
months during the first two AD treatments prior to meeting
the TRD definition (start of the observation period), with
a minimum of 2.1 months confirming adequate duration
of treatment.
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3.3 Pharmacological Treatment
in Treatment-Resistant Depression (TRD)

The most commonly administered pharmacotherapy to
TRD patients in the MDE health state were SSRIs (89.7%
of patients), serotonin-norepinephrine reuptake inhibitors
(SNRIs, 63.2%), tricyclic antidepressants (TCAs, 32.8%),
and other ADs (32.0%). The majority of patients received
augmentation therapy at least once during the observation
period, mainly with AP (60.8% of patients), MS (21.6%)
or lithium (4.8%). Also, benzodiazepines (41.6%), hypnot-
ics (10.4%), B-blockers (10.4%), and thyroxine (6.4%) were
prescribed. Electroconvulsive therapy was performed in five
patients in the MDE health state (4.0%), with an average of
6.8 sessions (SD: 4.8).

As third-line treatment (first line in TRD), 34.4% of
patients were on AD monotherapy, mainly with an SSRI
or SNRI. In 27.2% of patients, augmentation therapy was
used, mainly with AP; 14.4% of patients were treated with a
combination of ADs and 20.0% with a combination of AD
and augmentation therapy (Table 2). Following initiation of
third-line therapy, 29.6% of patients persisted on their ADs
throughout the study period, and 70.4% (n = 88) underwent
at least one treatment change. In fourth line (second line
in TRD), patients were mainly treated with monotherapy
with augmentation (21.6%) and combination therapy with or
without augmentation (both 37.5%). The average duration of
the observation period was 2 years and 10 months.

3.4 Outcomes

Over the total observation period, patients were on average
1 year and 7.3 months in the MDE health state (initial MDE
+ MDE upon relapse/recurrence). The average time in MDE
was shorter in patients seen by a psychiatrist in a private
practice (11.2 months) than for patients seeing a psychiatrist
linked to a general hospital (1 year and 8.8 months) or psy-
chiatric hospital (2 years and 2.1 months) (Table 3).

At the start of the observation period, the average base-
line MDE duration was 1 year and 2.8 months (SD: 14.5
months). An average of 3.6 health states (SD: 2.4) were
recorded per patient, with the number of patients and the
average (SD) duration per health state shown in Table 3.
Twenty-four percent of patients did not respond to currently
available therapies and remained in the MDE health state.
Ninety-five patients (76.0%) showed improvement during
the observation period: 95 patients reached response (n = 80,
64.0%) and/or remission (n = 55, 44.0%), among whom 35
patients (28.0%) reached recovery. Of the 95 patients who
reached response and/or remission, 61.1% relapsed during
the observation period, with a subsequent average MDE
health state duration of 8.9 months. Of the 35 patients that
reached recovery, 31.4% experienced a recurrence during the
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Table 2 Pha..rmacological MDD TRD
treatment prior to the
observation period (MDD, first First-line AD  Second-line AD Third-line AD Fourth-line
and second line) and during the (n=125),% (n=125),% (n=125),% AD (n=288),
observation period (TRD, third %
and fourth line)
Monotherapy 54.4 35.2 34.4 2.3
SSRIs 57.4 50.0 442 50.0
SNRIs 17.6 29.5 41.9 0.0
TCAs 4.4 159 9.3 50.0
Other AD 20.6 4.5 4.7 0.0
Monotherapy + augmentation 27.2 24.8 27.2 21.6
Monotherapy + AP 76.5 67.7 61.8 78.9
Monotherapy + MS 2.9 9.7 14.7 53
Monotherapy + LI 8.8 0.0 0.0 0.0
Monotherapy + AP + MS 2.9 9.7 20.6 15.8
Monotherapy + AP + LI 5.9 9.7 29 0.0
Monotherapy + AP + MS + LI 2.9 32 0.0 0.0
Combination therapy 7.2 24.0 14.4 37.5
Combination therapy + augmentation  11.2 16.0 20.0 375
Monotherapy AP 0.0 0.0 1.6 1.1
Other 0.0 0.0 2.4 0.0

Details on drugs per drug category can be found in Supplementary Table 1 (see electronic supplementary
material)

AD antidepressants, AP antipsychotics, LI lithium, MDD major depressive disorder, MS mood stabilizer,
SNRIs serotonin-norepinephrine reuptake inhibitors, SSRIs selective serotonin reuptake inhibitors, TCAs
tricyclic antidepressants, TRD treatment-resistant depression

Table 3 Number of patients and duration per health state during observation period

Health states during observation period Number of patients (%) Average (SD) cumula- Median IQR Min Max
tive duration in monthly
periods
MBDE (initial health state + relapse/recurrence) 125 (100.0%) 19.3 (13.5) 18.7 21.6 0.3 60.0
MDE in patients in private practice 36 (28.8%) 11.2 (12.3) 6.4 13.2 04 378
MBDE in patients in general hospital 58 (46.4%) 20.8 (12.3) 20.1 148 0.3 60.0
MDE in patients in psychiatric hospital 31 (24.8%) 26.1 (12.4) 24.8 23.0 6.1 492
MBDE (initial period alone) 125 (100.0%) 14.8 (14.5) 9.9 199 0.1 60.0
MBDE (initial period alone in patients with relapse/recurrence) 65 (52.0%) 7.2 (6.1) 4.7 11.0 0.1 235
Response 80 (64.0%) 11.9 (8.4) 9.7 114 0.7 40.6
Remission 55 (44.0%) 7.7 (5.6) 6.0 22 1.0 303
Recovery 35 (28.0%) 12.7 (5.0) 13.6 82 2.7 216
Relapse and/or recurrence (% of patients with response/ 65 (68.4%) 8.8(7.2) 7.1 75 02 288
remission, N = 95)
Relapse only (% of patients with response/remission, N = 95) 58 (61.1%) 8.9(7.1) 7.1 75 0.2 288
Recurrence only (% of patients with recovery, N = 35) 11 (31.4%) 5.3(6.9) 2.1 32 1.0 24.1

IQR interquartile range, MDE major depressive episode, SD standard deviation

observation period, with a subsequent average MDE health For responders, the mean (median) time to response was
state duration of 5.3 months. In Supplemental Fig. 1, the 7.9 months (5.1 months), including patients in the remis-
sequence of the reported health states is depicted (see Elec-  sion health state who also met the response criterium. The
tronic Supplementary Material [ESM]). mean time to remission was 11.5 months (8.3 months) and
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mean time to the first relapse following reaching response
was 10.8 months (8.0 months).

3.5 Medical Resource Utilization

During the observation period, 39 patients (31.2%) were
hospitalized with 112 hospitalizations, corresponding to an
average of 2.9 (SD: 2.2) hospitalizations per hospitalized
patient, all occurring in the MDE health state. The average
length of stay was 32 days in a general hospital and 68 days
in a psychiatric hospital. The most frequently reported rea-
sons for hospitalization were inability to function (50.9%)

Fig. 1 Average direct cost per
TRD patient: per year (a) and
per month by health state (b).
MDE major depressive episode, 100%
TRD treatment-resistant depres-
sion. Details on the average

direct cost per patient per month

. 80%
can be found in Supplementary
Table 3 (ESM)
60%
40%
20%
0%
® Drugs

and suicidal ideation or attempt (23.4%). Furthermore, in
the MDE health state, 9.6% of patients visited the day hos-
pital with on average 30.6 day hospitalizations, and 16.8% of
patients required an ER visit not followed by hospitalization.

The average (SD) yearly number of psychiatrist visits
(including psychotherapy) per patient was 12.7 (30.5) in
the MDE health state, 11.2 (11.4) in response, and 11.9
(10.4) in remission and recovery. In the MDE health state,
lab tests, ECGs and EEGs were performed in 20.0%, 24.8%,
and 27.2% of patients, respectively (Supplementary Table 2,
see ESM).

a Average TRD patient cost per year

Tests m Visits m Non-pharm treatments m Hospitalisation

b Average monthly cost per patient per health state

€1600

€1400 1214

€1200

€1000
€800
€600
€400
€200

€-
MDE

M Hospitalisation ® Non-pharmaceutical treatments m Visits

158
129 94
— —
N _ —
Response Remission Recovery

Tests W Drugs

Abbreviations: MDE = major depressive episode; TRD = treatment-resistant depression
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3.6 Absenteeism

At the end of the observation period, 25.8% of patients were
working, 49.2% were on sick leave/disability, and 25.0%
were not working (retired, homemaker, student, or not seek-
ing employment). The average (SD) number of calendar days
‘not working’ per month was 22.2 (13.1) in the MDE health
state, 18.2 (14.3) in response, 14.9 (14.4) in remission, and
14.8 (15.1) in recovery. The working hours lost per month
were calculated by consecutively converting calendar days
to working days (multiplying by 61.77%), accounting for 7.6
working hours per day and adjusting to the TRD population
by multiplication with the average working time in the active
TRD population of 85.34%. Thereby, the reported absentee-
ism corresponds to an average number of working hours lost
per month per health state of, respectively, 89 in MDE, 73 in
response, 60 in remission, and 59 in recovery.

3.7 Costs

Direct costs for (day) hospitalization, visits, tests, and phar-
macological and non-pharmacological treatments amounted
to an average yearly cost of €9012 per TRD patient
(0.025-0.975 percentile: 518-61,280). The average monthly
direct cost per health state was €1214.32 in the MDE health
state, €157.65 in response, €129.23 in remission, and €93.93
in recovery (Fig. 1). Hospitalization is an important driver in
the total direct cost for TRD, with an average reported length
of stay of 31.9 days in a general hospital and 68.0 days in a
psychiatric hospital.

Fig.2 Monthly direct and indi-
rect costs per health state. MDE
major depressive episode

4,500
4,000
3,500
3,000
2,500
2,000
1,500

Cost per month (€)

1,000
500

Subpopulation analysis showed numerically higher
monthly MDE costs for relapse compared with base-
line MDE (n = 65, €1223 vs €841), and for the fourth or
higher treatment line compared with the third treatment
line (n = 88, €1833 vs €954), although not statistically
significant.

Indirect costs due to absenteeism were based on the aver-
age number of working hours lost per month and a labor cost
of €39.70 per working hour lost, applied to 81.5% of the
active TRD patients. This corresponds to a monthly indirect
cost of €2878.05 in MDE, €2359.48 in response, €1931.66
in remission, and €1918.70 in recovery. In the MDE health
state, 70% of the total cost is indirect (€2878 vs €1214
monthly cost, Fig. 2).

4 Discussion

This study provides the first report of real-world treatment
patterns, outcomes, and resource utilization of TRD patients
in specialized care in Belgium and the associated direct and
indirect economic burden according to TRD-related health
states. The patients in the study were included from different
geographical regions and all different health care settings
across Belgium, and the resulting baseline demographic
characteristics align with other TRD studies; thereby, this
study can be considered representative for the Belgian TRD
patient population. The comorbidities at baseline were rela-
tively high, which is in line with reported increased comor-
bidity levels in TRD compared with MDD [12].

B Direct
Indirect
| | | —
Response Remission Recovery

Health state

Abbreviation: MDE = major depressive episode
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As third-line treatment (first-line TRD), monotherapy
and augmentation therapy were most commonly prescribed.
Among patients who switched treatment, combination and/
or augmentation therapies further increased in fourth-line
treatment, in line with clinical guidelines [22-24]. Twenty-
four percent of patients did not reach response to any therapy
during the study period and remained in the MDE health
state, confirming the reported unmet need for a subgroup of
MDD patients who do not adequately respond to available
therapies [7, 23, 25].

Of the patients that did respond to therapy during the
study period, 61.1% relapsed, in line with observational
studies [8]. Only 28.0% of patients reached recovery, of
whom nearly one third had a recurrence during the obser-
vation period. As a result, 80.8% of patients did not reach
or maintain recovery at the end of the observation period.
In addition, the number of recurrences might be underesti-
mated, as the follow-up time was censored.

Based on the collected resource utilization, the average
direct cost per year was quantified as €9012 per patient,
which is 1.5-fold higher than the average direct cost of an
MDD patient [15]. This is in line with international studies
reporting a 2-fold increase in costs for TRD compared with
MDD [10, 13, 14]. The direct cost of TRD is mainly driven
by hospitalization, observed for one third of the patients, for
which the reported average length of stay is consistent with
mental health reports [26].

Furthermore, the direct cost was strongly health-state
dependent and hence related to treatment efficacy, with a
monthly cost of €1214 for TRD patients who do not respond
to treatment. These results are comparable to findings from
a retrospective cohort study conducted in the UK [27] and
international reports on quality of life and costs in function
of disease severity and treatment efficacy [9, 10, 28].

More than half of the patients were on sick leave or dis-
ability at baseline, of whom <10% were able to restart work-
ing during the study period. This is aligned with interna-
tional publications, reporting a substantially higher impact
on professional functioning in TRD compared with MDD
patients [9, 10, 13]. The indirect costs due to absenteeism
correlate to 70% of the total MDE cost, comparable with the
overall observed share of indirect costs in mental health of
68% as reported by the OECD [29].

The methodological limitations of the study are inher-
ent to its observational nature and design. The method used
is dependent on the quality of the record keeping. Given
the patient numbers, the study was mainly descriptive and
not sufficiently powered to conduct statistical comparison
between groups. The exact number of excluded patients was
not traced; as the main exclusion criterion was not fulfilling
the TRD criterium and exclusion due to refusing participa-
tion or insufficient data was rather exceptional, the impact on
the generalizability is considered limited. Treatment patterns
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were identified based on patients’ medical records, which
does not allow adherence and treatment duration follow-up
and might underestimate the number of non-pharmacolog-
ical therapy visits. The retrospective design did not allow
us to adequately evaluate treatment response. The direct
costs quantified in this study were based on psychiatrists’
medical records, which might underestimate actual resource
utilization and costs of non-mental health care, such as con-
current comorbidities and complications, which have been
reported to account for up to 66—71% of the direct costs [30].
In addition, in the indirect cost calculation, only absentee-
ism was taken into account, while presenteeism and car-
egiver burden also have a substantial societal impact. Further
research is warranted to investigate long-term management
and outcomes.

5 Conclusion

This Belgian retrospective cohort study substantiates the
remaining unmet need in current clinical practice in TRD
and the associated economic burden, mainly in the MDE
health state and driven by hospitalization and absenteeism.
The results of the study underscore the need for effective
treatment options for TRD patients, as medical resource
utilization for patients who achieved treatment benefit
(response, remission, and recovery) was strongly reduced.
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