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Vedr. Medicinrådets udkast til vurdering af esketamin NS (Spravato) til patienter med 
behandlingsresistent depression (TRD) 

Vi takker for udkastet til vurderingsrapporten og muligheden for at gennemgå og kommentere 
revurderingen af esketamin NS. Vi anerkender det grundige arbejde der er lagt i gennemgangen af de nye 
data og udarbejdelsen af rapporten.  

Vi sætter pris på muligheden for at få sagen revurderet på baggrund af nye data, der imødekommer de 
usikkerheder, der er fremhævet i tidligere vurderinger fra Medicinrådet. Vi håber, at denne sidste og 
endelige ansøgning vil resultere i, at en ny behandling stilles til rådighed for patienter med TRD - en 
patientpopulation med stort behov for effektive alternativer. 

Grundlaget for revurderingen adskiller sig væsentligt fra de tidligere vurderinger på flere punkter:  
• Patientpopulationen er indsnævret til patienter, der har fejlet miniumum tre tidligere behandling.  
• Vurderingen baseres på et styrket evidensgrundlag med ESCAPE-TRD, et stort og længerevarende 

fase 3-studie, hvor esketamin NS er sammenlignet med en aktiv og relevant komparator, quetiapin XR.  
• Langtidsdata fra SUSTAIN-3, hvor patienter er fulgt i op til 6,5 år, bidrager til vurderingen af esketamin 

NS’ sikkerhedsprofil. 

 
Dosering af quetiapin XR  

I rapporten rejses der bekymring vedrørende doseringen af quetiapin XR i ESCAPE-TRD, og om lavere 
doser i studiet sammenlignet med dansk praksis kan have ført til en overvurdering af den relative effekt af 
esketamin NS vs quetiapin XR.  

I ESCAPE-TRD blev patienterne titreret til 150-300 mg/dag og den gennemsnitlige dosis var 193 mg/dag. 
Dette er i overensstemmelse med produktresuméet og anbefalingerne på pro.medicin.dk, som 
specificerer et interval på 150-300 mg/dag for tillægsbehandling i MDD1-2. Doser over 300 mg/dag er ikke 
godkendt til MDD. 

Som beskrevet i ansøgningen viser danske registerdata, at den gennemsnitlige daglige dosis er  mg/dag 
for quetiapin XR i MDD/TRD, hvilket yderligere viser, at doseringen i ESCAPE-TRD afspejler den anvendte 
dosering i Danmark3. 

Ingen RCT'er, vejledende anbefalinger eller myndighedsgodkendelser understøtter brugen af quetiapin XR 
ved doser over 300 mg/dag til tillægsbehandling i MDD. Højere doser er forbeholdt skizofreni og bipolar 
lidelse. Der er en veldokumenteret sammenhæng, der viser, at jo højere dosis med quetiapin XR, des flere 
bivirkninger og flere patienter der ophører behandling på grund af bivirkninger. Både EMA og FDA 
anerkender dette og anbefaler at anvende den laveste effektive dosis hos voksne for at afbalancere 
effekten med tolerabilitet1-2,4-7. 

Såfremt doser op til 900 mg/dag alligevel anses som relevant sammenligningsgrundlag for denne 
indikation, bør det indgå i vurderingen, hvilke compliance- og sikkerhedsmæssige konsekvenser det har at 
sammenligne esketamin NS med quetiapin XR i så høje doser. Dette aspekt er ikke behandlet i rapporten 
og bør afspejles i vurderingen. 



 
  

Baseret på ovenstående argumenter, mener vi ikke, at bekymringen for potentiel overvurdering af den 
relative effekt af esketamin NS på grund af "for lav" dosering af quetiapin XR er underbygget af 
dokumentation. 

Vi håber, at Medicinrådet vil lade det samlede evidensgrundlag være udslagsgivende for en positiv 
beslutning der kan give flere behandlingsmuligheder til patienter med behandlingsresistent depression – i 
tråd med psykiatriplanens ambitioner for mennesker med svær psykisk sygdom. 
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Dato for behandling i Medicinrådet  19.11.2025 

Leverandør Johnson & Johnson 

Lægemiddel Spravato (esketamin) 

Ansøgt indikation I kombination med en SSRI eller SNRI til voksne med 
behandlingsresistent moderat til svær depression, som ikke har 
responderet på mindst to forskellige behandlinger med 
antidepressiva under den igangværende moderate til svære 
depressionsepisode. 

Nyt lægemiddel / indikationsudvidelse  Indikationsudvidelse, revurdering 

 

Prisinformation 

Amgros har forhandlet følgende pris på Spravato (esketamin): 

Tabel 1: Forhandlingsresultat 

Lægemiddel Styrke /paknings-
størrelse 

AIP (DKK) Nuværende 
SAIP, (DKK) 

Nuværende 
rabat ift. AIP 

Forhandlet 
SAIP (DKK) 

Forhandlet 
rabat ift. AIP 

Spravato 28 mg / 2 stk. 
næsespray 

2.667,28 XXXXXXXX XXXXX XXXXXXXX XXXXX 

Spravato 28 mg / 3 stk. 
næsespray 

3.952,76 XXXXXXXX XXXXX XXXXXXXX XXXXX 

 

Prisen er betinget af Medicinrådets anbefaling.  
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Aftaleforhold 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. Leverandøren har mulighed 

for at sætte prisen ned i hele aftaleperioden. 

Konkurrencesituationen 

Tabel 2 viser lægemiddeludgifter på Spravato og komparator quetiapin jævnfør Medicinrådets 
vurderingsrapport.  

Tabel 2: Sammenligning af lægemiddeludgifter pr. patient 

Lægemiddel 
Styrke / 

paknings-
størrelse 

Dosering 
Pris pr. pakning 

(SAIP, DKK) 
Lægemiddeludgift 
pr. år (SAIP, DKK) 

Spravato* 28 mg / 3 
stk. 

næsespray 

Uge 1-4.  

Startdosis: 56 mg. 
Efterfølgende doser: 56 

eller 84 mg to gange 
ugentligt 

Uge 5-8.  

56 mg eller 84 mg én 
gang ugentligt 

Uge 9 +  

56 mg eller 84 mg hver 
anden uge eller én gang 

ugentligt 

XXXXXXXX Ved minimumsdosis per år: 

XXXXXX 

Ved maksimal dosis per år: 

XXXXXXX 

Quetiapin 
”Krka” 

100 mg 
/100 stk., 
tabletter 

193 mg dagligt** XXXXX XXX 

*Baseret på Spravato produktresume. 
** Jævnfør Medicinrådets vurderingsrapport.  

Status fra andre lande 

Tabel 3: Status fra andre lande 

Land Status Link 

Norge Ikke anbefalet Link til anbefaling 

England  Ikke anbefalet Link til anbefaling 

Sverige Anbefalet Link til anbefaling 

 

https://www.nyemetoder.no/metoder/esketamin-spravato/
https://www.nice.org.uk/guidance/ta854/chapter/1-Recommendations
https://samverkanlakemedel.se/download/18.6122161b193deb64852e352/1736249277840/Spravato%202021-06-30%20reviderad%202024-11-06.pdf
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AD Antidepressant 

AE Adverse event 

ANCOVA Analysis of covariance 

AP Antipsychotic 

BMI Body mass index 

CEAC Cost-effectiveness acceptability curve 

CEM Cost-effectiveness model  

CFB Change from baseline 

CGI-C Clinical Global Impression – Change 

CGI-S Clinical Global Impression – Severity 

CI Confidence interval 

CMH Cochran-Mantel-Haenszel 

CTCAE Common Terminology Criteria for Adverse Events 

C-SSRS Columbia-Suicide Severity Rating Scale 

DRG Diagnostic-related groups 

DMC Danish Medicines Council 

DSM-5 Diagnostic and Statistical Manual of Mental Disorders, fifth edition 

ECT Electroconvulsive therapy 

EMA European Medicines Agency 

EQ-VAS European Quality of Life Group visual analogue scale 

EQ-5D-5L European Quality of Life Group, 5-Dimension, 5-Level 

GP  General practitioner 

HRQoL Health-related quality of life 

ICER Incremental cost-effectiveness ratio 

ITT Intention-to-treat 

LSM Least squares mean 

MADRS Montgomery-Asberg Depression Rating Scale 

MDD Major depressive disorder 

MDE Major depressive episode  

MMRM Mixed model for repeated measurements 

MSM Maudsley Staging Model 

NRI Non-responder imputation 

NS Nasal spray 

N/A Not applicable 

OAD Oral antidepressants 

OR Odds ratio 
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3. The patient population, 
intervention, choice of 
comparator(s) and relevant 
outcomes 

3.1 The medical condition  
Major depressive disorder (MDD) or unipolar depression is a common and debilitating 
psychiatric disorder with an estimated prevalence of 3% in Denmark, affecting approxi-
mately 150,000 individuals10. In 2018, the World Health Organization ranked the medical 
condition third in terms of disease burden, with projections indicating it will become the 
leading cause by 203011. 

The current classification of depression into MDD and unipolar depression is based on 
the Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-5) and the 
International Classification of Diseases, 10th Revision (ICD-10), respectively. According to 
DSM-5 MDD is defined by at least one discrete major depressive episode (MDE) (single or 
recurrent) lasting a minimum of two weeks and characterised by core symptoms of fre-
quent depressed mood, and/or loss of interest or pleasure (anhedonia) in activities, lead-
ing to significant distress or functional impairment12-14.  

MDD is accompanied by other symptoms such as sleep disturbances, fatigue, change in 
appetite, psychomotor agitation or retardation, difficulty concentrating, and feelings of 
worthlessness12,13. The severity of MDD is classified as mild, moderate or severe based 
on the number of symptoms, the level of distress caused by the intensity of the symp-
toms, and the degree of impairment in social and occupational functioning. 

As well as the morbidity and mortality associated with the disease itself, this disorder is 
often accompanied by psychiatric and physical comorbidities and increases the risk of 
developing or exacerbating cardiovascular disease, metabolic disorders, diabetes, and 
substance use disorders. Notably, individuals with MDD face a 20-fold higher risk of sui-
cide compared to the general population and with a greater suicide risk than most men-
tal disorders15.  

11Clinical trials have demonstrated that 30-40% of depressed patients fail to respond to 
first-line antidepressant treatment despite adequate compliance, dose and duration. 
Moreover, 10-30% exhibit treatment-resistant symptoms leading to impaired social and 
occupational function, decline in physical health, more suicidal thoughts, and increased 
health care utilization16. Consequently, MDD imposes a significant economic burden on 
the healthcare system, with treatment and care costs surpassing 9.7 billion DKK, along-
side societal costs of 25.7 billion DKK due to loss of productivity and premature death17. 

Treatment Resistant Depression (TRD) 
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TRD represents a severely debilitating subgroup of MDD. While there is no universally ac-
cepted definition of TRD10,18, the most widely recognised definition involves the failure to 
respond to two or more AD treatments, despite adequate dosage, duration, and adher-
ence. This definition is endorsed by the Food and Drug Administration and European 
Medicines Agency (EMA)19 and is commonly used in research based on the observation 
from the Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study of 
rapidly declining response rates after the failure of two adequate antidepressant treat-
ments18,20. 

Patients with TRD exhibit the same clinical features and symptoms as those with non-
TRD MDD (non-TRD); however, their symptoms are often of greater severity and persist 
longer due to inadequate responses to AD therapies21. On average, episodes in patients 
with TRD last approximately three times longer than in patients with non-TRD, which un-
derlines that illness duration is highly associated with TRD6,18,22.  

TRD is a complex condition often associated with various comorbidities, a two-fold in-
creased risk of hospitalisation, longer admissions, a seven-fold increase in suicide at-
tempts and a high risk of suicide, a greater likelihood of exiting the workforce prema-
turely, and a diminished HRQoL compared to patients with non-TRD5-7,23-28. Additionally, 
a recent Danish registry study found that TRD was associated with a reduction in life ex-
pectancy of 1.21 years for men and 1.24 years for women in comparison to other pa-
tients with depression8. This reduction further contributes to the twofold mortality rate 
associated with MDD compared to the general population8. 

Whilst multiple distinct treatment options are available, including SSRIs, SNRIs, tricyclic 
antidepressants and atypical ADs, many patients with MDD still experience inadequate 
or partial response. The STAR*D study highlighted this issue, revealing a decline in remis-
sion rates with each successive line of treatment. Only 13.7% and 13.0% of patients 
achieved remission following third- and fourth-line AD therapy, respectively, which un-
derlines that a substantial proportion of TRD patients do not respond adequately to mul-
tiple antidepressant interventions20. This finding is supported by a Danish register-based 
cohort study involving 211,689 patients with depression, as approximately 14% of pa-
tients developed TRD (second shift in AD treatment during the first 12 months after diag-
nosis) within the first year following their initial hospital contact27-29. 

Furthermore, whilst STAR*D demonstrated decreasing remission rates with each addi-
tional line of AD treatment, it also showed that time to relapse was shortened with in-
creasing treatment lines30. Additionally, the risk of relapse increases with each unsuc-
cessful treatment attempt, and the severity of depressive episodes tends to escalate 
with subsequent relapses, making effective intervention more difficult in TRD31. Shorter 
remission periods and growing resistance to AD therapy further contribute to poor prog-
noses and an increased risk of chronicity underscoring the necessity for effective treat-
ments to achieve remission as early as possible32-34.  

These findings highlight the significant burden that TRD places on the healthcare system, 
as well as the profound personal impact on patients. There is a need for additional treat-
ment options to effectively tackle this challenging condition and alleviate its extensive 
ramifications of both individuals and society. 



 
 

19 
 

3.2 Patient population 
Background to submission: TRD patient population 

In the previous DMC assessment report on ESK NS for TRD4, it was noted that the defini-
tion of TRD in Danish clinical practice may vary from the definitions discussed in section 
3.1. The scientific committee questioned whether patients with two prior treatment fail-
ures would be characterised as treatment resistant in Danish practice e.g., due to 
pseudo-resistance, incorrect diagnosis and unrecognised comorbidities. Additionally, 
there was uncertainty whether the duration of the episodes would be sufficient for the 
patients to be considered treatment resistant. The committee emphasised that patients 
with TRD typically experience a depressive episode lasting at least one year, and often 
even longer35.  

The DMC requested data demonstrating the efficacy of ESK NS using the Maudsley Stag-
ing Model (MSM) for the previous DMC assessment. The MSM is a multidimensional 
framework to stage the degree of resistance by incorporating illness duration, symptom 
severity and treatment attempts including adjunctive treatments. However, the multidi-
mensional approach allows for multiple pathways to achieve the same MSM score, com-
plicating the definition of a well-defined patient population for health technology assess-
ment. The heterogeneity of an MSM based definition can be illustrated by considering a 
patient with severe MDD with psychosis, currently enduring symptoms for less than 12 
months and having ECT, but no prior ADs. This patient achieves the same MSM score as 
another individual with mild MDD, lasting over 2 years, who has undergone treatment 
with 3-4 prior antidepressants and augmentation strategies.    

The clinical trials of ESK NS are designed in accordance with strict regulatory guidelines 
from the FDA and EMA, which define TRD as the failure to respond to at least two or 
more AD treatments. Consequently, clinical investigations of medicinal products are not 
designed to investigate the efficacy of ESK NS according to MSM scores or resistance cat-
egories. While the MSM score's potential applicability and relevance are acknowledged, 
it is important to recognize that it is seldom utilized in RCTs, regulatory agencies or in 
routine clinical practice, making it infeasible for health technology assessment pur-
poses18,36,37.  

Patient population for submission: TRD patients with inadequate response to three or 
more AD treatments and is eligible for adjunctive therapy 

To address these uncertainties and align with Danish clinical practice, this submission fo-
cuses on a refined patient population that demonstrates inadequate response to three 
or more AD treatments and is eligible for adjunctive therapy (e.g., antipsychotic treat-
ment, lithium, or repetitive transcranial magnetic stimulation [rTMS]) as per the current 
RADS guidelines for unipolar depression38. This is reflected in a pre-defined subgroup 
from the ESCAPE-TRD study, which has a mean duration of the current depressive epi-
sode of 94.4 weeks (standard deviation [SD]: 90.47)39.  

Patient numbers 
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treated with this technique in 202353. However, the study does not specify what propor-
tion of these patients were classified as having TRD. 

While antidepressant therapies, particularly, SSRIs and SNRIs, are a cornerstone in the 
treatment of both MDD and TRD, augmentation strategies, such as antipsychotics, are 
frequently added to ADs in line with Danish national guidelines. A recent unpublished co-
hort study utilizing Danish register data revealed that antipsychotics were the predomi-
nant adjunctive treatment to ADs in MDD, accounting for % of cases, with QTP being 
the most prevalent antipsychotic choice at %. The mean daily dose of QTP was  mg 
in line with its MDD label43. These observations are consistent with existing Danish regis-
try data on treatment patterns for TRD, indicating a significant reliance on antipsychotic 
augmentation, particularly QTP. Specifically, 30.2% of patients receiving a fourth-line an-
tidepressant treatment were prescribed an antipsychotic, and nearly 45% of patients 
with TRD had undergone antipsychotic augmentation within 12 months after two prior 
antidepressant treatments. In comparison, only 3.4% of patients with TRD were treated 
with lithium as a fourth-line option, highlighting its limited use in Danish practice26.  

3.4 The intervention 
ESK NS was approved by EMA in 2019 and is currently reimbursed for the TRD indication 
in 32 countries in the Europe, the Middle East, and Africa region (please see Appendix O) 
and has a long-term multi-year establishment of efficacy and safety. Importantly, ESK NS 
is recognized by the World Psychiatric Association as the most rigorously evaluated phar-
macologic strategy in the acute and maintenance treatment of TRD. Furthermore, it is 
the only treatment approved by EMA for TRD and the only antidepressant treatment ex-
tensively evaluated in RCTs of patients with lack of response to two prior antidepressant 
treatment trials. To date, ESK NS has been administered to more than 140,000 patients 
worldwide18,54. 

ESK is the S-enantiomer of racemic ketamine. It is a non-selective, non-competitive, an-
tagonist of the N-methyl-D-aspartate receptor, an ionotropic glutamate receptor. 
Through N-methyl-D-aspartate receptor antagonisation, ESK produces a transient in-
crease in glutamate release leading to increases in stimulation of α-amino-3-hydroxy-5-
methyl-4-isoxazolepropionic acid receptors and subsequently to increases in neu-
rotrophic signalling which may contribute to restoring the synaptic function in these 
brain regions involved with the regulation of mood and emotional behaviour. The resto-
ration of dopaminergic neurotransmission in brain regions involved in reward and moti-
vation, along with decreased stimulation of brain regions involved in anhedonia, may 
contribute to the rapid response1. 

ESK NS is administered as a nasal spray and primarily targets the glutamate pathway. It is 
the first and only fast-acting (within 24 hours) AD approved for the treatment of TRD in 
combination with an OAD22,55,56. Treatment with other ADs usually take weeks to months 
to achieve their full effects57. In addition, ESK NS is intended to be administered by the 
patients themselves under healthcare professional (HCP) supervision to monitor the pri-
marily transient side effects associated with ESK NS and to minimise risks22,56,58. 
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QTP has little to no affinity for muscarinic receptors, while norquetiapine 
exhibits moderate to high affinity for several muscarinic receptors, which 
may explain its anticholinergic (muscarinic) effects. Norquetiapine's inhibi-
tion of the norepinephrine transporter and partial agonism at 5HT1A sites 
may contribute to QTP’s therapeutic effect as an AD. 

Method of ad-
ministration 

Oral 

Dosing The initial dose is 50 mg on days 1 and 2 and 150 mg on days 3 and 4.  

In short-term studies, the AD effect was observed at daily doses of 150 and 
300 mg when the medication was used as an adjunctive treatment in MDD. 
There is an increased risk of side effects at higher doses. Therefore, clini-
cians should ensure that the lowest effective dose starting at 50 mg/day is 
used in treatment. The need to increase the dose from 150 to 300 mg daily 
should be based on an individual evaluation of the patient. 

Dosing in the 
health economic 
model (including 
relative dose in-
tensity) 

QTP XR average dosage per administration: 193 mg once daily every week65. 
Relative dose intensity: 100%. This dosage was largely consistent with the 
dosages observed in a non-interventional Danish study on adjunctive treat-
ment patterns in patients with MDD/TRD66. 

Stopping rule: in the health economic model, it was assumed that all pa-
tients discontinue treatment within two years. See Section 4.2. 

Should the medi-
cine be adminis-
tered with other 
medicines? 

Yes, as adjunctive treatment to AD therapy.  

Treatment dura-
tion/ criteria for 
end of treatment 

If signs and symptoms of tardive dyskinesia appear, consideration should be 
given to whether the dose of QTP should be reduced or the treatment dis-
continued. 

Neuroleptic malignant syndrome has been associated with antipsychotic 
treatment, including QTP. Clinical symptoms include hyperthermia, altered 
consciousness, muscle rigidity, autonomic disturbances, and elevated crea-
tine phosphokinase. In such cases, treatment with QTP should be discontin-
ued, and appropriate medical treatment should be initiated. 

Need for diag-
nostics or other 
tests (i.e. com-
panion diagnos-
tics) 

N/A 

Package size(s) QTP 150 mg tables, 30 XR tablets 

QTP 50 mg tables, 60 XR tablets 

QTP 50 mg tables, 100 XR tablets 

QTP 150 mg tables, 100 XR tablets 

QTP 200 mg tables, 100 XR tablets 

QTP 300 mg tables, 100 XR tablets 

QTP 400 mg tables, 100 XR tablets 

Abbreviations: AD, antidepressant; MDD, major depressive disorder; N/A, not applicable; QTP, quetiapine; XR, 
extended-release. 

Sources: Danish Medicines Agency, 202467; Danish Medicines Agency, 20243. 
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versus QTP XR + OAD in TRD. The model outcomes include total and incremental costs 
and health outcomes expressed as quality-adjusted life years (QALYs) gained. 

4.1 Model structure 
A Markov cohort model was developed to track the disease pathway and costs experi-
enced by the patient cohort treated with ESK NS + OAD and QTP + OAD throughout the 
model time horizon. Figure 1 illustrates the model structure. 

 

Figure 1 Markov cohort model flow diagram 
Abbreviations: AD, antidepressant; MADRS, Montgomery–Åsberg Depression Rating Scale; MDD, major 
depressive disorder; MDE, major depressive episode; TRD, treatment resistant depression; Tx, treatment 

The patient cohorts enter the model in the acute phase with a MDE after 3+ prior treat-
ment failures. The following definitions are used for the health states and the derivation 
of transition probabilities: 

• Response: during the acute phase, response is defined as ≥50% improvement 
from baseline in the MADRS score, while still having a MADRS score >10  

• Remission: a patient is considered to achieve remission when the MADRS score 
is ≤10 

• Recovery: a patient who has stayed in uninterrupted remission for nine cycles 
(supported by data on relapse among stable remitters from the SUSTAIN-1 trial, 
where patients in both treatment arms showed considerable reduction in risk of 
relapse after 36 weeks)72.  

• Relapse (as defined in the ESCAPE-TRD trial): 

- Worsening of depressive symptoms as indicated by MADRS total score ≥22, 
confirmed by one additional assessment of MADRS total score ≥22 within 
the next five to 15 days. The date of the second MADRS assessment is used 
for the date of relapse. 

- Psychiatric hospitalization for worsening depression, suicide prevention, or 
due to a suicide attempt. For any of these events, the start date of hospital-
ization is used for the date of relapse. 
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Based on results from ESCAPE-TRD, after five cycles there is little additional remission or 
response gain. As such, the maximum number of cycles a patient can stay in MDE on ini-
tial treatment is set as 5 in the base case, with flexibility to vary this from 1 to 5. 

Patients can transition to the absorbing death health state from any health state in the 
model.  

At the end of each cycle in MDE on initial treatment (i.e., acute phase), patients are eval-
uated in the model, and they may: 

• Respond to treatment and move into the response or remission health states.  

• Fail to respond to treatment and stay in the MDE health state. When the maxi-
mum number of cycles in MDE on initial treatment is not yet reached, patients 
stay on initial treatment. When no response to treatment is observed at the end 
of the maximum cycle on initial treatment they move on to the next treatment 
in the sequence (i.e., OADs from two classes: a SSRI (escitalopram, sertraline, 
paroxetine, fluoxetine, citalopram, or fluvoxamine), or a SNRI (duloxetine or 
venlafaxine XR). 

• Discontinue treatment early (i.e. due to all-cause drop out risk) and stay in the 
MDE health state but move on to the subsequent treatment in the sequence (or 
to the non-specific treatment mix when the maximum number of subsequent 
treatments have been attempted). 

Those patients who responded to treatment may: 

• Transition into the remission health state and start the continuation/mainte-
nance phase of the same treatment. 

• Relapse and transition to the MDE state in the next treatment sequence (or the 
non-specific treatment mix when the maximum number of subsequent treat-
ments have been attempted).  

• Discontinue treatment and remain in response. 

Patients who achieve remission may: 

• Achieve recovery after nine cycles of uninterrupted remission.  

• Relapse and transition to the MDE state in the next treatment sequence (or the 
non-specific treatment mix if a single course of treatment is being evaluated, or 
the maximum number of subsequent treatments have been attempted). 

• Discontinue treatment and remain in remission. 

Patients achieving recovery and continuing in the maintenance treatment phase may: 

• Experience a recurrence event, return to the MDE health state, and move on to 
the next treatment in the sequence. In a scenario analysis re-treatment with the 
same treatment originally assigned is investigated, see description of the re-
treatment scenario below and in Appendix L. 

• Discontinue treatment and remain in recovery.  

Patients that fail on the initial treatment, move to MDE in the subsequent treatment 
health state. In the subsequent treatment health states, patients may receive up to three 
lines of subsequent treatment, before moving to the non-specific treatment health state. 
In the non-specific treatment health state, the patients may transition between MDE, 
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5. Overview of literature 

5.1 Literature used for the clinical assessment 
This application is primarily based on the ESCAPE-TRD head-to-head study with QTP XR 
as comparator. Therefore, no systematic literature review (SLR) has been conducted for 
this application. For the previous submission to the DMC (prior to the publication of the 
ESCAPE-TRD results), an SLR was conducted and no other direct evidence of ESK NS vs 
QTP XR was identified.  

To provide additional insights into the safety profile of ESK NS, the open-label long-term 
phase 3 safety study, SUSTAIN-3, is included. SUSTAIN-3 provides the best source to in-
form on ESK NS’s safety profile, as it is a safety study with the longest exposure time 
(median 45.8 months) and most patients enrolled (1,148). Further, it includes additional 
information on long-term efficacy for relevance for this application. 

ESK NS clinical programme 

Besides ESCAPE-TRD and SUSTAIN-3, the TRD study programme of ESK NS is substantial, 
consisting of multiple phase 2 and 3/4 studies, including the short term-trials TRANS-
FORM-1, TRANSFORM-2, TRANSFORM-3, and ESKETINTRD3006, and the long-term trials 
SUSTAIN-1 and SUSTAIN-2, see Figure 2. These studies investigate ESK NS in combination 
with other treatments. More studies have investigated ESK NS as a monotherapy, exam-
ple the ESKTINTRD4005 trial. For the purpose of this application, the results of the stud-
ies have not been included, however a brief overview is included to show the extent to 
which ESK NS has been studied. 3,620 patients with TRD have been treated with ESK NS 
as part of a clinical trial (phase 2-4) in the clinical development programme.   

Figure 2 ESK NS clinical programme for TRD 

 

Abbreviations: ESK, esketamine; NS, nasal spray. 

A single-arm 2-year open-label long-term extension (LTE) to ESCAPE-TRD has also been 
conducted. Patients in ESCAPE-TRD, who completed ESK NS treatment in combination 
with an SSRI/SNRI to week 32, and where commercial ESK NS was not accessible to them 
in their country, were eligible to be enrolled in the LTE trial. Data for the intention-to-
treat (ITT) population showed a consistent safety profile and maintained efficacy for 
most patients over 136 weeks. Of the 149 patients that experienced remission in ES-
CAPE-TRD, only 9 patients experienced relapse from point of remission and throughout 
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ESCAPE-LTE, and 118 (79.2%) remained in remission. As analyses for the 3+ prior treat-
ment failures subgroup have not been conducted, data from the LTE trial is not pre-
sented in this application.   
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6. Efficacy  

6.1 Efficacy of esketamine compared to quetiapine for adults 
with treatment-resistant Major Depressive Disorder  

6.1.1 Relevant studies 

The efficacy and safety of ESK NS compared to QTP XR in participants with treatment-re-
sistant MDD with a current moderate to severe depressive episode is assessed in the ES-
CAPE-TRD study. ESCAPE-TRD is an open-label, single-blind (with raters unaware of group 
assignments), multicentre, phase 3b, randomized, active-controlled trial. Prior to ran-
domisation the investigator ensured that participants had all necessary information for 
psychotherapeutic options available to ensure TRD patients are not only offered pharma-
cological treatment, but also psychotherapy. The study comprised four phases: an up-to-
14-day screening phase, an 8-week acute phase, a 24-week maintenance phase, and a 2-
week safety follow-up phase. Additionally, in ESCAPE-TRD ESK NS and QTP XR was given 
in addition to patients’ current AD medication (continuing SSRI/SNRI) to which they had 
non-response, as suggested by the DMC in the previous assessment70. Together, the 
acute and maintenance phase is referred to as the treatment phase. The study is final-
ised, and thus no early data cut-off has been used in this application. In the ITT popula-
tion, the median time in the study was 230 days in the group of patients treated with ESK 
NS + OAD, and 238 days in the group of patients treated with QTP XR + OAD. In the sub-
group of patients with 3+ prior treatment failures, the median time in the study was 
230.5 days in the ESK NS group and 237 days in the QTP XR group65,66. 

To evaluate the long-term safety of ESK NS, the SUSTAIN-3 study is included in the cur-
rent submission. However, as long-term efficacy is important within this indication, effi-
cacy data from SUSTAIN-3 is also included as a supplement to ESCAPE-TRD. SUSTAIN-3 is 
an open-label extension study and includes participants from the studies: TRANSFORM-
1, TRANSFORM-2, TRANSFORM-3, SUSTAIN-1, SUSTAIN-2 and participants from US study 
sites in ESKETINTRD3006. In brief, the definition of TRD applied in SUSTAIN-3 is non-re-
sponse to an adequate trial of at least two ADs in the current episode of depression, one 
of which was observed prospectively44. SUSTAIN-3 had two open-label phases: a 4-week 
induction phase (if applicable) and a variable duration optimisation/maintenance phase. 
The study is final, and thus no early data cut-off has been used in this application. The ES-
CAPE-TRD and SUSTAIN-3 studies are summarised in Table 12. The studies are described 
in detail in Appendix A. Finally, efficacy and safety data from real-world evidence studies 
are summarised in section 6.1.5 and in section 9.1, respectively.  
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6.1.2 Comparability of studies  

The comparison of ESK NS and QTP XR is based on the head-to-head trial ESCAPE-TRD. 
However, as the SUSTAIN-3 study contributes to the evaluation of long-term safety of 
ESK NS and the efficacy data is presented as a supplement, a comparison of the ESCAPE-
TRD and SUSTAIN-3 is provided here. SUSTAIN-3 is an open-label extension study with-
out a comparator arm, specifically aimed at assessing the long-term safety of ESK NS. 
Therefore, SUSTAIN-3 serves as a valuable supplement to ESCAPE-TRD.  

6.1.2.1 Comparability of patients across studies 

Baseline characteristics for the full analysis set including all participants who were ran-
domised in ESCAPE-TRD (the ITT population) and baseline characteristics for the subpop-
ulation of patients with 3+ prior treatment failures are presented in Table 13. In addition, 
Table 13 presents characteristics of all participants in SUSTAIN-3 who were eligible to en-
ter the study and who received at least one dose of study intervention (All Enrolled Anal-
ysis Set). Since patients in SUSTAIN-3 come from various parent studies, some baseline 
characteristics are marked as N/A in Tabel 13. This is because these data are only availa-
ble in the individual parent clinical study reports and are not compiled in the SUSTAIN-3 
clinical study report.
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had a psychiatric comorbidity and received ESK NS as adjunctive treatment to a vast 
number of different treatments including SSRIs/SNRIs, other ADs, mood stabilisers and 
antipsychotics. Clinical response rates improved from 28.4% at one month to 64.2% at 
three months, while remission rates increased from 11.2% to 40.6% after three months. 
Notably, 38% of those who were in remission at three months had not responded at one 
month. There were no significant differences in response rates between patients with 
and without psychiatric comorbidities.  

Long-term effectiveness of ESK NS was assessed by Rosso et al. 202590 in the REAL-ESK 
study among 78 patients after 6 and 12 months, showing that 76.2% and 78.9% were re-
sponders/remitters, respectively.90 A subpopulation analysis of REAL-ESK among 30 el-
derly patients with TRD (≥ 65 years) by d’Andrea et al. 202391 found that 53.3% of the pa-
tients experienced clinical response and 33.3% remission at three months 53.3% and 
33.3% respectively. Furthermore, Chiappini et al. 202386 examined a subsample of 26 pa-
tients with a substance use disorder in the REAL-ESK study and noted a decrease in 
MADRS scores over time, indicating the efficacy of ESK NS, with no reported cases of mis-
use. Martinotti et al. 202392 investigated the effectiveness and tolerability of ESK NS in 
70 patients with either bipolar TRD (n=35) or unipolar TRD (n=35). At three months, 
57.14% of patients with unipolar TRD and 68.57% of bipolar TRD had a clinical response 
respectively, while the proportion of patients achieving clinical remission was 28.57% for 
unipolar TRD and 48.57% for bipolar TRD. 

Finally, a recent Spanish study (INTEGRATE) by Molero et al. (2025) included 189 TRD pa-
tients who had not responded to at least three different AD strategies of which at least 
one was a combination or augmentation strategy. Among the patients 22.8% had re-
ceived neuromodulation, mostly ECT (20.1%), while nearly 30% of patients had addi-
tional psychiatric conditions and more than 50% a general medical condition. The study 
found that 80.4% of participants achieved response or remission during the induction 
phase, with this increasing to 90% during the maintenance phase. Remission rates were 
reported at 9.5%, 18.7%, and 38.3% across the induction, optimization and maintenance 
phases, respectively89. 

Overall, these studies show results similar to patients treated with ESK NS in ESCAPE-TRD 
in which % were in response at week 8 and % were in remission at week 8.  

7. Comparative analyses of 
efficacy  

7.1.1 Differences in definitions of outcomes between studies 

N/A 

7.1.2 Method of synthesis  

N/A 
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in the subgroup (3+ prior treatment failures) obtained from the ESCAPE-TRD trial65. Refer 
to Table 117 in Appendix K for details.  

The number of patients who discontinue each cycle was calculated by applying the ap-
propriate risk of discontinuation directly to the number of patients in each health state 
at each cycle.  

Discontinuation in response or remission phase  

Patients in ESCAPE-TRD were followed for 32 weeks (8 weeks in the acute phase and 24 
weeks in the maintenance phase). 

Patients who discontinue treatment after achieving response or remission were assumed 
to remain in their respective health states. The probability of treatment discontinuation 
following response or remission was derived from the ESCAPE-TRD post hoc analysis, ap-
plied as a 2.13 % discontinuation rate per four-week cycle in the ESK NS arm and 2.04 % 
in the QTP arm.  

ESK NS treatment discontinuation upon reaching recovery 

The SmPC for ESK NS states that ‘the need for continued treatment should be re-exam-
ined periodically’. It is well established that when remission has been achieved and sus-
tained for a sufficient period of time, the risk of relapse falls. In a clinical setting, a decla-
ration of a full functional recovery state raises the possibility that treatment can be dis-
continued or, if treatment is continued, the aim is prevention of a subsequent episode93. 
Full functional recovery is expected to be achieved after 6-9 months in a remission 
health state. As such, in the economic model, the definition of recovery is 9 months of 
relapse-free remission.  

To estimate the probability of treatment discontinuation upon recovery, the probability 
was sourced from the SUSTAIN-1 study72, where 35.4% of patients discontinued treat-
ment with ESK NS immediately upon achieving recovery.  

For the remaining patients, it was assumed that patients discontinue ESK NS over time 
(applied as 24.9% discontinuing rate per four-week cycle). This means that a proportion 
of patients continued ESK NS therapy for up to 2 years in remission, depending on the 
level of risk of relapse/recurrence. 

This assumption is based on the natural history of disease as well as national and inter-
national guidelines, which recommend continuing treatment with current OADs for at 
least 6–12 months after remission to reduce the risk of relapse. The required duration of 
recurrence prevention treatment with the OADs beyond this period remains uncertain, 
ranging from 3 years to a lifetime45,55-58. 

QTP XR treatment discontinuation upon reaching recovery 

As no information to inform long-term discontinuation for QTP was available, the as-
sumptions for discontinuation described above for the ESK NS arm were applied to the 
QTP XR arm, following a conservative approach.  
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8.1.2.2 Mortality 

Mortality is accounted for using two different sources for risk of death, which are applied 
concurrently: all-cause mortality risk, specific to age and gender adjusted for the back-
ground mortality based on Danish life tables, and suicide-related mortality risk, specific 
to each health state. 

For the all-cause mortality, first, the model derives a weighted mortality risk for each 
age. This is weighted according to the proportion of males and females in the model’s 
cohort. At the beginning of the model, the mortality risk for the baseline age of the co-
hort (i.e., 44 years in the 3+ prior treatment failures subgroup) is used.  

The additional mortality from suicide attempts is also explicitly modelled, which is calcu-
lated by adding the annual probability of a fatal suicide attempt to the background an-
nual age and sex specific probability of death. Given the limited suicide data from ES-
CAPE-TRD, the meta-analysis by Bergfeld et al. investigating suicidality in patients with 
TRD was used to estimate the incidence of completed suicides at 0.47 per 100 patient-
years24. This rate is applied to the MDE state in the model.  
 
While patients in the response state achieve ≥50% improvement from baseline in the 
MADRS score, they are still affected by the TRD symptoms. Excess mortality due to sui-
cide during response is therefore included and assumed to be half of MDE (i.e., 0.00235). 
It is assumed that patients in remission and recovery had no excess mortality.  

8.1.2.2.1 Initial treatment  

Except where indicated, ESCAPE-TRD individual-level patient data was used to derive 
health state transition probabilities in the initial treatment line with ESK NS + OAD or 
QTP XR + OAD. The data used to derive transitions from ESCAPE-TRD include MADRS 
scores, relapse, and treatment discontinuation rates.  

a) Transition Probabilities for Response, Remission and treatment 

discontinuation from MDE 

Probability of transition from MDE to response, remission, and MDE on subsequent 
treatment were calculated using the observed case approach. At the end of cycles 1, 2, 3, 
4, and 5, these transition probabilities were estimated by dividing the number of patients 
in response state, in remission state, and those discontinuing treatment without reach-
ing response or remission. For example, in the ESK cohort (3+ prior treatment failures), 
there were 130 patients who were in MDE state on day 1 and who were not censored on 
day 36. Among these, 130 patients, 30 were in response state on day 36. Probability of 
transitioning from MDE to response in cycle 1 for the ESK cohort was then calculated as 
30/130 = 23.08%.   
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b) Transition probabilities from response to remission, loss of response, relapse 

and discontinuation in response or remission 

For estimation of transition probabilities from response to remission, loss of response 
and relapse, the number of patients who had the state transition in the trial arm was di-
vided by the number of days for which patients in the same arm were at risk of the tran-
sition. This yielded a per patient-day rate of transition. The daily transition rate was mul-
tiplied by 28 to get the per-cycle transition rate (r). The 28-day rate was then converted 
to probability (p) with the formula:  𝑝𝑝4−𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 = 1 − 𝑒𝑒−𝑟𝑟.  

When calculating the rate of loss of response (i.e. from response to MDE on subsequent 
treatment), patients who had remitted were censored on the day of going to remission. 
For example, a patient who had a response, then remission, then a relapse, would be 
censored at the time of their remission for the purposes of loss of response rate calcula-
tion. Relapse after remission is calculated separately from the loss of response rate. 

Given the low number of loss of response and relapse events, the transition probabilities 
for loss of response and relapse in the analysis are populated using the ITT population 
from the ESCAPE-TRD trial. All other transitions are based on the 3+ prior treatment fail-
ures subgroup. 

c) Transition probability for Recurrence 

Patients that achieve remission and recovery might experience a recurrence of an MDE 
and initiate subsequent treatment. As there is no sufficient follow-up data in ESCAPE-
TRD to derive the probability of recurrence to model differences between treatment 
arms, a conservative assumption is used by setting the probability of recurrence equal to 
the relapse probability of ESK in both treatment arms (applied as 0.97% per four-week 
cycle)94.  

8.1.2.3 Subsequent Treatment 

The probabilities of transitioning from MDE to response, from MDE to remission, and 
from response to remission in the subsequent treatment line were estimated by dividing 
the number of patients who made the transition by the number of days at risk of the 
transition, and converting this daily rate to a 28-day cycle probability as described above. 
Only two loss of response and three relapse events were recorded in this period in ES-
CAPE-TRD, therefore loss of response and relapse probabilities in the subsequent treat-
ment line were derived from literature20. Details of this derivations are described in Ap-
pendix K. The model includes three subsequent treatment lines, that patients can initiate 
if they experience more relapses before transitioning to the non-specific treatment state. 
The division of subsequent treatment and non-specific treatment is made to capture the 
difference in probability of achieving response and remission in earlier vs later treatment 
lines as well as the increased risk of relapse in the later lines.   
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8.1.2.4 Non-specific Treatment 

After exhausting three subsequent treatments, patients are assumed to transition to a 
best supportive care (a non-specific treatment mix) phase, where they could still achieve 
response or remission. This phase does not represent a single treatment given the heter-
ogeneity of treatments given to patients at this late stage, who have failed multiple lines 
of treatment. In the absence of a clear best supportive care treatment the model uses 
weighted average cost estimates of OADs from two classes: SSRIs (escitalopram, ser-
traline, paroxetine, fluoxetine, citalopram, or fluvoxamine) and SNRIs (duloxetine or ven-
lafaxine XR). The division of subsequent treatment lines and non-specific treatment 
(which both contain the same treatments, OADs) is made to capture the difference in 
probability of achieving response and remission in earlier vs later treatment lines as well 
as the increased risk of relapse in the later lines. Efficacy for the non-specific treatment 
phase were sourced from Edwards et al.81. Specifically, expert clinical opinion sourced 
from Edwards et al. provided estimates on the annual probability of remission or re-
sponse. The 2-month probabilities are converted to a constant rate (r=-LN(1-p)/t), which 
is then converted to 4-week probabilities (p=1-exp(-r*t). 

Only low rates of response (<10-25%) and sustained remission (≤12%) are achieved in 
current clinical practice for up to 3.5 years (refer to Appendix M). For the minority who 
achieve benefit, these patients are more likely than patients with treatment-responsive 
MDD to experience relapse and recurrence and have lower remission rates. 

8.2 Presentation of efficacy data from [additional 
documentation] 

N/A 

8.3 Modelling effects of subsequent treatments 
Described in Section 8.1.2, above.  

8.4 Other assumptions regarding efficacy in the model 
N/A 

8.5 Overview of modelled average treatment length and time 
in model health state 

An overview of proportion of patients by health state in the ESK NS + OAD arm and QTP 
XR + OAD arm are provided in Figure 4 and Figure 5, respectively.  



 
 

58 
 

Figure 4 Health states distribution over time in the ESK NS + OAD arm  

 

Abbreviations: AD, antidepressant; ESK, esketamine; MDE, major depressive episode; NS, nasal spray. 

Figure 5 Health state distribution over time in the QTP XR + OAD arm 

 

Abbreviations: AD, antidepressant; MDE, major depressive episode; QTP, quetiapine;  XR, extended-release. 

OS and PFS are not states being modelled in this analysis, hence Table 23is not applica-
ble. An overview of the modelled average treatment length and the mean duration in 
the TRD health states are provided in Table 24 and Table 25, respectively. Table 25 
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Table 26 presents safety data from ESCAPE-TRD and from SUSTAIN-3. Dose reductions, 
discontinuation regardless of reason, and discontinuation due to AEs were more fre-
quent in the QTP XR arm than in the ESK NS arm. 

Generally, TEAEs and TEAEs possibly related to study drug were more frequent in the ESK 
NS + OAD arm than in the QTP XR + OAD arm. Serious TEAEs were similarly distributed 
across treatment arms and populations in ESCAPE-TRD. However, serious TEAEs were 
more frequent in SUSTAIN-3 than in ESCAPE-TRD. Although TEAEs and TEAEs possibly re-
lated to study drug were more common with ESK NS + OAD than QTP XR + OAD (Table 
26), the TEAEs were typically transient in nature and the odds of discontinuation due to a 
TEAE were significantly lower in the ESK NS group compared to the QTP XR group (OR in 
subgroup with 3+ prior treatment failures: ).  

In the full analyses set in ESCAPE-TRD, 92.0% of all TEAEs resolved on the same day with 
ESK NS + OAD vs 12.1 % with QTP XR + OAD. The majority of the most common TEAEs 
(occurring in ≥5 % of patients in either arm) most frequently resolved within ≤1 hour. For 
example, for dizziness, the most frequent TEAE reported with ESK NS + OAD,  of 
events resolved within 1 hour with ESK NS + OAD vs  of events with QTP XR + OAD, 
while  and  respectively, lasted 2 days or more. Similarly for somnolence, the 
most frequent TEAE reported with QTP XR + OAD,  of events resolved within 1 
hour with ESK NS + OAD, vs just  of events with QTP XR + OAD. Furthermore, the 
median number of study intervention days with TEAEs was lower with ESK NS + OAD vs 
QTP XR + OAD: 16.0 vs 18.0 days, respectively, culminating in a significantly lower overall 
proportion of study intervention days with TEAEs with ESK NS + OAD vs QTP XR + OAD 
(median:  vs  of days, respectively; mean difference [95% CI]: 

)15. In addition, AEs during treatment with ESK NS + OAD generally become 
less frequent with ongoing treatment, and most are mild to moderate in severity95.  

In the previous assessment of ESK NS, DMC expressed a concern about dissociation as a 
TEAE70. However, in ESCAPE-TRD, while dissociation occurred in  of patients, the 
events were generally mild or moderate and transient in nature65. 

Moreover, relative to patients who received ESK NS + OAD, who generally maintained a 
stable weight and BMI over 32 weeks of treatment, patients treated with QTP XR + OAD 
more commonly experienced a TEAE of weight increased:  pa-
tients, respectively15. A recent review supports these findings, indicating that antipsy-
chotics are associated with relatively more weight gain than most other psychotropic 
agents. Specifically, while the risk of weight gain with QTP is considered moderate, it is 
not deemed clinically relevant for ESK NS96. Weight gain can negatively impact quality of 
life, contribute to morbidity, and is a frequent reason for treatment discontinuation. Ad-
ditionally, evidence suggests that low‐dose QTP is associated with an increased risk of 
major adverse cardiovascular events97.  
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Figure 9 Cost-effectiveness scatterplot 
Abbreviations: AD, antidepressant; ESK, esketamine; QALY, quality-adjusted life years; QTP, quetiapine. 

 

 

Figure 10 Cost-effectiveness acceptability curves for ESK+AD and QTP+AD 
Abbreviations: AD, antidepressant; CEAC, cost-effectiveness acceptability curve; ESK, esketamine; QALY, 
quality-adjusted life years. 
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Figure 12 ESCAPE-TRD trial design 

 

Abbreviations: AD. antidepressant; CGI-C, Clinical Global Impression – Change; MADRS, Montgomery–Asberg Depression Rating Scale; MDD, major depressive disorder; NS, nasal spray; Q4W, every 4 
weeks; SNRI, serotonin-norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TRD, treatment resistant depression; XR, extended-release. 

Source: Janssen EMEA, 2023, Figure 165.Source: Janssen EMEA, 2023, Figure 165. 
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Appendix D. Extrapolation  
All relevant information of extrapolations of treatment effects and transition probabili-
ties is presented in Section 7.  

D.1  Extrapolation of [effect measure 1] 

Not applicable.  

D.1.1 Data input 

Not applicable. 

D.1.2 Model 

Not applicable. 

D.1.3 Proportional hazards 

Not applicable. 

D.1.4 Evaluation of statistical fit (AIC and BIC) 

Not applicable.  

D.1.5 Evaluation of visual fit  

Not applicable. 

D.1.6 Evaluation of hazard functions 

Not applicable.  

D.1.7 Validation and discussion of extrapolated curves 

Not applicable. 

D.1.8 Adjustment of background mortality 

Not applicable.  

D.1.9 Adjustment for treatment switching/cross-over 

Not applicable.  

D.1.10 Waning effect 

Not applicable.  
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D.1.11 Cure-point 

Not applicable.  

D.2 Extrapolation of [effect measure 2] 

Not applicable.  
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Risk of clinical events – subsequent treatment (line 2/line 3/line 4 in subsequent treatment) 
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Health state utilities 

Utilities - MDE cycle 1 0.432 0.401 0.464 Beta 

Utilities - MDE cycle 2 0.560 0.512 0.607 Beta 

Utilities - MDE cycle 3 0.605 0.541 0.668 Beta 

Utilities - MDE cycle 4 0.555 0.471 0.638 Beta 

Utilities - MDE cycle 5 0.574 0.465 0.679 Beta 

Utilities - Response 0.733 0.710 0.756 Beta 

Utilities - Remission cycle 1 0.805 0.775 0.833 Beta 

Utilities - Remission cycle 2 0.818 0.783 0.851 Beta 

Utilities - Remission cycle 3 0.831 0.800 0.860 Beta 
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Utilities - Remission cycle 4 0.857 0.826 0.885 Beta 

Utilities - Remission cycle 5 0.868 0.835 0.898 Beta 

Utilities - Remission cycle 6 0.860 0.819 0.896 Beta 

Utilities - Remission cycle 7 0.883 0.839 0.920 Beta 

Utilities - Remission cycle 8 0.884 0.828 0.930 Beta 

Utilities - Remission cycle 9 0.884 0.828 0.930 Beta 

Utilities - Recovery 0.884 0.828 0.930 Beta 

Disutilities by AE  

Anxiety -0.129 -0.116 -0.142 Normal 

Diarrhoea -0.044 -0.040 -0.048 Normal 

Dizziness -0.085 -0.077 -0.094 Normal 

Dry mouth -0.010 -0.009 -0.011 Normal 

Fatigue -0.085 -0.077 -0.094 Normal 

Feeling abnormal -0.085 -0.077 -0.094 Normal 

Feeling drunk -0.085 -0.077 -0.094 Normal 

Headache -0.115 -0.104 -0.127 Normal 

Illusion -0.085 -0.077 -0.094 Normal 

Insomnia -0.129 -0.116 -0.142 Normal 

Nausea -0.065 -0.059 -0.072 Normal 

Somnolence -0.085 -0.077 -0.094 Normal 

Throat irritation -0.010 -0.009 -0.011 Normal 

Vertigo -0.085 -0.077 -0.094 Normal 

Vision blurred -0.050 -0.045 -0.055 Normal 
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Vomiting -0.065 -0.059 -0.072 Normal 

Sedation -0.085 -0.077 -0.094 Normal 

Confusional state -0.085 -0.077 -0.094 Normal 

Unit costs per AE     

Anxiety 4234.000 3444.951 5103.196 Gamma 

Blood pressure increased 2240.000 1822.553 2699.848 Gamma 

Delusional perception 2861.000 2327.824 3448.333 Gamma 

Derealisation 2571.000 2091.868 3098.799 Gamma 

Diarrhoea 4977.000 4049.486 5998.726 Gamma 

Dissociation 4234.000 3444.951 5103.196 Gamma 

Dizziness 2571.000 2091.868 3098.799 Gamma 

Dizziness postural 2571.000 2091.868 3098.799 Gamma 

Dry mouth 1286.000 1046.341 1550.002 Gamma 

Dysgeusia 2012.000 1637.044 2425.042 Gamma 

Fatigue 1957.000 1592.293 2358.752 Gamma 

Feeling abnormal 5271.000 4288.696 6353.081 Gamma 

Feeling drunk 5271.000 4288.696 6353.081 Gamma 

Headache 5271.000 4288.696 6353.081 Gamma 

Hypoaesthesia 2012.000 1637.044 2425.042 Gamma 

Hypoaesthesia oral 2012.000 1637.044 2425.042 Gamma 

Illusion 2861.000 2327.824 3448.333 Gamma 

Insomnia 2012.000 1637.044 2425.042 Gamma 

Nausea 4977.000 4049.486 5998.726 Gamma 
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Paraesthesia 2012.000 1637.044 2425.042 Gamma 

Paraesthesia oral 2012.000 1637.044 2425.042 Gamma 

Somnolence 2012.000 1637.044 2425.042 Gamma 

Vertigo 8274.000 6732.057 9972.565 Gamma 

Vision blurred 1085.000 882.799 1307.739 Gamma 

Vomiting 4977.000 4049.486 5998.726 Gamma 

Sedation 1957.000 1592.293 2358.752 Gamma 

Confusional state 2012.000 1637.044 2425.042 Gamma 

Direct medical costs 

Cumulative Medical Resource Utilisa-
tion - MDE 

9970.784 8112.628 12017.681 Gamma 

Cumulative Medical Resource Utilisa-
tion - Response 

5688.550 4628.432 6856.350 Gamma 

Cumulative Medical Resource Utilisa-
tion - Remission 

1406.317 1144.235 1695.018 Gamma 

Cumulative Medical Resource Utilisa-
tion - Recovery 

1406.317 1144.235 1695.018 Gamma 

Cumulative Medical Resource Utilisa-
tion -  MDE (without treatment) 

9970.784 8112.628 12017.681 Gamma 

Cumulative Medical Resource Utilisa-
tion -  Response (without treatment) 

5688.550 4628.432 6856.350 Gamma 

Cumulative Medical Resource Utilisa-
tion -  Remission (without treatment) 

1406.317 1144.235 1695.018 Gamma 

Indirect medical costs 

Cumulative Indirect Travel Costs - 
MDE 

324.681 264.173 391.334 Gamma 

Cumulative Indirect Travel Costs - Re-
sponse 

185.238 150.717 223.265 Gamma 
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Cumulative Indirect Travel Costs - Re-
mission 

45.794 37.260 55.195 Gamma 

Cumulative Indirect Travel Costs - Re-
covery 

45.794 37.260 55.195 Gamma 

Cumulative Indirect Patient Costs - 
MDE 

3288.437 2675.604 3963.519 Gamma 

Cumulative Indirect Patient Costs - 
Response 

1876.125 1526.490 2261.274 Gamma 

Cumulative Indirect Patient Costs - 
Remission 

463.813 377.377 559.029 Gamma 

Cumulative Indirect Patient Costs - 
Recovery 

463.813 377.377 559.029 Gamma 

Mortality 

Excess mortality for TRD patients, 
MDE 

0.005 0.002 0.007 Normal 

Excess mortality for TRD patients, Re-
sponse 

0.002 0.001 0.004 Normal 

Abbreviations: AD, antidepressant; AE, adverse event; ESK, esketamine; MDE, major depressive episode; QTP, 
quetiapine; TRD, treatment resistant depression; Tx, treatment.
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Appendix I. Literature searches 
for health-related quality of life 

I.1 Health-related quality-of-life search 

Objective 

An economic SLR was conducted to identify publications reporting preference-based 
HSUVs associated with depression (including TRD and MDD) and other related condi-
tions. To avoid repetition the HRQoL and HSUVs is reported in the same SLR below. 

I.1.1 Information sources  

The population of interest for the economic evaluation and UK-based resource/cost 
study SLRs was restricted to patients with MDD/TRD. However, a decision was taken to 
broaden the population of interest to patients with depression regardless of severity for 
the HSUV SLR. This ensured that the scope of the HSUV SLR was aligned with the HRQoL 
search conducted as part of two previous relevant documents: 

• NICE clinical guideline CG90 (Depression in adults: recognition and manage-
ment), originally published in 2008 and updated in July 2016 (5) [Population of 
interest: adults (aged 18 years and older) with mild, moderate or severe depres-
sion, including people with chronic depression] 

• NICE single technology appraisal (STA) for vortioxetine for the treatment of ma-
jor depressive episodes (MDEs) (TA367) (6), published November 2015. 

 

The approach adopted for the current SLR of HSUVs (conducted in July 2018) was to lev-
erage the search strategies undertaken for the CG90 guideline to identify utility evidence 
published since July 2016. The disease-specific search terms used in the CG90 economic 
search strategies were combined with a bespoke HSUV-specific filter to identify poten-
tially relevant citations (the original CG90 search strategy was not restricted to identify-
ing utility studies). Subsequent updates of the July 2018 search were conducted in April 
2019, September 2019, and January 2020. Relevant HSUV publications published prior to 
July 2016 and meeting the eligibility criteria for inclusion in the CG90 clinical guideline 
and vortioxetine STA are also summarised in the current report to provide a comprehen-
sive summary of reported utilities in patients with depression. 

July 2018 – January 2020 updates 

On 5th July 2018, electronic searches were performed via the Ovid platform across Em-
base, MEDLINE (including various subcategories), the Cochrane Library (covering HTA, 
NHS EED, Cochrane Database of Systematic Reviews, DARE, and CENTRAL), and PsycInfo 
to identify evidence published from 2016 onwards. Supplementary searches included 
reference lists, conference proceedings, and additional grey literature. On 4th April 2019, 
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I.1.4 Systematic selection of studies  

I.1.4.1 July 2018 update 

The electronic databases identified a total of 22,287 citations. Following removal of 
5,194 duplicates, 17,093 citations were screened on the basis of title and abstract. A to-
tal of 53 citations which potentially reported HSUVs of interest and were thus considered 
to be potentially relevant were obtained for full text review. At this stage, a further 25 
citations were excluded. Hand searching yielded three additional publications reporting 
relevant utilities, resulting in a total of 31 publications that were eligible for inclusion in 
the HSUV review update. Of the 31 included publications, 29 were full publications and 
were extracted in detail. The remaining two citations were presented as abstracts only; 
due to limited reporting and the difficulties associated with meaningful quality assess-
ment of abstracts, these studies were not extracted and were tagged113,114. 

In addition, 266 studies reporting disease-specific HRQOL data were tagged following the 
title/abstract review phase, and hand searching yielded two additional publications re-
porting relevant HRQOL data.  

I.1.4.2 April 2019 update 

In April 2019, the electronic databases identified a total of 11,204 citations. Following re-
moval of 2,388 duplicates, 8,816 citations were screened on the basis of title and ab-
stract. A total of 28 citations which potentially reported HSUVs of interest were obtained 
for full text review. At this stage, a further 23 citations were excluded. Hand searching 
yielded three additional publications for inclusion. This resulted in a total of eight publi-
cations that were eligible for inclusion in the April 2019 HSUV update. All eight included 
studies were presented as full publications. 

In addition, 242 studies reporting disease-specific HRQoL data were tagged following the 
title/abstract review phase. 

I.1.4.3 September 2019 update 

In September 2019, the electronic databases identified a total of 6,198 citations. Follow-
ing removal of 742 duplicates, 5,456 citations were screened on the basis of title and ab-
stract. A total of 17 citations which potentially reported HSUVs of interest were obtained 
for full text review. At this stage, a further ten citations were excluded. Hand searching 
did not yield any additional citations for inclusion. This resulted in a total of seven publi-
cations that were eligible for inclusion in the September 2019 HSUV update. Of the seven 
included publications, six were full publications and one was presented as a conference 
abstract only. Due to limited reporting and the difficulties associated with meaningful 
quality assessment of abstracts, this study was not extracted and was tagged.  

In addition, 101 studies reporting disease-specific HRQOL data were tagged following the 
title/abstract review phase. 
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I.1.4.4 January 2020 update 

In January 2020, the electronic databases identified a total of 5,636 citations. Following 
removal of 583 duplicates, 5,053 citations were screened on the basis of title and ab-
stract. A total of 26 citations which potentially reported HSUVs of interest were obtained 
for full text review. At this stage, a further 17 citations were excluded. Hand searching 
did not yield any additional citations for inclusion. This resulted in a total of nine publica-
tions that were eligible for inclusion in the January 2020 HSUV update. Of the nine in-
cluded studies, seven were full publications and two were conference abstracts115,116. 
Due to limited reporting and the difficulties associated with meaningful quality assess-
ment of abstracts, these studies were tagged and not extracted.  

In addition, 97 studies reporting the use of disease-specific and/or generic HRQOL instru-
ments in the population of interest were tagged. 

The PRISMA flow diagram for the study selection process used in the July 2018, April 
2019, September 2019, and January 2020 SLR updates is presented in Figure 13. 
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I.1.4.5 Vortioxetine NICE submission (TA367) 

The electronic database searches identified a total of 5,404 citations. Following removal 
of 1,659 duplicates, 3,745 citations were screened on the basis of title and abstract. A to-
tal of 322 publications were retained for full text screening. Following full text screening, 
23 publications were retained for data extraction. However, only those studies reporting 
HSUV data of potential value for populating the model were discussed further in the sub-
mission document: this consisted of four studies reporting HSUVs and one study report-
ing disutilities. Details of these five unique studies and the REVIVE trial only have been 
retained in the current report. 

The PRISMA flow diagram for the TA367 SLR is presented in Figure 14. 

 





 
 

160 
 

 

I.1.4.6 CG90 

Five unique studies reporting HSUVs for depression were identified (see Table 347 of the 
updated CG90 report, May 2018)117-121.117-121. Of these, two were also identified in the 
vortioxetine submission119,120; therefore, three unique studies were extracted as part of 
the CG90 review119,120.117,118,121. A PRISMA flow diagram summarising the study selection 
process was not available from the updated CG90 report. 

Table 89 provides an overview of the publications included in the SLR updates conducted 
in July 2018, April 2019, September 2019, and January 2020, as well as the Vortioxetine 
NICE submission (TA367) and the CG90 guidelines. Table 90 details the publications ex-
cluded during full-text screening from the SLR updates in July 2018, April 2019, Septem-
ber 2019, and January 2020, along with the reasons for their exclusion. However, full-
text exclusions for the Vortioxetine NICE submission (TA367) and the CG90 guidelines are 
not available. 
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Murata, 2019 Alterations of mental defeat and cognitive flexibility during cognitive behavioral therapy in patients with major depressive 
disorder: a single-arm pilot study 

Sumiyoshi, 2019 Relationship of cognitive impairment with depressive symptoms and psychosocial function in patients with major depres-
sive disorder: Cross-sectional analysis of baseline data from PERFORM-J 

Yan, 2019 Cost-effectiveness analysis of a randomized study of depression treatment options in primary care suggests stepped-care 
treatment may have economic benefits 

Abdin, 2019 A comparison of the reliability and validity of SF-6D, EQ-5D and HUI3 utility measures in patients with schizophrenia and 
patients with depression in Singapore 

Grochtdreis, 2019 Cost-effectiveness analysis of collaborative treatment of late-life depression in primary care (GermanIMPACT) 

Hensel, 2019 A Web-Based Mental Health Platform for Individuals Seeking Specialized Mental Health Care Services: Multicenter Prag-
matic Randomized Controlled Trial 

Jaffe, 2019 The humanistic and economic burden of treatment-resistant depression in Europe: a cross-sectional study 

Shearer, 2019 Refractory depression - cost-effectiveness of radically open dialectical behaviour therapy: findings of economic evaluation 
of RefraMED trial 

Usuba, 2019 Trend of the burden of chronic illnesses: using the Canadian Community Health Survey 

Aznar-Lou, 2019 Diagnostic accuracy and treatment approach to depression in primary care: Predictive factors 

Bounthavong, 2018 Economic evaluation of home-based telebehavioural health care compared to in-person treatment delivery for depression 

Chatterton, 2018 Economic evaluation of a dietary intervention for adults with major depression (the "SMILES" trial) 

Morales, 2018 Differences in sleep functioning between individuals with seasonal affective disorder and major depressive disorder in 
Finland 

Rubio, 2019 Cost-effectiveness of antidepressants versus active monitoring for mild-to-moderate major depressive disorder: a multi-
site non-randomized-controlled trial in primary care (INFAP study) 

Segal, 2018 Cost effectiveness and cost-utility analysis of a group-based diet intervention for treating major depression-the HELFIMED 
trial 

Simon, 2018 Comparative economic evaluation of quetiapine plus lamotrigine combination vs quetiapine monotherapy (and folic acid 
vs placebo) in patients with bipolar depression (CEQUEL) 
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Yamabe, 2019 Health-related quality of life outcomes, economic burden, and associated costs among diagnosed and undiagnosed de-
pression patients in Japan 

Biesheuval-Leliefeld, 2017 Effectiveness of supported self-help in recurrent depression: A randomized controlled trial in primary care 

Bjorkelund, 2018 Clinical effectiveness of care managers in collaborative care for patients with depression in Swedish primary health care: a 
pragmatic cluster randomized controlled trial 

Driessen, 2017 Cognitive-behavioral versus psychodynamic therapy for major depression: Secondary outcomes of a randomized clinical 
trial 

Engel, 2018 The impact of depression on health-related quality of life and wellbeing: identifying important dimensions and assessing 
their inclusion in multi-attribute utility instruments 

Eriksson, 2017 Long-term effects of Internet-delivered cognitive behavioral therapy for depression in primary care-The PRIM-NET con-
trolled trial 

Gamst Klaussen, 2018 Assessment of outcome measures for cost-utility analysis in depression: mapping depression scales onto the EQ-5D-5L 

Hange, 2017 The impact of internet-based cognitive behavior therapy on work ability in patients with depression - A randomized con-
trolled study 

Haro, 2018 Real-world outcomes in patients with depression treated with duloxetine or a selective serotonin reuptake inhibitor in 
East Asia 

Helvik, 2016a Health-related quality of life in older depressed psychogeriatric patients: one year follow-up 

Helvik, 2016b Are coping strategies and locus of control orientation associated with health-related quality of life in older adults with and 
without depression? 

Hiranyatheb, 2016 The impact of residual symptoms on relapse and quality of life among Thai depressive patients 

Hong, 2016 Real-world outcomes in patients with depression treated with duloxetine or a selective serotonin reuptake inhibitor in 
East Asia 

Iglesias-Gonzalez, 2018 Effectiveness of watchful waiting versus antidepressants for patients diagnosed of mild to moderate depression in primary 
care: A 12-month pragmatic clinical trial (INFAP study) 

Jia, 2018 Associations of Smoking, Physical Inactivity, Heavy Drinking, and Obesity with Quality-Adjusted Life Expectancy among US 
Adults with Depression 
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Kamagata, 2018 Improvements in Quality-Adjusted Life Years and Cost-Utility After Pharmacotherapy for Premenstrual Dysphoric Disorder: 
A Retrospective Study 

Kendrick, 2017 Patient-reported outcome measures for monitoring primary care patients with depression: PROMDEP feasibility random-
ised trial 

Kim, 2016 Development of a Korean version of the perceived deficits questionnaire-depression for patients with major depressive 
disorder 

Kivelitz, 2017 Effectiveness of telephone-based aftercare case management for adult patients with unipolar depression compared to 
usual care: A randomized controlled trial 

Kolovos, 2017 Utility scores for different health states related to depression: individual participant data analysis 

Kuga, 2017 An observational study of duloxetine versus SSRI monotherapy in japanese patients with major depressive disorder: Sub-
group analyses of treatment effectiveness for pain, depressive symptoms, and quality of life 

Markkula, 2016 Prognosis of depressive disorders in the general population- results from the longitudinal Finnish Health 2011 Study 

Mitchell, 2017 Assessing the validity of the ICECAP-A capability measure for adults with depression 

Ock, 2016 Estimating the severity distribution of disease in South Korea using EQ-5D-3L: a cross-sectional study 

Pan, 2018 Evaluating health-related quality of life impact of chronic conditions among older adults from a rural town in Suzhou, 
China 

Richards, 2016 PHASE: a randomised, controlled trial of supervised self-help cognitive behavioural therapy in primary care 

Saragoussi, 2018 Long-term follow-up on health-related quality of life in major depressive disorder: A 2-year european cohort study 

Villoro, 2016 Quality of life and use of health care resources among patients with chronic depression 

Wikberg, 2017 Use of a self-rating scale to monitor depression severity in recurrent GP consultations in primary care - does it really make 
a difference? A randomised controlled study 

Yamada, 2017 Reduction of quality-adjusted life years (QALYs) in patients with premenstrual dysphoric disorder (PMDD) 

Boulenger, 2013 The burden of treatment change in Major Depressive Disorder: Comparison of switch versus non-switch patients in the 
PERFORM study.  

Mann, 2009 Putting the 'Q' in depression QALYs: a comparison of utility measurement using EQ-5D and SF-6D health related quality of 
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patients in the follow 
up phase 

as failure of ≥2 previous an-
tidepressants 

Heslin, 2019 124 N=545 Yes – only 30% of those eligi-
ble for study inclusion 
agreed to take part 

Yes – of the 545 par-
ticipants, 77% 
(N=421) had full 
data on measures 
required for the cur-
rent analyses 

NA – cross-sectional 
study 

The study considered preg-
nant women with depres-
sion; most patients had 
mild/moderate depression  

Single centre study 

Lee, 2019 125 N=36 (patient with 
TRD, N=24; controls, 
N=12) 

No No Yes – no patients were 
lost to follow up 

The study sample included 
patients with TRD defined 
as failure of ≥2 previous an-
tidepressants 

None 

Mihalopoulos, 
2019 126 

N=1,526 (of which 
N=150 had MDD) 

Yes – reports response rate 
of 60% to the original survey 
from which patients were 
recruited 

Yes – the % of miss-
ing data for AQoL-4D 
was small (21 miss-
ing/8,841 overall re-
spondents) 

NA – cross-sectional 
study 

The study considered pa-
tients with affective disor-
ders (including MDD); it is 
unclear if results are gener-
alisable to patients with 
TRD 

None 

Murata, 2019 127 N=18 Yes – of 20 patients assessed 
for eligibility 19 were en-
rolled and started/com-
pleted CBT 

No Yes – one patient was 
excluded from the 
analysis (reason not 
stated) 

The study considered pa-
tients with MDD; it is un-
clear if results are general-
isable to patients with TRD. 

Single-arm trial de-
sign; lack of long-
term follow up data. 

Sumiyoshi, 2019 
128 

N=518 No No NA – cross-sectional 
study 

The study considered pa-
tients with MDD, of which 
40.2% were relapsed; it is 
unclear if results are gener-
alisable to patients with 
TRD. 

None 
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Yan, 2019 129 N=206 No No – reports meth-
ods for handling 
missing data only 

No The study considered pa-
tients with depressive 
symptoms based on the 
PHQ-9; it is unclear if results 
are generalisable to pa-
tients with TRD. 

Study based in two 
primary care clinics 

Studies identified by September 2019 update (n=6) 

Abdin, 2019 130 N=249 No No No The study sample included 
patients with depression; 
no further details were pro-
vided, and it is unclear if re-
sults are generalisable to 
patients with TRD 

None 

Grochtdreis, 2019 
131 

N=246 No No No The study sample included 
patients with late-life de-
pression; it is unclear if re-
sults are generalisable to 
patients with TRD 

None 

Hensel, 2019 132 N=812 Yes – of 1,455 individuals ap-
proached, 975 consented, of 
which 812 completed the 
baseline assessment ques-
tionnaire 

No  Yes – 236 lost to follow 
up in immediate treat-
ment arm and 72 in de-
layed treatment arm 

The study sample included 
patients with mood/anxiety 
disorders; it is unclear if re-
sults are generalisable to 
patients with depression or 
TRD 

None 

Jaffe, 2019 27 
[supplemented by 
Jaffe, 2018133] 

N=3,308 MDD pa-
tients and N=48,752 
controls 

No No No Yes, the study sample in-
cluded patients with TRD 
defined as a failure of ≥2 an-
tidepressants 

None 
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Shearer, 2019 134 N=250 No No No The study sample included 
patients with refractory de-
pression; it is unclear if re-
sults are generalisable to 
patients with TRD 

None 

Usuba, 2019 135 NR No No No The study sample included 
patients with mood/anxiety 
disorders; it is unclear if re-
sults are generalisable to 
patients with TRD 

None 

Studies identified by April 2019 update (n=8) 

Aznar-Lou, 2019 
136 

N=263 No Yes – the proportion 
of missing data was 
<3% in all variables 

No The study sample included 
patient with mild or moder-
ate depression; 30.8% pa-
tients had MDD, however, 
patients who had received 
antidepressants in the prior 
2 months were excluded 

None 

Bounthavong, 
2018 137 

N=121 No Yes – missing BDI-II 
data at 3 months 
provided  

No Patients had a diagnosis of 
major or minor depressive 
disorder; however, it is un-
clear if patients were treat-
ment resistant 

Complete case anal-
ysis used for missing 
data 

Chatterton, 2018 
138 

N=67 No No No The study sample included 
patients diagnosed with an 
MDE; it is unclear if patients 
were treatment resistant.  

None 

Morales, 2018 139 N=526 No No No The study sample included 
patients with SAD and/or 

None 
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MDD; it is unclear if results 
are generalisable to pa-
tients with TRD. 

Rubio, 2019 140 N=263 No No Yes – almost 26% of 
patients were lost to 
follow up 

The study sample included 
patients with MDD; it is un-
clear if results are general-
isable to patients with TRD. 

None 

Segal, 2018 141 N=152 No No No Patients were diagnosed 
with MDD; however, it is 
unclear if they were treat-
ment resistant. 

None 

Simon, 2018 142 N=201 No Yes – number of 
missing responses 
provided for each 
treatment group 

Yes – number of re-
spondents at baseline 
and 12-/52-weeks fol-
low up reported 

The study sample included 
patients with bipolar de-
pression; it is unclear if re-
sults are generalisable to 
patients with TRD. 

None 

Yamabe, 2019 143 N=83, 504 No No No The study sample include 
patients with diagnosed or 
undiagnosed depression; it 
is unclear if result is gener-
alisable to patients with 
TRD. 

None 

Studies identified by July 2018 SLR update (N=29) 

Biesheuval-Lelie-
feld, 2017 144 

N=188 Yes – The number of pa-
tients completing the EQ-5D 
at 6 months follow up and 
12 months follow up were 
reported: 

1.0 Allocated to PCT + 

No Yes – 29 lost to follow 
up at 12 months for 
SPCT +TAU arm; 
31/124 lost to follow 
up at 12 months for 
TAU arm 

The study population con-
sisted of patients with 
MDD; antidepressant medi-
cation use was reported; 
however, it is unclear 
whether patients had previ-
ously failed attempts. 

None 
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TAU: 
6 months: 109/124 
12 months: 98/124 

2.0 Allocated to TAU: 
6 months: 107/124 
12 months: 95/124 

Inclusion criteria included 
patients in full or partial re-
mission.  

Bjorkeland, 2018 
145 

N=376 No No Yes – a total of 34 pa-
tients did not partici-
pate in the 3- and 6-
month follow up (29 in 
the intervention group 
and 5 in the control 
group) 

The study population con-
sisted of patients with a 
new diagnosis of mild/mod-
erate depression; it is un-
clear if the results are gen-
eralisable to patients with 
TRD. 

None 

Dreissen, 2017 146 N=341  Yes – the number (%) of pa-
tients completing the EQ-5D 
at baseline and follow up at 
weeks 22 and 
52                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
were reported: 

3.0 Allocated 
to CBT: 

Week 0: 121 (73.8%) 
Week 22: 67 (40.9%) 
Week 52 (47 (28.7%) 

4.0 Allocated 
to psycho-
dynamic 
therapy: 

Week 0: 140 (79.1%) 
Week 22: 82 (46.3%) 

Yes – acknowledges 
impact of missing 
data on results, par-
ticularly at follow up 

No – no details re-
ported 

The study population con-
sisted of patients with 
MDD; it is unclear if patients 
had previously failed treat-
ment attempts and could 
therefore be considered 
treatment-resistant. 

None 
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Week 52: 34 (19.2%) 

Engel, 2018 147 5.0 Individuals 
with depression: 

N=917 
6.0 Healthy sub-

jects: N=1,760 

No No Unclear It is unclear if the study 
population had TRD; previ-
ous treatment history was 
not described.  

None 

Eriksson, 2017 148 Analysed at 12 
months: 

7.0 ICBT: N=38 
8.0 TAU: N=30  

No  No Yes – Loss to follow up 
reported at 3, 6, 12 
months: 

9.0 Allocated to 
ICBT: 

3 months: N=16 
6 months: N=13 
12 months: N=14 

10.0 Allocated to 
TAU-waiting list: 

3 months: N=10 
6 months: N=7 
12 months: N=8 

It is unclear if patients in the 
study had TRD, and details 
of previous treatment were 
not clear.  

None 

Gamst Klaussen, 
2018 149 

NR No No No It is unclear if the study 
population had TRD; previ-
ous treatment history was 
not described.  

None 

Hange, 2017 150 11.0 ICBT: N=46  
12.0 TAU: N=31 

No No No The paper does not report 
whether patients had TRD, 
nor does it describe detail 
of success/unsuccess of pre-
vious antidepressant medi-
cation. The generalisability 

None 
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of the study population is 
therefore unclear. 

Haro, 2018 151 N=1,159  No No No This paper focuses on a 
group of patients switching 
antidepressant treatment 
for the first time (reasons: 
lack of efficacy, AEs, pa-
tients' decision, lack of com-
pliance) and so this cohort 
could be representative of 
patients with TRD, however, 
it is unclear how many pa-
tients had failed previous 
treatments.  

None 

Helvik, 2016a 152 N=144 No No No The paper does not report 
whether patients had TRD, 
nor does it describe detail 
of previous treatment his-
tory.  

None 

Helvik, 2016b 153 N=108  No No Yes – only 108/144 
were included in follow 
up (reasons given for 
loss to follow up re-
ported in paper) 

The paper does not report 
whether patients had TRD, 
nor does it describe detail 
of success/unsuccess of pre-
vious antidepressant medi-
cation.  

None 

Hiranyatheb, 
2016 154 

N=346 No No Yes – of 346 patients 
who completed base-
line EQ-5D, 224 com-
pleted the question-
naire at 3 months 

The study population con-
sisted of patients with 
MDD; it is unclear if patients 
had previously failed treat-
ment attempts. 

None 
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follow up, and 167 at 6 
months follow up 

Hong, 2016 155 Overall: N=452 
13.0 Duloxetine: 

N=227 
14.0 SSRI: N=225 

No No No No – the study excluded pa-
tients who had a history of 
TRD 

None 

Iglesias-Gonzalez, 
2018 156 

N=265  No Yes – missing data 
patterns were evalu-
ated to assess the 
plausibility of data 
missing at random 

Yes – loss to follow up 
reported at 6 and 12 
months: 
15.0 Allocated to an-

tidepressant group: 
6 months: N=29 
12 months: N=40  

16.0 Allocated to ac-
tive monitoring group: 

6 months: N=20 
12 months: N=28 

The study population con-
sisted of patients with 
MDD; it is unclear if patients 
had previously failed treat-
ment attempts. 

None 

Jia, 2018 157 N=24,826  NA No NA It is unclear if the study 
population is representative 
of patients with TRD; pa-
tients were diagnosed with 
depression but there was 
no description of previous 
treatment.  

None 

Kamagata, 2018 
158 

N=49  No No No The study population is un-
likely to be representative 
of patients with TRD; pa-
tients had PMDD and were 
previously untreated.  

None. 
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Kendrick, 2017 159 Analysed in either 
group at: 

17.0 12 weeks: 
N=18 

18.0 24 weeks: 
N=15 

No No Yes – Loss to follow up 
reported at 12 weeks, 
26 weeks: 

19.0 Allocated to 
treatment arm: 

12 weeks: N=4 
26 weeks: N=7 

20.0 Allocated to 
control arm:  

12 weeks: N=7 
26 weeks: N=10 

It is unclear whether previ-
ous treatment was unsuc-
cessful in patients; the pa-
per states that previous 
treatment for depression 
was defined by the partici-
pating GPs rather than as-
sessed independently. 

None 

Kim, 2016 160 N=312  No No No It was not stated that pa-
tients had TRD, however, 
patients were previously on 
either a first-line therapy or 
on a first treatment switch 
from previous antidepres-
sant monotherapy.  

None 

Kivelitz, 2017 161 Analysed at  
21.0 3 months fol-

low up:  
ACM: N=71  
Usual care: N=68 

22.0 6 months fol-
low up: 

ACM: N=61 
Usual care: N=56 

No No Yes – loss to follow up 
reported at t2, t3: 
23.0 Allocated to af-

tercare group N=99: 
t2: N=29 
t3: N=10 

24.0 Allocated to TAU 
group N=100: 

t2: N=27 
t3: N=12 

It is unclear whether previ-
ous treatment was unsuc-
cessful in patients and so it 
is unclear whether patients 
had TRD; the paper states 
that 98/199 total partici-
pants were using antide-
pressants at baseline. 

None 



 
 

185 
 

Kolovos, 2017 162 N=1,629 (of the 10 
RCTs N=856 had been 
randomized to an in-
tervention group and 
N=773 to a control 
group)  

No No – missing data 
did not refer to EQ-
5D instrument 

No It is not clear whether pa-
tients had TRD, and details 
of previous treatment his-
tory were not provided. 

None 

Kuga, 2017 163 Overall: N=523 
25.0 Duloxetine: 

N=273 
26.0 SSRIs: N=250 

No No No It is unlikely that the study 
population is representative 
of patients with TRD; pa-
tients were diagnosed by 
the investigator with at 
least moderate depression 
and no previous treatment 
history/success was pro-
vided.  

None 

Markkula, 2016 
164 

N=4,620  No No – missing data 
did not refer to EQ-
5D instrument  

Yes – Losses during fol-
low-up (n = 1,379 from 
7112 people who par-
ticipated in baseline 
data collection) after 
baseline data collec-
tion 

It is unclear if patients had 
TRD, and details of previ-
ously failed treatment were 
not reported.  

None 

Mitchell, 2017 165 N=617 No No No It is unclear if the study 
population is representative 
of patients with TRD; pa-
tients had depression, and it 
was not reported whether 
patients had failed previous 
treatment. 

None 
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Ock, 2016 166 N=90 Yes – there were 30 re-
sponders for each level of 
severity (mild, moderate, se-
vere) 

No No It is unclear if the study 
population is representative 
of patients with TRD; pa-
tients had MDD, and it was 
not reported whether pa-
tients had failed previous 
treatment. 

None 

Pan, 2018 167 N=65 No – no response rate re-
ported for the preferred in-
struments  

No No The study population con-
sisted of patients with 
MDD; it is unclear if patients 
had previously failed treat-
ment attempts. 

None 

Richards, 2016 168 N=440 No Missing data did not 
refer to EQ-5D in-
struments 

Yes – Follow up data 
reported at 6, 12, 18 
months follow up 

It is unclear if the study 
population had TRD; previ-
ous treatment history was 
not described. Participants 
who were taking medication 
had been doing so for a con-
siderable time before enter-
ing the trial. 

None 

Saragoussi, 2018 
169 

N=1,159  Yes – the number (%) of pa-
tients completing the EQ-5D: 

27.0 Month 0: N=264 
28.0 Month 2: N=244 

29.0 Month 6/12: N=360 
30.0 Month 18/24: N=289 

Unclear – authors 
report that missing 
data were not re-
placed in any of the 
analyses. 

Unclear – loss to follow 
up not explicitly re-
ported, however, de-
clining patient data for 
EQ-5D reported in Fig-
ure 3c of the publica-
tion.  

It is not clear whether pa-
tients were treatment re-
sistant.  

None 

Villoro, 2016 170 N=14,691 No No No It is unlikely that the study 
population is representative 
of patients with TRD; the 

None 
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Spanish National Health 
Survey does not differenti-
ate between different types 
of chronic depression and 
so it unclear whether pa-
tients had TRD.  

Wikberg, 2017 171 N=173  No No Yes – loss to follow up 
reported at 3, 6, 12 
months: 
31.0 Allocated to in-

tervention: 
3 months: N=30 
6 months: N=28 
12 months: N=37 

32.0 Allocated to 
control: 

3 months: N=43 
6 months: N=44 
12 months: N=48 

It is unclear if patients had 
TRD, and details of previ-
ously failed treatment were 
not reported.  

None 

Yamada, 2017 172 N=66 enrolled No No No It is unlikely that the study 
population is representative 
of patients with TRD; pa-
tients had previously un-
treated PMDD. 

None 

Studies identified by vortioxetine submission (n=5) 

Boulenger, 2013 
(abstract PER-
FORM) 173 

N=947  NR NR NR NR None 
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Mann, 2009 119 N=114  No No No The paper does not report 
whether patients had TRD, 
nor does it report details of 
previously failed treatment.  

None 

Sapin, 2004 120 N=226 completers No  Missing data did not 
refer to EQ-5D in-
struments 

Yes – among 250 in-
cluded patients, 24 
were lost to follow up 
(9.6%) 

It is unclear if the study 
population are representa-
tive of a population of pa-
tients with TRD; patients 
were not treated with an 
antidepressant before inclu-
sion. 

None 

Sullivan, 2004 78 N=14,888 Yes – EQ-5D responses for 
14,888 individuals were 
available from MEPS 

No No The population is unlikely to 
be representative of pa-
tients with TRD; participants 
were obtained from MEPS, 
and utilities were derived 
for health states relating to 
an initial episode of depres-
sion. 

Economic evalua-
tion; details regard-
ing the elicitation of 
utilities was limited. 

Winter, 2012 174 N=72 enrolled No No No The paper does not report 
whether patients had TRD, 
nor does it report details of 
any previously failed treat-
ment. 

None 

Unique studies identified by CG90 (n=3) 

Kaltenthaler, 
2006 117 
 

N=62  No No No The study population that 
Kaltenthaler refers to in 
Richards et al (2003) 
175study have mild to mod-
erate anxiety and/or 

None 
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depression, but Kaltenthaler 
does not report whether pa-
tients have had previously 
failed treatment. The study 
population that Kaltenthaler 
refers to in Richards et al 
(2003) 175study have mild to 
moderate anxiety and/or 
depression, but Kaltenthaler 
does not report whether pa-
tients have had previously 
failed treatment.  

Koeser, 2015 118 NR No Unclear – not clear if 
missing data was re-
ferring to EQ-5D 
data; authors re-
ported that patients 
with a missing end-
point assessment in 
the acute and follow 
up phases would be 
assumed to be in the 
least favourable 
health status.  

No The study population con-
sisted of patients with 
MDD; it is unclear if patients 
had previously failed treat-
ment attempts. 

None 

Sobocki, 2006 121 
 

N=398 completers No No No – loss to follow up 
not explicitly reported, 
however, supplemen-
tary appendix S3 of the 
publication reports dis-
continuation rates per 
RCT for ITT sample.  

The study population con-
sisted of patients with de-
pression being treated with 
antidepressant therapy; it is 
unclear if patients had pre-
viously failed treatment at-
tempts. 

None 
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I.1.9 Unpublished data  

N/A 
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• Database studies 

Outcomes Outcomes of interest included: 
• Direct costs 
• Direct healthcare costs 

per patient (over any 
time frame) 

• Resource use (e.g. spe-
cialist/unscheduled 
visits, hospitalisations) 

• Patients and fam-
ily/caregiver costs 

• Influence of comorbid-
ities 

• Suicide-related costs 
• Costs aligned with the 

following health 
states: 

o No re-
sponse/MDE 

o Response 
o Remission 
o Recovery 

Outcomes not listed in inclusion 
column 

Territory of interest UK Non-UK 

Date of publication Original review: no restriction 
April 2019 update: post-July 2018 
September 2019 update: post-
April 2019 
January 2020 update: post-Sep-
tember 2019 

Original review: NA 
April 2019 update: pre-July 2018 
September 2019 update: pre-April 
2019 
January 2020 update: pre-Sep-
tember 2019 

Language of publica-
tion 

English language publications or 
foreign language publications with 
an English abstract 

Foreign language publications 
without an English abstract 

J.1.4 Systematic selection of studies 

The electronic databases identified a total of 3,132 citations. Following removal of 431 
duplicates, 2,701 citations were screened based on title and abstract. Of these, 341 were 
potentially relevant and were obtained for full text review. At this stage, a further 323 
citations were excluded. Hand searching yielded no additional publications, resulting in 
22 publications for final inclusion in cost/resource use SLR.  

The PRISMA flow diagram for the study selection process used in the SLR is presented in 
Figure 15.  
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McCracken, 2006 Health service use by adults with depression: Community survey in five European countries: Evidence from the ODIN 
study.  

McCrone, 2017 The economic cost of treatment-resistant depression in patients referred to a specialist service.  

McMahon, 2012 Chronic and recurrent depression in primary care: socio-demographic features, morbidity, and costs. 

Painchault, 2014 Economic burden of major depressive disorder (MDD) in five European countries: Description of resource use by health 
state. 

Richards, 2016 Cost and Outcome of Behavioural Activation versus Cognitive Behavioural Therapy for Depression (COBRA): a random-
ised, controlled, non-inferiority trial.  

Shearer, 2019 Refractory depression - cost-effectiveness of radically open dialectical behaviour therapy: findings of economic evalua-
tion of RefraMED trial. 

Shi, 2012 Healthcare utilization among patients with depression before and after initiating duloxetine in the United Kingdom.  

Sobocki, 2006 Cost of depression in Europe.  

Thomas, 2003 Cost of depression among adults in England in 2000 

Treglia, 1999 Fluoxetine and dothiepin therapy in primary care and health resource utilization: Evidence from the United Kingdom.  

Vanoli, 2008 Adequacy of venlafaxine dose prescribing in major depression and hospital resources implications.  

Wade, 2010 Healthcare expenditure in severely depressed patients treated with escitalopram, generic SSRIs or venlafaxine in the UK  

 

A list of studies excluded from all the global cost/resource use SLR updates is provided in Table 115. 

Table 115 List of studies excluded from the cost/resource use systematic literature review following full-text review 
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depression in a nation-wide Danish co-
hort. 

Starr L. WA, Dale E. 84 Phase 3 Amendment 4: A Randomized, 
Double-blind, Multicenter, Active-con-
trolled Study of Intranasal ESK Plus an 
Oral Antidepressant for relapse preven-
tation in treatment-resistant depres-
sion 

Hand 
search 

N/A 

 

J.1.7 Quality assessment 

N/A 

J.1.8 Unpublished data 

N/A 
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MDE cy-
cle 5 

Response Observed  
approach 

Remission MDE cy-
cle 1 

Remis-
sion 

Observed  
approach 

MDE cy-
cle 2 

Remis-
sion 

Observed  
approach 

MDE cy-
cle 3 

Remis-
sion 

Observed  
approach 

MDE cy-
cle 4 

Remis-
sion 

Observed  
approach 

MDE cy-
cle 5 

Remis-
sion 

Observed  
approach 

Response Remis-
sion 

Transition rate 
turned into 
probability 

Loss of re-
sponse 

Response 
(on or off 
treat-
ment) 

MDE2 Transition rate 
turned into 
probability 

Assumed to be the 
same as the ITT 
population from 
the ESCAPE-TRD, 
post-hoc analysis65  

Relapse Remis-
sion (on 
or off 
treat-
ment) 

MDE2 Transition rate 
turned into 
probability 

Discontin-
uation in 
response 
or remis-
sion 

Response 
or remis-
sion on 
treat-
ment  

Response 
or remis-
sion off 
treat-
ment 

Transition rate 
turned into 
probability 

ESCAPE-TRD, post-
hoc analysis65  

Discontin-
uation 

Remis-
sion on 

Recovery 
off treat-
ment  

Observed ap-
proach 

Assumption based 
on 
ESKINTRD300394. 
Assumption 
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Figure 16 Transition Probability Matrix: Patients On Initial or Subsequent Treatment 
Note: Light blue cells indicate permissible transitions. 
Abbreviations: MDE = Major depressive episode  

 

Figure 17 Transition Probability Matrix: Patients Off-Active-Treatment 
Note: Light blue cells indicate permissible transitions. 
Abbreviations: MDE = Major depressive episode 

Transition probabilities derived from STAR*D 

To estimate the transition probabilities in the subsequent treatment lines, the STAR*D 
trial is used. STAR*D is the largest study to examine the durability of OAD (monotherapy, 
combination and augmentation) response in patients with MDD and TRD and represents 
the best source to inform relapse risk for OAD, given the re-randomised design of SUS-
TAIN-1 and especially when compared to a trial setting where additional clinic visits and 
a placebo nasal spray was added to the OAD to ensure blinding. 

No modifications were made to the loss of response (relapse among responders) rates 
obtained from STAR*D. Although different scales were used between STAR*D and the 
ESK NS trials to measure depressive symptoms, in order to use the published results 
from STAR*D (survival curves) it was assumed that the response and remission health 
states defined if each source (ESK NS trials and STAR*D) were equivalent, e.g., a 50% re-
duction from baseline in the scale used in STAR*D (QIDS-SR16) is assumed equivalent to a 
50% reduction from baseline in MADRS (used in the ESK NS trials). 

Loss of response 
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Figure 19 Step 4 – Model fit versus observed data 

 

4-week relapse risks for step 4 were estimated to be 12.8%.  
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Abbreviations: ESK, esketamine; MDE, major depressive episode; N/A, not applicable; NS, nasal spray; QTP, 
quetiapine; SE, standard error ; XR, extended-release.  

* Transition probabilities are based on assumptions rather than sourced data. Assumptions are informed by 
data obtained from the ESCAPE-TRD trial65.* Transition probabilities are based on assumptions rather than 
sourced data. Assumptions are informed by data obtained from the ESCAPE-TRD trial65. 

L.2 Limitations of the retreatment model 

Including retreatment in the model is associated with substantial limitations, most of 
which relate to lack of data to inform the retreatment scenario analysis: 

QTP XR: 
100.00 
(0.00) 

Relapse Remission MDE  

 

 

 

N/A* Assumed equal to relapse 
in first line 

Discontinu-
ation in re-
mission 

Remission 
on treat-
ment 

Remission 
off treat-
ment 

 

 

 

 

N/A* Assumed equal to discon-
tinuation during remission 
in first line 

Discontinu-
ation upon 
recovery 

Remission 
on treat-
ment 

Recovery off 
treatment 

 
 

 
 

N/A* Assumed equal to discon-
tinuation upon recovery in 
first line. Assumption 
adapted in the QTP XR 
arm, following a conserva-
tive approach. 

Discontinu-
ation during 
recovery 

Recovery 
on treat-
ment  

Recovery off 
treatment 

 
 
 

 

 

N/A* Assumed equal to discon-
tinuation during recovery 
in first line. Assumption 
adapted in the QTP XR 
arm, following a conserva-
tive approach.   

Recurrence Recovery 
on or off 
treatment  

MDE2  

 

 

 

N/A* Assumed equal to recur-
rence in first line 
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• In the retreatment model scenario, retreatment is only for patients treated with 
ESK NS + OAD who had previously been in stable remission for at least 9 
months, then discontinued ESK NS, and subsequently experienced a recurrence 
while in the recovery health state.  

• The positioning and sequencing of ESK NS during retreatment of the new epi-
sode is uncertain and based on assumptions 

• The data to inform the effectiveness of ESK NS during retreatment are based on 
the assumptions taken from initial treatment of the first episode with ESK NS. 

• It is assumed similar health states (MDE, remission and recovery (but no re-
sponse)) also apply to ESK NS in retreatment of the new episode. 

• The dosage and frequency of ESK NS (and hence treatment costs) are based 
upon initial ESK NS treatment. 

• The safety profile of ESK NS retreatment is assumed to be consistent with initial 
treatment with ESK NS. 

 
Overall, the retreatment scenario significantly increases the uncertainty in the incremen-
tal cost and cost effectiveness of ESK NS. The above limitations show that the retreat-
ment model should not be considered more than a scenario and should be interpreted 
with caution. 
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Appendix O. Esketamine NS TRD reimbursement 
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