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ORIGINAL ARTICLE

A retrospective chart review study to quantify the monthly medical resource
use and costs of treating patients with treatment resistant depression in the
United Kingdom

Tom Deneea, Timothy Minga, John Wallerb, Tom Baileyb, Olivera Rajkovic-Hooleyb, Chloe Middleton-Dalbyb,
Hoa H. Lec, Qiaoyi Zhangc, Paul McCroned and David Taylore

aMarket Access and Reimbursement, Janssen-Cilag Ltd, High Wycombe, UK; bAdelphi Real World, Bollington, UK; cReal World Evidence,
Janssen Scientific Affairs LLC, Titusville, NJ, USA; dUniversity of Greenwich, London, UK; eTavistock & Portman NHS Foundation Trust,
London, UK

ABSTRACT
Introduction: Major depressive disorder (MDD) is a globally prevalent chronic psychiatric illness with
a significant disease impact. As many as 30% of patients with MDD do not adequately respond to two
therapies and are considered to be treatment resistant. This study aimed to quantify healthcare costs
associated with treatment resistant depression (TRD) in the UK.
Methods: A retrospective chart review of patients with TRD was conducted in primary and secondary
care settings over a 2 year period. Data abstracted from medical records of patients included demo-
graphics, clinical characteristics and healthcare resource utilization (HCRU; number of consultations,
use of Crisis Resolution and Home Treatment Teams [CRHTTs], non-drug and drug interventions, and
hospitalizations). HCRU per patient per month (28days) was calculated for three health states: major
depressive episode (MDE), remission and recovery. Unit costs were from the British National Formulary
(BNF) and the Personal Social Services Research Unit (PSSRU).
Results: A total of 295 patients with TRD were recruited between January 2016 and May 2018. The
mean age of the total sample was 43.3 years; 60.3% were female. Costs per patient, per 28 days, were
highest in the MDE state, with the average cost (£992) mainly driven by consultations, non-drug treat-
ment, hospitalizations and CRHTT, with a considerable fall in costs as patients moved into remission
and subsequent recovery.
Conclusion: The results suggest that antidepressant treatments for TRD that are more effective in
reducing the time spent in an MDE health state, and helping patients achieve remission and recovery,
are essential for reducing the overall HCRU and costs in patients with TRD.

COST OF TRD IN THE UK
STRENGTHS AND LIMITATIONS OF THIS STUDY

� This observational study of TRD is the first to assess the HCRU impact associated with different
predefined health states.

� Using retrospective data from both primary and secondary care physicians from regions across the
UK ensures a representative real-world patient population.

� One limitation is that the selection of patients is based on criteria that define TRD that rely on
physician judgement.

� Although the study captures direct HCRU costs, the indirect costs of lost productivity and care are
not included in the overall burden.

� This study has defined the current clinical management of patients with TRD in the UK and
provides an estimate of the associated HCRU and associated costs.
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Introduction

Major depressive disorder (MDD) is a highly prevalent relapsing
and remitting psychiatric disorder characterized by recurrent
depressive episodes. It is expected to be the second leading
contributor to the global disease burden by 20201. The preva-
lence of MDD in people in England aged 16 years and older
was estimated to be 3.3% in 20142 with a female:male ratio of
approximately 2:13. Current treatment guidelines in the UK

recommend that patients with mild to moderate depression
should first be offered low-intensity psychosocial interventions
such as cognitive behavioural therapy or a physical activity
programme4,5. For patients with moderate or severe depres-
sion, depressive symptoms that have been present for at least
2 years, or mild depression that does not respond to other
interventions, a combination of high intensity psychological
intervention or antidepressant medication is recommended4,5.
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Where pharmacological intervention is required, the
guidelines recommend that selective serotonin reuptake
inhibitors (SSRIs) be prescribed first-line for an episode of
MDD4,5. In cases where there is a lack of efficacy (or patients
experience intolerable side effects), switching to another
antidepressant (an alternative SSRI, or a serotonin noradren-
aline reuptake inhibitor [SNRI]) is recommended.

There is also evidence that some augmentation strategies
(e.g. brexipiprazole, lithium) would be beneficial for individuals
with TRD6,7. However, although a network meta-analysis of
522 double-blind, placebo-controlled and head-to-head trials
involving 21 antidepressants found all active drugs to be more
efficacious than placebo in treating adults with MDD, there
were only small, nonsignificant differences between them in
head-to-head trials8. A similar comprehensive meta-analysis of
234 studies to assess the comparative safety and efficacy of
second-generation antidepressants in MDD had also previ-
ously reported no clinically relevant differences in efficacy or
effectiveness between the active treatments9.

While the precise definition of treatment resistant depres-
sion (TRD) is inconsistent in the literature, patients have been
classified as having TRD when “consecutive treatments with at
least two different antidepressants, used for a sufficient length
of time (4–8weeks), at an adequate dose, and with adequate
affirmation of treatment adherence, fail to induce a clinically
meaningful improvement in the disease symptoms”10,11. The
STAR�D study reported that patients with MDD who experi-
enced multiple treatment steps had poorer outcomes in terms
of lower remission rates and higher relapse rates, confirming
the benefit of early, effective treatment intervention12.

The impact of TRD is substantial, and the highest costs
are reported to be for inpatient care, outpatient visits, day
hospital attendances and GP visits. The mean societal cost to
the NHS has been estimated at £22,124 per year for patients
with TRD13. Informal care from family/friends and lost
employment was responsible for a higher proportion of the
costs than health and social care and accounted for 26% and
54%, respectively, of the total annual cost13. On the assump-
tion that 12% of patients with MDD have TRD, the overall
cost of TRD in the UK was estimated to be in the region of
£3.9 billion13. With the literature suggesting that around
10–30% of patients with MDD develop TRD14, it is clear that
this condition represents a considerable impact on patients,
the National Health Service (NHS) and society as a whole.

Compared with those patients with MDD who respond to
treatment, patients with TRD contribute a disproportionately
high impact, including a higher number of depressive episodes,
more frequent relapses or recurrence of their depression,
increased suicidality, a higher risk of comorbidities, and a
decrease in daily functioning and health-related quality of
life12,15–18. Accordingly, the treatment of patients with TRD is
associated with an increase in healthcare resource utilization
(HCRU) and economic cost, due to a higher number of visits to
both primary and secondary care practitioners, a higher rate of
hospitalizations, and more psychiatric prescriptions including
anxiolytics, hypnotics and antipsychotics17,19,20.

Despite a recent systematic literature review highlighting the
association between treatment resistance within a major

depressive episode (MDE), and reduced patient quality of life and
health status, methodological and population differences limit
the ability to meaningfully compare or synthesize results across
the studies21. The direct costs associated with different TRD-
related health states have rarely been quantified from the per-
spective of a single healthcare system. Although the overall cost
of TRD for patients in the UK has been estimated previously, it is
unclear how associated costs differ due to the varying responses
to specific antidepressants, or health states of patients
with TRD13.

Objectives

This study aimed to demonstrate the economic impact in
patients with TRD from a single healthcare system perspec-
tive (UK NHS) in a real-world setting, and to explore the lev-
els of HCRU and associated direct costs in different health
states (i.e. MDE, remission and recovery), in order to identify
where a higher need for intervention may be required.

Methods

Study design

This was a retrospective chart review of patients with TRD to
assess the HCRU associated with the management of these
patients in both primary and secondary care settings. Patient
data were abstracted by both general practitioners (GPs) and
psychiatrists across all regions of the UK to ensure that the
whole healthcare system landscape for TRD was obtained. In
order to ensure that both physicians and patients remained
anonymous throughout the study, physicians were recruited
through a customized recruitment approach, utilizing a net-
work of recruiters and managed by a third party agency.

Patient selection and data collection

The medical charts of adult patients classified as TRD by their
treating physicians in the index window 1 January 2016–31 May
2016 were reviewed retrospectively. Data were recorded for a
period of 2 years up until 31 May 2018. Each physician selected
medical records of patients with TRD defined by an MDE. Data
were abstracted into electronic case report forms (eCRFs).
Eligible patients had to be initially diagnosed with MDD accord-
ing to Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV), and thereafter fulfil a diagnosis of TRD, defined as
“Major Depressive Disorder in adults who have not responded
to at least two separate regimens of different antidepressants of
adequate dose and duration to treat the current depressive epi-
sode”. Adequate dose was considered the maximal dose recom-
mended by the British National Formulary22, while an
appropriate duration was a minimum of 4 weeks23.

The MDE resulting in the classification of TRD was defined
as the “index MDE”. In order to provide a sufficiently large sam-
ple, and to ensure that the patient sample was not overly rep-
resented by a single respondent, each psychiatrist or GP was
asked to identify up to ten eligible patients with TRD. Data
assessed in this study included patient demographics, health
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state and outcomes over the 2 year follow up period since ini-
tiation of index antidepressant (i.e. the third or later anti-
depressant prescribed following failure of at least two
consecutive antidepressants for treating the same MDE).

Definition of health states

During an initial feasibility assessment to define outcomes
within real-world clinical practice with practicing GPs and psy-
chiatrists in the UK, it was recognized that “response” is not
consistently assessed because most physicians do not use any
depression scales, and the evaluation of depression severity is
frequently based upon an informal assessment. As a result,
since the magnitude of improvement deemed sufficient for
response would be inconsistent or missing if response was not
perceived by physicians as clinically relevant compared to
remission, response was not included as an outcome in this
study. Physicians were asked to provide dates for health state
changes using pre-specified definitions (Table 1). This allowed
healthcare resources to be assigned to specific health states.

Healthcare resource utilization data collection

The following healthcare resource utilization (HCRU) data were
extracted for each patient with health states assigned to each
resource by the treating physician: number of primary and sec-
ondary care consultations; use of Crisis Resolution and Home
Treatment Teams (CRHTTs); number of admissions through the
emergency department (ED); hospitalizations (general admis-
sions and psychiatric, length of stay); antidepressant treatment
including dosing, duration, line of therapy; other psychiatric
medications (anxiolytics, hypnotics and antipsychotics); non-
drug treatments (e.g. electroconvulsive therapy [ECT], transcra-
nial magnetic stimulation [TMS], psychotherapy).

Data analysis

Data from eligible patient medical records were captured on an
eCRF system to avoid data transfer errors. Data analyses were
conducted using STATA statistical software version 15.0.
Descriptive statistics were performed on qualitative data to sum-
marize all outcome variables including basic demographics,
comorbidities and treatments. Categorical variables were sum-
marized as the number and proportion of the total study popu-
lation and by subgroups where appropriate. Continuous
variables were reported as mean and standard deviation24. No
formal hypothesis testing was performed.

As it was not expected that physicians had comprehensive
knowledge of all healthcare resources used by a patient, and
data may be missing from the medical record, the eCRF had
an option of “don’t know” for resources, potentially resulting
in missing data. For the resource use totals, in order to pre-
serve the sample sizes where possible, patients with missing
data were included. Should patients with any missing data on
any question have been removed, the base sizes would have
fallen substantially, and the data may not have been represen-
tative of all patients with TRD. Accordingly, if a patient had any
reported use of resources within a total, the total was calcu-
lated to include patients with some missing data, with missing
HCRU data items set to zero. It is acknowledged that, whilst
the proportion of missing data was low, the reported averages
might be an underestimate of actual resource utilization.

Calculating resource costs per month (28 days)

For primary and secondary care consultations, hospitaliza-
tions and visit-based therapies, a price per visit was applied.
The individual resource use per patient was multiplied by its
cost and the daily costs used to calculate a cost per patient
per 28 day month (PPPM) for each resource used. For each
instance of resource use per patient, the health state was
determined (as per data abstracted in the eCRF) and collect-
ive costs applied from all patients in that health state. This
resulted in an overall cost for each of the following health
state groups: MDE, remission and recovery. Each group
includes data collected for patients who were in health
states multiple times during the follow-up period.

Unit costs

All resources collected in the eCRF were assigned a unit cost
derived from either the British National Formulary (BNF) or
the Personal Social Service Research Unit (PSSRU). The costs
applied to each resource are displayed in the Appendix. The
cost of all pharmacological treatments prescribed was calcu-
lated on a daily basis. Where available, the BNF drug tariff
cost was used22. Where these costs were not publicly avail-
able, the NHS reference cost was applied. The average cost
was calculated on a monthly basis to account for the varying
follow-up periods and resulted in an overall costs per health
state per resource. Within each individual HCRU analysis, the
resource is reported for all patients with data for that specific
resource. As such, sample sizes differ between health states
and resources, and the total HCRU cost for patients can

Table 1. Definition of health states.

Health state Definition

MDE Patients with TRD who experience moderate to severe symptoms of major depressive disorder and failed to respond to at least two
different AD treatments of adequate dosage and duration in the current MDE. Adequate dose is considered the maximal dose accepted
by the BNF, while an appropriate duration is a minimum of 4 weeks. This also includes relapse, a return of depressive symptoms
following the onset of remission but before fulfilling the criteria for recovery.

Remission A period during which the patient is either symptom free or has only minimal symptoms for a significant period occurring no more than
6months. The period of remission may end with either relapse or recovery.

Recovery An extended asymptomatic phase, achieved after a patient remains in relapse-free remission beyond 6 months (corresponding to the end
of the current depressive episode) so that continued well-being may be expected (with or without continuing treatment).

Abbreviations. MDE, Major depressive episode; TRD, Treatment resistant depression; AD, Antidepressant drug; BNF, British National Formulary.
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therefore not be derived by totalling the cost of individ-
ual resources.

Results

Study population

A total of 30 psychiatrists and nine GPs were recruited, each
to provide data on up to ten patients with TRD, resulting in
a final sample of 295 patients with TRD. On average, physi-
cians estimated that 37% of all patients with MDD that they
treated typically failed at least two different antidepressant
therapies and could be categorized as treatment resistant.
Within the 295 patients in this study, there were 350
recorded counts of MDE, 227 counts of remission and 144
counts of recovery (Figure 1).

Overall, the mean (±SD) age of the patient sample was
43.3 ± 13.6 years with a mean BMI of 25.7 ± 4.3; 60.3% were
female (Table 2). Demographics and lifestyle characteristics of
the eligible patients are shown by specific health state in Table
2. The average duration of follow up was 802 days; five of the
295 patients died during the follow up period, while 3% of
patients entered a recurrent MDE. Common comorbid condi-
tions at study entry included anxiety disorder (36.3%), stress
(27.8%), alcoholism (18.0%) and sleep disorder (16.3%). There
was little variation in demographics across the health states,
although baseline comorbidities were more prevalent in
patients who then progressed to second remission.

The mean (±SD) time from a diagnosis of MDD to enrol-
ment (index date) was 62.1 ± 89.2months, and just over half
(51.3%) had experienced an MDE prior to enrolment. Patients
who ultimately reached the recovery phase had the shortest
gap between MDD diagnosis and index antidepressant

therapy. Only a quarter (26.1%) of patients were employed at
the index date, with 42.0% of patients unemployed or retired
(Table 2). However, patients who ultimately achieved recov-
ery during the follow-up period were more likely to be
employed than at index (34.5%).

Healthcare resource utilization

An average of 0.29±0.48 primary care visits per month (28days)
was recorded during the initial MDE (Table 3), consisting mainly
of visits for depression (0.25±0.45), primarily to a GP or nurse
(0.31±0.52 and 0.03±0.18 visits, respectively). Patients made an
average of 0.05±0.13 suicide attempts during the initial MDE.
More specialist visits were recorded for patients during the MDE
state (0.36±0.23) than either remission or recovery states
(0.21±0.22 and 0.21±0.34, respectively) (Table 3).

An average of 0.13 ± 0.43 CRHTT monthly events was
recorded in the MDE state, resulting in 1.70 ± 3.54 days of
therapy (Table 3), substantially higher than in the remission
or recovery states (0.09 ± 0.41 and 0.10 ± 0.65 days, respect-
ively. The greatest number of hospitalizations was reported
in the MDE state with an average of 1.40 ± 4.15 nights.

Pharmacological treatment
The most frequently prescribed pharmaceutical throughout
the MDE state was mirtazapine (23.1%), while venlafaxine,
quetiapine, aripiprazole and duloxetine were each prescribed
in over 10% of patients (Table 4). A similar pattern was
recorded in patients across all health states with generally
greater use of pharmaceuticals in the MDE and remis-
sion states.

Figure 1. Outcome definitions plotted against time in months.
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Non-pharmacological treatment
The use of non-pharmacological treatments overall was low,
with occupational therapy, cognitive behavioural therapy (CBT)
and counselling being the most frequently used, and the major-
ity used during the initial MDE prior to remission (Table 5).

Monthly cost of healthcare resource utilization

When considering all combined HCRU per 28days, the mean
cost of patients in the MDE state was considerably higher
(£992), compared with remission (£254) and recovery (£99)
states (Figure 2). Although this was driven by the higher fre-
quency of resources used, several resources were particularly
key in elevating the costs for patients in the MDE state (Table 6).
The use of CRHTT was particularly high in patients in the MDE
state (Table 6 and Figure 2) which, given the high unit cost of
this resource, had a considerable impact on the PPPM cost for
this group (£326 versus £18 in both remission and recovery).
Further, the majority of hospitalizations occurred when patients
were in the MDE health state, leading to an average PPPM cost
of £380 versus £42 (remission) and £12 (recovery). Although the
use of additional hospitalization resources was generally low,
the cost associated with admission to the psychiatric ward for
the MDE state was also higher (£17 versus £2 and £1 for the
remission and recovery groups, respectively). Similarly, while
admission to the intensive care unit (ICU) was rare, the only
instances occurred in the MDE health state (£23 per 28days).

Similar to the increased CRHTT and hospitalization costs for
patients in the MDE state, the frequency of consultation
resulted in elevated costs for primary care and specialist visits
(£52 and £11 per 28days, respectively, exceeding the £31 and
£7, respectively, for remission and £7 and £3 for recovery)
highlighting the increased dependence on healthcare profes-
sionals for the more unstable patients in the MDE state.

Compared with other HCRU, the cost of drug treatment
was relatively low (Figure 2) with the cost PPPM being highest
for patients in remission (mean £107) and notably lower for
patients in the MDE (£38) and recovery (£28) states. Overall,
the total non-drug HCRU per 28 days is consistent in magni-
tude with the MDE state (£980) being considerably greater
than the remission (£164) and recovery (£84) states (Figure 2).

Discussion

Our study aimed to assess the HCRU and associated direct costs
with patients with TRD from a single healthcare system perspec-
tive (UK NHS) in the real-world setting, not including the indirect
costs of lost productivity. A systematic literature review of the
economic impact of TRD found that TRD is defined inconsist-
ently, which poses methodological challenges for between-
study comparisons21. Despite this, results were relatively consist-
ent across seven studies conducted in the US, with each study
reporting a clear and consistent trend between increasing level
of treatment resistance and increasing total medical costs.

Table 2. Demographic details of patients with MDD during the management of TRD.

Characteristic MDE (n¼ 295) Remission (n¼ 190) Recovery (n¼ 113)

Age (years), mean (SD) 43.3 (13.6) 42.6 (14.0) 40.7 (14.6)
Female (%) 60.3 57.9 59.3
BMI (kg/m2), mean (SD) 25.7 (4.3) 27.0 (3.9) 25.1 (3.8)
Employed, full- or part-time (%) 26.1 33.7 34.5
Unemployed (%) 32.8 31.6 33.6
Retired (%) 9.2 9.0 9.7
Time from diagnosis to index date (months), mean (SD) 62.1 (89.2) 60.0 (94.5) 48.8 (79.6)
Duration of follow up (days), mean (SD) 802 (91) 804 (74) 805 (62)
Prior MDE (%) 51.3 50.0 45.5
Anxiety disorder 36.3 35.8 37.2
Stress 27.8 27.9 29.2
Alcoholism 18.0 15.3 8.0
Sleep disorder 16.3 15.3 15.0
Personality disorder 13.9 14.2 9.7
Obesity 13.2 11.6 15.0
Substance abuse 11.5 12.1 12.4

Abbreviations. MDD, Major depressive disorder; TRD, Treatment resistant depression; MDE, Major depressive episode; SD, Standard deviation;
BMI, Body mass index.

Table 3. Mean (SD) number of events encountered in each health state per
month (28 days) during the management of TRD.

Event MDE Remission Recovery

Primary care visits 0.29 (0.48) 0.19 (0.46) 0.09 (0.24)
For depression 0.25 (0.45) 0.15 (0.29) 0.04 (0.08)
GP visit 0.31 (0.52) 0.20 (0.41) 0.10 (0.26)
Nurse visit 0.03 (0.18) 0.05 (0.16) 0.06 (0.18)
Specialist visits 0.36 (0.23) 0.21 (0.22) 0.21 (0.34)
Suicide attempts 0.05 (0.13) 0.01 (0.07) 0.00 (0.02)
CRHTT events 0.13 (0.43) 0.01 (0.05) 0.00 (0.03)
CRHTT days 1.70 (3.54) 0.09 (0.41) 0.10 (0.65)
Hospitalization (nights) 1.40 (4.15) 0.16 (1.18) 0.04 (0.28)

Abbreviations. GP, General practitioner; CRHTT, Crisis Resolution and Home
Treatment Team; SD, Standard deviation; TRD, Treatment resistant depression;
MDE, Major depressive episode.

Table 4. Drugs prescribed to >5% of patients with TRD over a 2 year follow
up period (%).

Drug MDE (n¼ 342) Remission (n¼ 219) Recovery (n¼ 113)

Mirtazapine 23.1 20.6 23.9
Venlafaxine 16.1 16.0 7.1
Quetiapine 13.7 14.6 12.4
Aripiprazole 13.0 13.6 10.6
Duloxetine 11.1 11.9 8.8
Zopiclone 8.7 5.5 1.8
Sertraline 9.1 6.8 7.1
Citalopram 8.2 1.4 2.7
Lithium 8.8 10.5 6.2
Fluoxetine 5.6 2.3 2.7

Abbreviations. TRD, Treatment resistant depression; MDE, Major depres-
sive episode.
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Overall, the annual costs for patients with TRD ranged from
US$12,000 to US$19,000 (2019 GBP9400 to GBP14,900), exceed-
ing those reported for non-TRD patients21.

In all studies, there were notable increases in total direct
costs with increasing level of treatment resistance. Indeed, in a
review of administrative claims data in the US, using a clinical
staging algorithm to measure the cost impact of mild to com-
plex TRD, the relationship between medical and drug costs and
increasing treatment resistance was shown to be nearly linear25.

A further study of commercially insured patients from a
claims database in the US reported that the significant drivers of
excess economic burden associated with TRD include healthcare
payments related to ED visits, outpatient visits and number of
prescriptions11. Among private payers, the mean annual direct
healthcare costs per patient for the management of TRD
(US$13,196; 2013 GBP8437) were higher than for management
of treatment-responsive depression (US$7715; 2013 GBP4933)14,
while Feldman et al. reported that medical costs per patient-

year for TRD ($16,786; 2013 GBP10,733) were markedly higher
than general Medicare beneficiaries with managed depression
($11,044; 2013 GBP7061)26.

The results of our study were consistent with these
reports from other economies with an annual PPPM cost for
patients with TRD of approximately GBP11,900. However, our
study was novel in design in that it evaluated how the med-
ical costs associated with TRD differ for three health states:
MDE, remission and recovery. To allow for an accurate com-
parison across the health states, an analysis of the HCRU per
28 days was used to account for the varying follow-up period
for all patients. The high costs associated with CRHTT and

Table 5. Mean (SD) number of non-drug treatment sessions per month
(28 days) in each health state during the management of TRD.

Session MDE Remission Recovery

Occupational therapy 0.12 (0.68) 0.05 (0.34) 0.00 (0.00)
CBT 0.11 (0.42) 0.12 (0.45) 0.04 (0.16)
Counselling 0.21 (0.90) 0.05 (0.25) 0.01 (0.08)
Psychotherapy 0.06 (0.31) 0.05 (0.31) 0.01 (0.06)
Mindfulness therapy 0.14 (0.94) 0.01 (0.10) 0.00 (0.01)
ECT 0.03 (0.36) 0.01 (0.11) 0.00 (0.00)
Health coaching 0.00 (0.07) 0.00 (0.07) 0.00 (0.00)
Behavioural activation therapy 0.01 (0.14) 0.00 (0.06) 0.01 (0.07)

Abbreviations. MDE, Major depressive episode; CBT, Cognitive behavioural
therapy; ECT, Electroconvulsive therapy; TRD, Treatment resistant depression.

Figure 2. Mean HCRU costs by health state (£) per patient per month (28 days) during the management of TRD.

Table 6. Mean (SD) cost per patient per month (28 days) of non-drug treat-
ment sessions in each health state during the management of TRD.

Session MDE Remission Recovery

Primary care visits 10.82 (17.93) 7.12 (16.86) 3.44 (8.84)
Specialist visits 52.32 (77.09) 30.71 (32.81) 30.18 (49.43)
Hospitalizations (all days) 380.18 (1121.88) 42.42 (315.32) 11.93 (76.70)
ED 2.48 (9.47) 0.14 (1.54) 0.15 (1.12)
ICU 22.65 (224.05) 0.00 (0) 0.00 (0)
Psychiatric ward 16.50 (53.88) 2.41 (21.66) 0.62 (4.83)

CRHTT use 326.31 (678.86) 18.09 (79.2) 18.43 (124.3)
Occupational therapy 72.72 (403.21) 29.68 (202.64) 0.00 (0)
CBT 10.84 (41.90) 12.38 (44.64) 4.03 (16.15)
Counselling 9.23 (39.41) 2.09 (10.85) 0.56 (3.43)
Psychotherapy 8.51 (44.66) 7.24 (45.50) 0.85 (8.84)
Mindfulness therapy 24.52 (164.76) 1.43 (16.87) 0.19 (1.96)
ECT 6.19 (75.39) 1.90 (22.95) 0.00 (0)
Health coaching 0.41 (5.85) 0.42 (6.27) 0.00 (0)
Behavioural activation therapy 0.22 (2.44) 0.07 (1.10) 0.11 (1.17)

Abbreviations. MDE, Major depressive episode; ED, Emergency department;
ICU, Intensive care unit; CRHTT, Crisis Resolution and Home Treatment Team;
CBT, Cognitive behavioural therapy; ECT, Electroconvulsive therapy; TRD,
Treatment resistant depression.
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hospitalization for patients in MDE highlights the elevated
resource utilization of patients in these more unstable health
states, for which the more expensive resources, such as
CRHTT and hospitalization, are required to manage the
patient. The considerably lower HCRU costs for patients in
remission and recovery demonstrate the reduction in resour-
ces and costs from stabilizing patients as rapidly as possible.

Similarly, across the majority of non-drug treatments for
TRD, particularly occupational therapy and CBT, the costs
reported for patients in MDE was greater. It should be noted,
however, that the non-drug treatments were generally used
infrequently across all patient groups, which may have been
due to poor local availability. Thus, the average cost PPPM of
all HCRU of patients in the MDE state (£991.82) was mainly
driven by the consultations, non-drug treatment, hospitaliza-
tions and CRHTT, indicating the much higher HCRU impact in
these patients, with a considerable reduction as patients
moved into remission and subsequent recovery (Figure 2).

It is perhaps unsurprising that the cost of drug interven-
tions is low in patients with TRD. Patients in the MDE and
recovery state of the disease (average £38 and £28 per
28 days, respectively) have a lower overall resource cost com-
pared to stabilized patients in remission (£107). This differ-
ence in cost of drug interventions is relatively minimal and is
far exceeded by the cost of all other resources for patients in
MDE. This is an indication of the beneficial investment in
effective treatment to quickly transition patients out of the
MDE state into remission or recovery.

Strengths and limitations

The strength of conducting a primary data study to quantify
HCRU is the ability to define accurately the health states of all
patients, meaning that all resources captured during the fol-
low-up window could be assigned to the health state that
patients were experiencing at that point in time. This, there-
fore, allowed the study to be the first that assessed how the
HCRU associated with TRD varies across different health states.
Furthermore, primary data collection allows the collection of
data specific to the research question and designed in a way
that ensures that the outcomes of interest are captured.

Despite the strength of this design, one limitation is that it
relies on the accuracy of physicians when completing each eCRF.
To minimize the risk of collecting inaccurate data, the eCRFs
were relatively short and user-friendly with electronic routing
and logic applied to ensure no contradictions in responses and,
where appropriate, physicians were provided the opportunity of
entering “don’t know” if the information was not available. It
should also be noted, due to the observational nature of this
research, that the patients were not frequently monitored as
they would be in a clinical trial, and their health states during the
study period were retrospectively determined by their treating
physicians based on the records of routine care, potentially limit-
ing the precision of health state related analyses. However, this
does in turn reflect the real-world practice of managing patients
with TRD and the possible delays associated with detecting
changes in health state.

Selection bias is another limitation with a primary data cap-
ture design, whereby the physicians surveyed represent a sam-
ple and may not be representative of the overall population of
physicians treating patients with TRD. The current study, never-
theless, did involve a high number of physicians, working in dif-
ferent settings, across different geographical regions of the UK,
thereby ensuring that the sample is likely to be representative
of the overall population of physicians treating patients with
TRD. Further, eligible patients were screened and selected by
physicians, based on the consultation visits occurring retrospect-
ively from the end of the patient selection date. It is acknowl-
edged that patients who were visiting physicians more often
are more likely to have been included in the study. To minimize
this, physicians were recruited from a diverse geographical
spread and mixed private/public practice where possible. The
demographic data of the patient sample is similar to that found
in other TRD studies, with the recent SUSTAIN-1 and
TRANSFORM-2 studies both conducted in patients with a mean
age of 46.3 years, although a slightly lower proportion of the
sample in this study were female (60.3%) in comparison with
the SUSTAIN-1 and TRANSFORM-2 trials, in which 66% and 62%
(respectively) of patients were female27–29.

Finally, it is acknowledged that the patient sample in this
study is heterogeneous in nature and, as such, the distribu-
tion of the results is relatively wide. Moreover, whilst three
quarters of the patients were unemployed or retired, it was
considered beyond the scope of this study to capture the
indirect costs of lost productivity or informal care. Despite
these limitations, the key strength of this study is that it has
captured the current clinical management of patients with
TRD in the UK, and therefore represents the real-world HCRU
impact associated with the condition.

Conclusion

While there is undoubtedly an HCRU cost associated with all
patients with TRD, this study has demonstrated the substan-
tial variation in cost between patients in different health
states, with patients in remission and recovery, the more sta-
ble states of the disease, having a much lower cost associ-
ated with their disease management compared with patients
in an MDE state. The high costs of certain resources, such as
CRHTT and hospitalization, associated with MDE illustrate the
need for a more rapid transition for patients to the more sta-
ble health states. Overall, across almost all HCRU measures,
the frequency of usage and, accordingly, the total cost, was
higher for patients in the MDE state, compared with the
remission and recovery states. An antidepressant treatment
that is more effective in reducing the duration in MDE health
states and helping patients achieve remission and recovery
more rapidly would be valuable in reducing the overall
HCRU and costs in patients with TRD.
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Appendix

List of non-drug resources, unit costs and source.

Resource Unit cost Source

Primary care consultation £37.00 Curtis and Burns30

Specialist psychiatrist consultation £147.00 Curtis and Burns30

CRHTT (cost per day) £192.00 Curtis and Burns30

ECT (cost per session) £211.00 McLoughlin et al.31

TMS (cost per session) £60.17 McLoughlin et al.31

Psychotherapy (cost per session) £146.00 Nightingale Hospital32

Occupational therapy/vocational rehabilitation (cost per session) £596.00 Curtis and Burns30

CBT (cost per session) £100.00 Curtis and Burns30

Mindfulness therapy (cost per therapy) £175.00 Curtis and Burns30

Behavioural activation therapy (cost per session) £17.00 Curtis and Burns30

Counselling (cost per session) £44.00 Curtis33

Health coach (cost per session) £85.63 Kibble et al.34

Inpatient hospitalisation, no admission to psychiatric ward (cost per night) £266.12 Rayner et al.35

Inpatient hospitalisation, admission to psychiatric ward (cost per night) £404.00 Curtis and Burns30

Hospitalisation admission via ER £146.00 Department of Health & Social Care36

Hospitalisation admission to ICU (cost per night) £1328.00 Department of Health & Social Care36
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