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2. DATASOURCES

This study was conducted using routinely collected data from 6 data sources in 6 European countries (5 EU
countries andhe United Kingdom). All databases were previously mapped to the OMOP Common Data
Model (CDM).

1. Clinical Data Warehouse of Bordeaux University Hospital (B@@éaux), France
2. Clinical Practice Research Datalink GOLD (CPRD @@LDjted Kingdom

3. Danish Data Health Registries {DHR), Denmark

4. Hospital District of Helsinki and Uusim&nOMOPHUS, Finland

5. Institut Municipal Assisténcia Sanitaria Information System (IMASIS), Spain
6. IQVIA Disease Analyzer Germany (IQVIA DA Germany), Germany

Detailed information on data sources is described below.

Country Name ofData Health Care setting Number of Data lock for the
source subjects last update

France CDWBordeaux Hospital outpatient, EHR 2 A million 22/02/2024
inpatient care and ICU

TheUnited CPRD GOLD Primary care EHR 17.5 million 17/08/2024

Kingdom

Denmark DKDHR Registry Registry 8.6 million 18/01/2025

Finland FinOMOFHUS Hospital outpatient and EHR 2.6 million 04/08/2025
inpatient care

Spain IMASIS Hospital outpatient, EHR 1.7 million 04/09/2024
inpatient care and ICU

Germany IQVIA DA Germany Primary care and EHR 45.2million 14/01/2025
outpatient specialist
care

CDWBordeaux= Clinical Data Warehouse of Bordeaux University Hospital, CPRD GOLD = Clinical Practice Research Datalink GOLD,
DKDHR = Danish Data Health Registi@sOMOFPHUS= Hospital District of Helsinki and Uusimaa, IMASIS = Institut Municipal
Assisténcia Sanitaria Information Systé®lyIADAGermany=IQVIADisease Analyz&ermany EHR = Electronic H#aRecord, ICU

= Intensive Care Unit.
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3. ABSTRACT

Title
DARWIN EU@®Prescription trends of ketamine and esketamine
Rationale and background

Ketamine and esketamine are authorised for use in anaesthesia and for sedation in medical procedures, as
well as for managing treatmesesistant depression. The nanedical use of ketamine has become a

growing concern within the European Union (EU), prongplaw enforcement actions to monitor its illicit
trafficking and misuse. To better understand the scope of this ishissstudyhas been initiatedo
separatelyexaminelegitimate prescription trends for ketamine and esketamine.

Research question and objectives

Research question

Whatwerethe prescription trends of ketamine and esketamine over the last 10 years in Europe?

Study objectives

1. To estimate the monthly and annual incidence rate for ketamine and for esketamine prescriptions,
overall and stratified by age, sex, route of administration and coudétg source

2. To estimate the monthly and annual prevalence for ketamine and for esketamine prescriptions,
overall and stratified by age, sex, route of administration and coud#atg source

3. To characterise individuals initiating treatment with ketamine and with esketamine in terms of
demographics, indication for prescribing, comorbidities and concomitant medication at the
treatment initiation. Resultsvere stratified by countryflata source

4. To estimate the initial dose at treatment initiatiptieatment duration of the first drug eraand
cumulative duration of uséor ketamine and for esketaminavhere availableResultsvere
stratified bydata source

Methods

Study design

1 Populationlevel cohort study@bjective land2, Populationlevel drug utilisation for ketamine and
for esketamine).

1 New drug user cohort studypjective Jand Objective 4 Patientlevel drug utilisation with regard
to demographics, indication of use, comorbidities, concomitant medication, initial dose, treatment
duration of the first drug eraand cumulative duratiorof use, where availab)e

Study period
15t of January 2014 to 31December 2023 (or latest available date)

Population

Populationlevel utilisation of ketamine and esketamipepulationlevel drug utilisation analyséscluded
all individuals registered in the respectigtata sourcebetween F' of January 2014 and 3bf December
2023, withat least one yeaof data visibility prior to becoming eligible for stumhglusion. Therefore
children aged <1 year of agesre excluded.

Patientlevel utilisation of ketamine and esketamimpatient-level drug utilisation analysiscludedall new
users of ketamine and esketamine in the period betwe&wflJanuary 2014 and 3bf December 2023,
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with at least one yeaof data visibility prior to becoming eligible for study inclusion and no use of the
respective medicationuring oneyearperiod precedinghe study inclusionChildren aged <1 year of age
were excluded.

Variables
Drugs of interest:

1 Ketamine,WHO ATC code NO1AX03

1 Esketamine, WHO ATC code NO1AX14 and NO6AX27
Data source

1. Clinical Data Warehouse of Bordeaux University Hospital (B@@éaux), France
Clinical Practice Research Datalink GOLD (CPRD @@LIhjted Kingdom
Danish Data Health Registries {DHR), Denmark
Hospital District of Helsinki and Uusim&nOMOPHUS, Finland
Institut Municipal Assisténcia Sanitaria Information System (IMASIS), Spain
6. IQVIA Disease Analyzer Germ@i@QVIA DA Germany), Germany

Sample size
No sample size has been calculated as this is a descriptive study.

o~ N

Statistical analysis

Populationlevel utilisation of prespecified medicines of interestonthly and annual incidence rates
(expressed as number of new users of ketamine and esketamine per 1,000 fe@sh and annual period
prevalence of ketamine and esketamine prescripsiGexpressed as the proportion of users in the study
population)were estimated. The statistical analysegre performed based on OMGEDM mapped data
usingIncidencePrevalend® package. The resuli®re presented overall andtratified by age, sex, roatof
administration and country/datgource

Patientlevel utilisation of prespecified medicines of interegiatient-level characterisatiorincluding
demographics (age, sex), indication for prescribing, comorbidities and concomitant medigai®n

assessed at the date of new incident prescription for ketamine and for esketamine (index date) and in the
period of one year prior to the index date. The initial desesestimated and the minimum, quartiles and
maximum valuesvere provided. The treatment duration of the first drug era and cumulative duration of
usewere calculated and summarised providing the minimum, quartiles and maximum, veleikable.
Statistical analysesere conducted using th€ohortCharacteristi¢c®atientProfilesand DrugUtilisationR
packages based on OM@®M mapped data. The analyseare stratified by country/datasource

Sensitivity analysesere conducted by removing the inclusion criterion requiring 365 days of prior
observation to assess its impact on cohort size and study estimates.

For all analyses a minimum cell counts efdsused when reporting results, with any smaller counts
obscured.

Results

Incidence ratesand prevalenceof ketamine and esketamine prescriptionsPopulationlevel utilisation

Ketamine prescriptiomecordswere identified in five data sources (CB&rdeaux, CPRD GOLD, FinOMOP
HUS, IMASIS, and IQVIA DA Germany), while esketpreseiptiors were recorded in foudata sources
(DKDHR, FInOMORUS, IMASIS, and IQVIA DA Germany).
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Overallthe monthly and annuahcidence rate®f ketamine prescriptions/ere very low and stable over
time in primary care setting#&cludingCPRD GOLD and IQVIA DA Gerpvattyrates consistently below 1
per 1,000 persotyears PY3. In contrast, hospitdbased datssourcesshowedlow incidence rates that
increase from 2021 onwards. In IMASIS, monthly incidemoeeasedrom 0.35 per 1,000 BYn 2014 to
4.8 per 1,000 Pin 2023, and in CDWordeaux from 0.3per 1,000 PYs in 201d 2.13 per 1,000 P¥in
2023 In contrast, FINOMOPRPUS data source showed no recorded ketamine prescriptions prior 1@ 202
followed by aslight increase with monthly incidence rates reaching 0.11 per 1,000 PYs bys#0Rar
trends were observed for annual incidence raf€Be results ofensitivity analysesvere consistent with
those observed in the primary analys&sketamine use remained extremely low acrosstributingdata
sources, wittboth monthly and annuahcidence rates generally below 0.02 per 1,008 iRYhe primary
care datasource(IQVIA DA Germany), the hospitalsed data source (IMASI&hd the registy (DKDHR)

In contrast, data from the FiInOM@HUS indicated minimal recorded use of esketamine in 2014, with
incidence rates around 0.3 per 1,000 PYs. A gradual and sustained increase was observed over time,
reachingan annual incidence rate approximately 11 per 1,000 PYs by 2023

When stratified by age, incidencates ofketamine use tended to bkigher in older adults, particulariy

those aged 55 years amdder, with the lowest rates in younger age groups. No-egjated differences

were observed for esketaminexcept in FINOMGRUS wheréigher incidence rates were observed

among older age groupsnalyses stratified by sex showed no notable differences in ketamine between
males and females across most data sources, except for Bidiéaux, where higher rates among males
were observed after 2020. Esketamipeescription records wereomparable between sexes. Regarding

the route of administration, parenteral ketamine prescriptions accounted for the highest incidence rates in
hospital settingsn CDWBordeaux and IMASIBor esketaminemonthly and annuaincidence rates did not
differ by route of administratiorior most data sourcesn FinOMORHUS the highest incidence rates were
observedfor unknown route of administration

Prevalence patterns closely mirrored those observed for incidence. Ketamine prevalence remained below
0.01% in primary cardata sourceshroughout the study period but increased slightly in hospital data
sourcesreaching 0.04% in IMAS08004%in FINOMORHUS, an®.02% in CDWBordeaux by 2023. Age and
sex stratifications showed higher prevalence among older individuals and a modest male predominance in
CDWBordeaux after 2020. Esketamine prevalence remained uniformly low across all strata and data
sources, with slight increasea FinOMOFPHUS among older age grou@ged 55 years and older)

Parenteral administration was the predominant route of use for ketanimkospitatbased setting of in

CDW Bordeaux and IMASISFInOMOMUS a substantial proportion of esketamine prescriptions had an
unknown route of administratiorSensitivity analysedased on a larger sample sizensistently

supported the primary findingand provided additional evidence, furthstrengthening the main

observation

Characterisation of new users &ketamine or esketamine Patient-level utilisation

The number of individuals prescribed ketamine ranged fa@mdividuals in IQVIA DA Germany to 3,646
individualsin IMASISvhenone year of prior data visibility was requirddommonpre-specified conditions
reportedin the year prior tonew ketamineprescriptiors amongheseindividualswere anxiety, cancerand
depressionThe frequency of recorded surgical procedures or records of anaesthesia or sedation around
the date of ketamine prescription differed across tega sourcesDepressionhypertensionand pain

were the most commorconditionsamongketamine users in the year prito their treatment. Medication
related to pain management, electrolyte balance, anaesthesiagaistrointestinal healtimanagment,

anxiety and sleep disordevgere most commonly prescribed among ketamine usen®ss thalata

sourcedn the year priowp totheir ketamine prescriptionThe sensitivity analyses confirmed the
robustness of these findings.
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The number of individuals prescribed esketamine ranged ®andividuals in IMASESd51 individualsin
IQVIA DA Germartg 53,657individualsin FinOMORUSacross different data sources if one year of prior
data visibility was requireddommon prespecified conditions amongew userf esketamine were

cancer chronic pain and depressiornlhe frequency of recorded surgical procedures or records of
anaesthesia or sedation around the dateegketamine prescription differed across tldata sources
Depressionpain, andessential hypertension werie most common conditions recorded amongw
esketamine users in the year prior to treatmehtedicationrelatedto pain management, electrolyte
balance, anaesthesia amg@strointestinal healttmanagment, anxiety and sleep disordergs themost
commonly prescribed amonggketamine usersThesensitivity analyses confirmed the robustness of these
findings

Treatment characteristics of ketamine or esketamiePatientlevel drug utilisation

The median initial daily dose of ketamine ranged between 16.7 milligrams in IQVIA DA Gantha6¢
milligrams in CPRD GOLD, while the recorded median initial daily dose of esketamine ranged between 8
milligrams in IQVIA DA Germany and 33 milligrams iDBR, irrespective of the prior data visibility

criterion. The median duration that individual&re exposed to ketamine ranged from 0 days in CDW
Bordeaux and IMASIS to 29 days in IQVIA DA Germany, while the median total number of days exposed to
ketamine ranged from 1 day in COB@rdeaux and IMASIS to 30 days in IQVIA DA Germany, irrespective of
the prior data visibility criterion. The median duration that individuals were exposed to esketamine ranged
from 1 day in FInOMOMUS to 29 days in EBHR, IMAS]&nd IQVIA DA Germany, while the median total
number of days exposed to esketamine ranged from 1 day in FinGNACHto 212 days in IMASIS among
new users with at least one year prior data visibility and from 1 d&n@®MOFHUS to 224 days in IMASIS
without the prior data visibility criterion.

Discussion

This multidata sourcedrug utilisation study provides avverviewof ketamine and esketamine prescription
patterns across six European healthcdeta source between 2014 and 2023hé& study reveals distinct
patterns of ketamine and esketamimeescriptionsacross different healthcare settingketamine

prescriptions were consistently infrequent in primary care settings, with little variation over time. In
contrast, hospitabased data sources showed a gradual increase in ketamine presaiibagg2021

Esketamine prescriptions remained rare across all data souegeept in FinOMORUS where gradual
increase over time was observed

Ketamine and esketamine are often prescribed among individuals with a record of depression or pain, or
individuals that undergo surgical procedures or have a record of anaesthesia or sedation. This corresponds
with their intended use as anaesthetic or ag@sic agents, or to treat treatmemesistant depression.

These findings provide important baseline information for ongoing monitoring of ketamine and esketamine
utilisation in clinical practice.
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4. LISTOFABBREVIATIONS

Acronyms/term  Description \
ATC Anatomical Therapeutic Chemical classification system
CDM Common Data Model

CDW Clinical Data Warehouse

CM Clinical Modification

CPRD Clinical Practice Research Datalink

DA Disease Analyzer

DARWIN EU® Data Analysis and Real World Interrogation Network
DKDHR Danish Data Health Registries

DOI Declaration of interests

DQD Data Quality Dashboard

DUS Drug Utilisation Study

ED Emergency Department

EHR Electronic Health Records

EMA European Medicines Agency

ENCePP European Network of Centres for Pharmacoepidemiology and Pharmacovigila
EU European Union

EUDA European Union Drug Agency

GP General Practitioner

GDPR General Data Protection Regulation

ICD International Classification of Diseases

ICU Intensive Care Unit

ID Index date

IMASIS Institut Municipal Assisténcia Sanitaria Information System
IP Inpatient

MA Marketing Authorisation

NA Not applicable

OHDSI Observational Health Data Sciences and Informatics
OMOP Observational Medical Outcomes Partnership

OoP Outpatient

oT Other

PAS PostAuthorization Studies

SD Standard deviation

SNOMED Systematized Nomenclature of Medicine

WHO World Health Organisation
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5. AMENDMENTANDUPDATES

Number Date Section of Amendment orupdate REER)
study protocol

1 7" February2025 Sensitivity analysi{ Sensitivity analysis without 365 Based on the results of cohort
days prior history inclusion diagnostics, the inclusion criterion
criteria requiring 365 days of prior history

impacted the sample size.

6. MILESTONES

Study deliverable ‘ Timelines(planned) Timelines(actual) ‘
Final Study Protocol 16" December 2024 9th January 2025
Creation of Analytical code December 2024 DecemberFebruary2025
Execution of Analytical Code on the data December 2024/January 2025 JanuaryApril 2025 October
202
Interim Study Report (if applicable) 30" January 2025 zgth i\pril 2025
Draft Study Report 30% April 2025 300 April 2025
Final Study Report 30" May 2025 29t Januan2026

7. RATIONALENDBACKGROUND

Ketamine and esketamine are authorised for use in anaesthesia and for sedation in medical procedures, as
well as for managing treatmesesistant depressiofil]. The nommedical use of ketaminias recently

emerged as a drug threat within the European Union (BlJ)aw enforcement authorities from several EU
Member States have expressed increasing concerns regarding the illicit trafficking and recreational misuse
of ketamine, prompting coordinated actions to address and better understand this issue. In response, an
operational initiative has been developed, aiming to refine the criminal intelligence surrounding ketamine
distribution networks across Europe. This initiative is designed to monitor trends and identify patterns in

the trafficking and unauthosed use of ktamine within the EU2].

| 26 SOSNE (2 O2YLINBKSyaArgSte aasSaa GKS aodz2Lls 27 |
crucial to examine legitimate prescription trends for ketamine and its derivative esketamine, both of which
are used in medical settings. The Europeaiob Drug Agency (EUDA) has prisetti this area of study to
guantify the volume of legally prescribed ketamine and esketamine across EU Member Byates.
investigating prescription patterns, ihstudyaims to provide valuable data to support ongoingeff to

monitor and mitigate emerging drugglated risks in the EU.

8. RESEARCPUESTIONNDOBJECTIVES

Research question

Whatwerethe prescription trends of ketamine and esketamine over the last 10 years in Europe?

Study objectives
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1. To estimate the monthly and annual incidence rideketamineand foresketamine prescriptions,
overall and stratified by age, sex, route of administration and country/datace

2. To estimate the monthly and annual prevaledoeketamine or esketamine prescriptions, overall
and stratified by age, sex, route of administration and country/datarce

3. To characterise individuals initiating treatment with ketamine or esketamine in terms of
demographics, indication for prescribing, comorbidities and concomitant medication at the
treatment initiation. Resultsvere stratified by country/datasource

4. To estimate the initial dose at treatment initiatiptnieatment duration ofthe first drug era and
cumulative duration of use fdietamine andor esketamine where availableResultsvere
stratified by datasource

Description of the proposed objectives to be achieved in the s(Uidilel).

Tablel. Primary and secondary research questions and objective.

A. Objective 1 and 2
Obijective: Objective 1:To estimate the monthly and annual incidence rate for ketamine &
for esketamine prescriptions, overall and stratified by age, sex, route of
administration and countrydata source

Objective 2:To estimate the monthly and annual prevalence for ketamine and
esketamine prescriptions, overall and stratified by age, sex, route of
administration and countryata source

Hypothesis: Not applicable

Population(mention key inclusion All individuals registered in the respective data source betweeof Danuary

exclusion criteria): 2014 and 3% of December 2023, witht least one yeaof data visibility prior
becoming eligible for study inclusion. Children aged <1 year ofvageexcluded.

Exposure: Not applicable

Comparator: None

Outcome: Ketamine and esketamine prescriptions

Time (when follow up begins and ends): | Followup staried on the respective date of the latest of the following: 1) study
start date (! of January 2014) or 2) date at which individual has 1 year of pric
history.

End of follow up is defined as the earliest of the following: 1) end of study per
(31t of December 2023), 2) end of data availability, 3) loss to follow up or 4)
death, whichever came first.

Setting: General practitionerhospital,and registry setting using data from the following
data sources: CDWordeaux (France), CPRD GQh®&United Kingdom), DRHR
(Denmark) FinOMOFHUS(Finland), IMASIS (Spaiahd IQVIA DA Germany
(Germany)

Main measure of effect: Number of prescriptions of ketamine and esketamioeerallandstratified by
country/datasource For hospital data sources, in addition to overall number o
prescriptions, the datavasstratified by intensive care unit (ICU)/nd@U status.

Monthly and annual incidence rates (expressed as number of new users of
ketamine and esketamine per 1,000 persgears), overall and stratified by age,
sex, route of administration and country/dasaurce

Annual period prevalence of ketamine and esketamine prescriptions (express
as proportion), overall and stratified by age, sex, route of administration and
country/datasource

B. Objective 3and 4
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Obijective: Objective 3 To characterise individuals initiating treatment with ketamine or
esketamine in terms of demographics, indication for prescribing, comorbiditie
and concomitant medication at the treatment initiation. Resulsre stratified

by country/datasource

Obijective 4 To estimate the initial dose at treatment initiation, treatment
duration of the first drug era and cumulative duration of use for ketamine and
esketamine, where available. Resuitere stratified by datasource

Hypothesis: Not applicable
Population(mention key inclusion All new users of ketamine and esketamine in the period betweeof Danuary
exclusion criteria): 2014 and 3% of December 2023, witht least one yeaof data visibility prior to

becoming eligible for study inclusion and no use of the respective medication
the previous 1 year. Children aged <1 year of\agee excluded.

Exposure: Not applicable
Comparator: None
Outcome: Ketamine and esketamine prescriptions

Time (when follow up begins and ends): | Follow upstartedat the day of new incident prescription/dispensation of
ketamine and esketamine (index date).

End of followup wasdefined as earliest of following: 1) end of study periods{(31
of December 2023), 2) end of data availability, 3) loss to follow up or 4) death
whichever came first.

Setting: General practitionerhospital,and registry setting using data from the following
data sources: CDWordeaux (France), CPRD GQh®United Kingdom), DRHR
(Denmark) FinOMOPFHUS(Finland), IMASIS (Spain) and IQVIA DA Germany
(Germany)

Main measure of effect: Age, sex, frequency of comorbidities and concomitant medication for new us
of ketamine and esketamine at the index date and in a 1 year prior to the ind¢
date, stratified by country/dataource

Frequency angercentageof diagnosis from there-specified listused as proxy
to asseséndications for prescribing ketamine and esketamine, at the index da
and in 1 year prior to the index date, stratified by country/datarce

Initial dose of treatment of ketamine and esketamine, stratified by country/da;
source

Duration of first treatment era of ketamine and esketamine expressed as
minimum, p25, median, p75 and maximum, stratified by country/datarce

Cumulative treatment duration of ketamine and esketamine expressed as
minimum, p25, median, p75 and maximum, stratified by country/datarce

9. RESEARQWETHOD

9.1. Study type and study design

The study types with relatestudy designs are described below amere selected from the Draft Catalogue
of Data analytics.

A cohort studywasconducted using routinely collected health data frérdata sourcesThe study
comprisel two consecutive parts:

1 Populationlevel cohort study@bjectives 1 and 2, Populationlevel drug utilisation of ketamine and
esketaming.
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1 New drug user cohort studypjectives 3 and4, Patientlevel drug utilisation with regard to
demographics, indication of use, comorbidities, concomitant medication, initial dose, treatment
duration of the first drug era and cumulative duration of use, where available).

9.2. Studysetting anddata sources

This study was conducted using routinely collected data from 6 data sources in 6 European countries (5 EU
countries andhe United Kingdom). All datsourceswvere previously mapped to the OMOP Common Data
Model (CDM).

1. Clinical Data Warehouse of Bordeaux University Hospital (B@@éaux), France
Clinical Practice Research Datalink GOLD (CPRD @@Lbjted Kingdom
Danish Data Health Registries {DKR), Denmark

Hospital District of Helsinki and Uusimaa (FInOMHRFS), Finland

Institut Municipal Assisténcia Sanitaria Information System (IMASIS), Spain
IQVIA Disease Analyzer Germany (IQVIA DA Germany), Germany

ook wnN

For this study, we have selected 6 datarrceghat were considered fit for purpose from the dadaurces
available in thdODARWIN EU® Database Catalogue. The selection process wasrbsseetal key criteria.
Firstly, thenumber of individuals prescribddetamine and esketamine within each data source was
evaluated to guarantee sufficient data for analysis. Secondlygdographicadlistribution of the data
sources was taken into account to ensure a diverse and representative sample. Addittbeadyperience
gained from datasourceghat had previoushparticipated in similar DARWIN EU® studias also taken
into account, leveraging their proven reliability and data quality

Information onthesedata sources with a justification for their choice in terms of ability to capture the
relevant data is described rable2.

The selected data sourcesererelevantfor this studybecause they encompass secondary care and

outpatient specialist care settings where ketamine and esketamine may be prescribed or dispensed. CPRD
GOLD covers primary care setting but general practitioresrsive information about patient contacts with
secondary care-lowever, not all data sourcéscluded both medications. Regardirrgliability of data

sources, the data partnemgere asked to describe their internal data quality process on the source data as
part of the DARWIEU®nboarding procedure. To further ensure data quality, wesatlithe Achilles

tool, which systematically characteed the data and presemd it in a dashboard format thavas

inspected. The generated data characteristics such as age distribution, condition prevalence per year, data
density,andmeasurement value distributiowere compared against expectations for the data.

Additionally, the data quality dasoard (DQD) providémore objective checks on plausibility consistently
across the data sources. In terms of relevance, a more geparpbse diagnostic tool§ohortDiagnostics
(https://github.com/darwineu-dev/CohortDiagnostigsandDrugExposureDiagnostiBspackages
(https://darwin-eu.github.io/DrugExposureDiagnostij;swere developedCohortDiagnostER package

evaluated phenotype algorithms for OMOP CDM datasets, offering a standard set of analytics for
understanding patient capture including data generation. It progtidéditional insights into cohort
characteristics, record counts and index event misclassificalimmExposureDiagnossiR package

assessd ingredient specific diagnostics for drug exposure records. Furthermore, timelsssgiarded by
extracting the release dates for each dataset in the network and monitoring whengateout-of-date

with the expeted refresh cycle (typically quarterly or hg#arly). In addition, itvasimportant to have

clear understanding of the time period covered by each released sourceas this can vary across

different domains. To facilitate this, the CdmOnboarding (and Achilles) packages edmtain® R 4 I RSy &
plot. This plot displagd the number of records per OMOP domain on a monthly basis. Thisealkovget

insights when data collection started, when new sources of data were added and when until when data was
included.
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Table2. Description of the selected data sources.

Data lock for the

Name ofData I . . Number of
Country source Justification for Inclusion Health Care setting subjects last update
France CDW Datasourcecovers secondary care setting where ketamine | Hospital outpatient, EHR 24 22/02/2024
Bordeaux and esketamine may be prescribed/dispensed inpatient care and million
ICU
TheUnited CPRD GOLD Datasourcecovers settings where ketamine and Primary care EHR 17.5 17/08/2024
Kingdom esketamine may be prescribed/dispensed million
Denmark DKDHR Datasourcecovers secondary care setting where ketamine | Registry Registry 8.6 18/01/2025
and esketamine may be prescribed/dispensed million
Finland FinOMOP Datasourcecovers secondary care setting where ketamine | Hospital outpatient EHR 29 20/10/2025
HUS and esketamine may be prescribed/dispensed and inpatient care million
Spain IMASIS Datasourcecovers secondary care setting where ketamine | Hospital outpatient, EHR 17 04/09/2024
and esketamine may be prescribed/dispensed inpatient care and ICU million
Germany IQVIA DA Datasourcecovers primary care/outpatient specialist care Primary care and EHR 45.2 14/01/2025
Germany setting where ketamine and esketamine may be outpatient specialist million

prescribed/dispensed

care

CDWBordeaux= ClinicalDataWarehouseof BordeauxUniversityHospita] CPRO5OLD-= ClinicalPracticeResearctDatalinkGOLDDKDHR =Danish Data Health Registrjé&dnOMORHUS =
Hospital District of Helsinki and UusimaslASIS nstitut Municipal Assisténcia Sanitaria Information Syst&VIADAGermany=1QVIADisease Analyz&sermany EHR= ElectronicHedth
record, ICU=IntensiveCareUnit.
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Clinical Data Warehouse of Bordeaux University Hospital (B&rdéaux), France

The clinical data warehouse of the Bordeaux University Hospital comprises electronic health records on more

than 2 million patients with data collection starting in 2005. The hospital complex is made up of three main
sites and comprises a total of 3,041dse(2021 figures). Thaata sourcecurrently holds information about

the person (demographics), visits (inpatient and outpatient), conditions and procedures (billing codes), drugs
(outpatient prescriptions and inpatient orders and administrations), measergs (laboratory tests and

vital signs) and dates of death (in or dwdspital death)3].

Clinical Practice Research Datalink GOLD (CPRD @é@lLilted Kingdom

The Clinical Practice Research Datalink (CPRD) GQdd&Yasaurceof anonymised electronic health

records (EHR) from General Practitioner (GP) clinics in the UK that use the Vision® software system for their

managemen{4]. The source population encompasses 98% of the UK, registered with GPs responsible for
non-emergency care and referrals. Participating GPs provide CPRD EHR for all registered patients who did
not specifically request to opt out of data sharing. Coverin§odo® the current UK population, GOLD

includes 4.9% of contributing GP practices, providing comprehensive information within its defined source
population. GOLD contains data from all four UK constituent countries and the current regional distribution
of its GP practices is 5.7% in England, 55.6% in Scotland, 28.4% in Wales, and 10.2% in Northern Ireland
(May 2022).

Dh[5 RIFGF AyOtdRS LI (ASydQa RSY2INI LIKAOS o6A2t2340

referrals to specialist/hospital and their outcome, laboratory tests/results, and prescribed medications. GPs
receive information about patient contacts witfecondary care, but this information must be manually
entered into the patient record and therefore, may be incomplete. GOLD has been assessed and found
broadly representative of the UK general population in terms of age, gender, and etljc®OLD has

been widely used internationally for observational research to produce nearly 3,000 @gewed

publications, making GOLD the most influential UK clidiat sourceso far[5-7].

In terms of quality checks, the integrity, structure and format of the data is reviewed. Colketiein

validation ensures integrity by checking that data received from practices contain only expected data files
and ensures that all data elements aretloé correct type, length and format. Duplicate records are

identified and removed. Transformatidavel validation checks for referential integrity between records
ensure that there are no orphan records included in dla¢a sourcgfor example, that alleent records

link to a patient), while researetjuality-level validation covers the actual content of the data. CPRD
provides a patienf S@St RIFGF ljdzZ- €t Adeé YSGNARO Ay GKS F2N¥Y 27
recording and internal consistey of key variables including date of birth, practice registration date and
transfer out date.

Danish Data Health Reqistries {DKR), Denmark

Denmark Danish health data is collected, stored and managed in national health registers at the Danish
Health Data Authority and covers the entire population which makes it possible to study the development
of diseases and their treatment over time. Thare no gaps in terms of gender, age and geography in
Danish health data due to mandatory reporting on all patients from birth to death, in all hospitals and
medical clinics. Personal identification numbers enable linking of data across registers, saréscdpta

on all Danes throughout their lives, regardless of whether they have moved around the country. The high
guality of Danish health data is attributed to standardisation, digitisation and comprehensive
documentation, which together enhance accuracgnsistency and reliability, minimising potential for
interpretation errors. The Danish Health Data Authority is responsible for the national health registers and
for maintaining and developing standards and classifications in the Danish healthcara.dystgslation
ensures balance between personal data protection and use. The current data release includes data on the
entire Danish population of 5.9 million persons from 1995. It includes data from the following registeies:
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Central Person Registrihe National Patient Registrihe Register of Pharmaceutical Satbg, National
Cancer Registethe Cause of Death registry and Coronavirus disease 2019 test and vaccination Registries.

Hospital District of Helsinki and Uusimaa (FinOMHDES), Finland

The HUS data lake is a comprehensive, integrated data source derived in real time from all patients who

visit the HUS hospitals and receiving treatmfgjt HUS is responsible for specialised healthcare in Finlands
Uusimaa region and treatment of many rare and severe diseases that are nationally centralised to HUS.

I {Qa OFGiOKYSyYy(d INBIFI O2@SNAR I LI Lz | GA 2incvigits, | o 2 dzi
670,00 patients treated, 84,000 surgical procedures, 710 specialist care emergency clinic visits per day. All
visits, examinations, laboratory test, procedures, and treatments are recoded in the HUS IT systems and
integrated into the data lade The data lake stores decades of clinical information in digital format, data

from both past and current source systems are available.

Institut Municipal Assisténcia Sanitaria Information System (IMASIS), Spain

The Institut Municipal Assisténcia Sanitaria Information System (IMASIS) is the Electronic Health Record
(EHR) system of Parc de Salut Mar Barcelona (PSMar) which is a complete healthcare services organisation.
Currently, this information system includesdashares the clinical information of two general hospitals

6l 2aLIAGrtE RSt alFNJFYyR I23aLAGIE RS fQ9aLISNIye0vz 2
one sociahealthcare centre (Centre Forum) including emergency room settings, whiclifare@ specific

and different services in the Barcelona city area (Spain). At present, IMASIS includes clinical information
more than 1 million patients with at least one diagnosis and who have used the services of this healthcare
system since 1990 andoin different settings such as admissions, outpatients, emergency room and major
ambulatory surgery. The diagnoses are coded ugirgnternational Classification of Diseases, Ninth and

Tenth revision, Clinical Modification (KGECM and ICEL0-CM). The asrage followup period per patient

in years is 6.37 (SD+6.82). IMASIS the anonymised relationdhta sourceof IMASIS which is used for

mapping to OMOP including additional sources of information such as the Tumours Registry.

IQVIA Disease Analyzer (DA) Germany, Germany

IQVIA Disease Analyzer (DA) Germanyeta sourceof de-identified electronic medical records from
spedalised and general primary practices (GP) in Germany sincg[4P9his dataset encompasses
approximately 3% of all outpatient practices within Germany, ensuring a substantial representation of the
national healthcare landscape. The sampling methods used for practice selection, taking into account
LIK& a A OA Iy Q& comBunigy Sirelcdidgoky@nd federal state location, was instrumental in
constructing adata sourcehat accurately mirrors the diverse spectrum of healthcare providers in the
country. Consequently, data within IQVIA DA Gerndatg sourcehas been demonstrated to be
representative of general practices throughout Germany.

Thedata sourcecontains demographics records, basic medical data, disease diagnosis according to
International Classification of Diseases, 10th revision-i@Pand prescription records. While tdata
sourcepartly records information on deaths and procedures, it currently does not support linkage with
external data sources and therefore, information on mortality is incomplete. Routine updates are
conducted at regular interval®ata quality is assessed basauseveral criteria, including completeness of
information and correctness (e.g., linkage between diagnosis and prescriptions).

No registration or approval is required for drug utilisation studfespreviously demonstrated, IQVIA DA
Germany is suitable for pharmacoepidemiologic and pharmacoeconomic studies.
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9.3. Studyperiod

The study perioavasfrom 1% of January 204 until the earliest of 31 of December 2023 or the date of the
last update for each respective dadaurce(please sedable2 for more details on the last update for each
datasource.

9.4. Followup

For populatiorlevel utilisation study for ketamine and for esketamine prescriptions, fellpvstared
when study participants fulféd inclusion criteriai(e. present in the dataourcebetween ' of January
2014 and 3% of December 2023 and witht least one yeaof data visibility. End of followup wasdefined
as earliest of end of study period (8&f December 2023), end of data availability, loss to foligmor
death, whichevecamefirst.

For patientlevel utilisation study of ketamine and esketamine, study participeuveie followed from the
date of new incident prescription of ketamine and esketamine (index date) until end of study peribd (31
December 2023), end of data availability, loss to follow up or death, whicltaneefirst.

The operational definitions of thimdex date and other primary time anchaee presented by means of
Table3.
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Table3. Operationadefinition oftime O (index date) and other primary time anchors.

. Measure Source
ime Anchor 3
Study population name(s) Description Number of | r 0 of entry | WWashout Care Setting glagnOS IIE RSy rcr;g:;cteri el

y pop entries yp Y window i NB a LIS O i : ~ | algorith

(e.g. time 0) position stics/valid
ation

All participants from the Study entry Multiple Incident [-365,-1] IP, OP, OT SNO n/a Prior use of n/a n/a
respective data source date entries MED ketamine or
eligible for the study esketamine
Incident use of ketamine or
esketamine
All participants from the Study entry Multiple Prevalent n/a IP, OP, OT SNO n/a n/a n/a n/a
respective data source date entries MED

eligible for study; Prevalent
use of ketamine or

esketamine

All study participants from Date of new Multiple Incident [-365,-1] IP, OP, OT RxN n/a Prior use of n/a n/a
the data source initiating new prescription entries orm ketamine or

treatment with ketamine or of ketamine esketamine

esketamineg or

Characterisation esketamine

1IP = inpatient, OP = outpatient, OT = other, n/a = not applicable
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An example of entry and exit into the denominator population is showfignre 1 In this example, person
ID 1 has already sufficient prior history before the study start datethedbservation period ends after
the study end date, sperson ID Will contribute during the complete study period. Person ID 2 and 4
enter the study only when they have sufficient prior history. Person ID 3 leaves when exituhatahe
source(the end of observation period). Lastly, person ID 5 has two observation perittdsdatasource
The first period contributes time from study start until end of observation period, the second starts
contributing time again once sufficient prior history is reached and exits at study end date.

+ Excluded observation time Study start and end date [| sufficient prior history

= = Included observation time G Start of cbservation period D End of observation period

Figurel. Included observation time for the denominator population
9.5. Studypopulation with in and exclusion criteria

Populationrlevel drug utilisation of ketamine and esketamine

The studypopulationincluded all individuals registered in th#ata sourcebetween1s of January 2014 and
315t of December 2023with at least one yeaof data visibility prior to becoming eligible for study inclusion.

Additional eligibility criteria applied for

1 Incidence rategalculation the observation time oparticipants prescribed ketamine or esketamine
wasexcluded during use and 1 year afterwards.

1 Incidence rates and prevalencalculationstratified by age, sex and route of administratiage
specific cohorthiad ageboundary eligibility criteria, sex specific cohdntsd sex eligibility criteria
and cohort defined based on the route of administratived route of administration eligibility
criteria.

Patientlevel utilisation of ketamine and esketamine

All new users dketamine and esketamina ithe period between %t of January 2014 and 3bf December

2023 (or latest date available). Notably,ialividualsneededto haveat least one yeaof data visibility

LINA2NJ G2 G4KS RIGS 27F (i referedid a/pEescriptidNBispéhdaliohtifckatiyiecd da b S &
or esketamingn the study period and without any use of respectimedicinein the previous 1 year

The operational definitions of the inclusion exclusion criteria are presented by mediablo#.
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Table4. Operationaldefinitions ofinclusioncriteria.

Applied to Measurement = Source
study characteristics | for
populations  / algorith

Order of Care Diagnosi

Assessmen
t window

Criterion Details application Settings s
* 1

position?2

: validation m
Observational period in the data | All individuals present in the data n/a n/a IP, OP, | n/a n/a All study n/a n/a
source during the period 20£2023 | source in the period 2012023 (or the oT population
(or the latest date available) latest date available)
Priordata sourcehistory Study participantsvererequired to Prior [-365, 0] IP, OP, | n/a n/a All study n/a n/a
have 365 days of prior history observe oT population
before contributing observation time
Washout period Individuals who initiated treatment Prior [-365,-1] IP, OP, | n/a n/a All study n/a n/a
wererequired to have not used oT population
selected prespecified medication of
AYGiSNBaid m @2S8SFEN o
prescription

1IP = inpatient, OP = outpatient, OT = other, n/a = not applicable
2Specify whether a diagnosis code is required to be in the primary position (main reason for engounter)
*Order of application specifies whether the eligibility criterion is applied before or after selection of the study er@rydainstance, selecting ‘after' means that the first possible study entry

date is chosen, followed by the application of thelirston and/or exclusion criteria.
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9.6. Variables

9.6.1 Exposure

Not applicable.

9.6.2 Outcome/s

For this study, outcome of interestasprescription (during study period) of ketamine or esketamine.

The list of medication of interest is describeddINNEX. The operational definition of outcome is presented
by means ofTableb.
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Table5. Operationaldefinitions ofoutcome.

) ; ; ) Measurement

Outcome . Primary Type of Washout (OF:1(] Code Diagnosis Applied to study characteristics/  Source of

Details : - - . .
name outcome? outcome window Settingst | Type Positior? populations e algorithm

validation

Ketamine or Code list Yes Count [-365,-1] IP, OP, OT| RxNorm | n/a All individuals present in thg n/a n/a
esketamine provided in data source during the

ANNEX study period

11P = inpatient, OP = outpatier®T = other, n/a = not applicable
2Specify whether a diagnosis code is required to be in the primary position (main reason for engounter
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9.6.3 Other covariatesincluding confounders, effect modifiers and other variables

Populationlevel utilisationstudy (incidence rates and prevalencekefamineand esketaming

Covariates for stratification in populatidavel utilisation include:
{1 Calendar month
9 Calendar year
1 Age categories:
0 All adults: 1564 years old
0 Young adults: 134 years old

0 Detailed breakdowns5, 514, 15¢24, 2534, 3544, 4554, 5564, 6574, 7584, >85
years old

T Sexboth, males, andfemales
1 Route of administration: nasal, orglarenteral topical, unknown

Patientlevel utilisationstudy (Characterisation of cohort with prescriptionketamine and esketamine

The dher variables for patientevel utilisationincluded

1 Alist of prespecified conditionsvasusedas a proxyo assess indication of usmcluding both
authorised and norauthorised indicationgthe frequency of conditions of interestasassessed at
the index date and within 1 year prior to the index date):

0 Depression(including treatment resistant depression)
Acute pain

Chronic pain

Cancer

Bipolar disorder

Anxiety disorder

Posttraumatic stress disorder

Migraine

Epilepsy

Other

Missing

O O O o o o o o o

o

1 Additional entriesvereused as a proxy to assess use for sedation, anaesthesia, diagnostics
proceduresand surgical interventions (the frequency of additional entri@sassessed ahe
index date and in a windowf 2 days before and 2 days after the index date).

1 The top 10 of most frequentliagnostic codes asproxy forcomorbidities from largescale

characterisation (the frequency of comorbiditieasassessed ahe index date and in 1 year prior
to the index date).
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I The top 10 of most frequeny prescribeddrugs in each data source from largeale
characterisation (the frequency of comedicatimasassessed ahe index date and in 1 year prior

to the index date).

The operational definition of the covariates is described@able6. The hdex datewasthe start of the (new)
incident prescription during the study period. The list of concepts for prespecified conditions of ingerest

describedn ANNEX.
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Table6. Operationaldefinitions ofcovariates.

. . Type of . Care Diagnosis| Applied to study Measureme.nt .
Characteristic Details . Assessment window . Code Type " . characteristics/ | Source for algorithm
variable Settingst Positior? | populations A
validation
Indication of Check for prespecified Counts | AtID and in window| IP, OP, O1 SNOMED| n/a All eligible individuals n/a n/a
use conditions of interest related around ID {365, ID] within the data source
to use of ketamine and considered for objective
esketamine 3 (new user cohort)
Comorbidities | Largescale characterisation | Counts | AtID and in window| IP, OP, O7 SNOMED| n/a All eligible individuals n/a n/a
with regard to underlying around ID {365, ID] within the data source
comorbidity considered for objective
3 (new user cohort)
Concomitant Largescale characterisation | Counts | At ID and in window| IP, OT, OT RxNorm | n/a All eligible individuals n/a n/a
medication with regard to underlying around ID {365, ID] within the data source
comorbidity considered for objective
3 (new user cohort)

1IP = inpatient, OP = outpatient, OT = other, n/a = not applicable
2Specify whether a diagnosis code is required to be in the primary position (main reason for engounter)
ID = index date
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9.7. Study size

No formal sample sizealculation was conducted fdinis descriptive drug utilisation study, tee primary
objectivewasto describeprescription trends for ketamine and esketamine, irrespective of sample size
Based on a preliminary feasibility assessment, the expected number of person coudtafainediffered
across dataourcesand rangel from 100 in DKDHR to 9,800 person cowwih CDWBordeaux. For
esketamine, the person cousivaried from 100 in IQVIA DA Germany#b,600 in FinOMGPRUS

9.8. Data transformation

Analyses were conducted separately for each datiarce Before study initiation, test runs of the analytics
were performed on a subset of the data sources and on a simulated set of patients and quality control
checks were performed. After all the tests were passked final package was released in the version
controlled Study Repository for execution against all the participating data sources. The data partners
locally executed the analytics against the OMCIPM in R Studio and reviewed and approved-thg

default- aggregated results. The study resultatfdata sources were checked after which they were made
available to the team and the Dissemination Phase started. All results were locked and timestamped for
reproducibility and transparency.

9.9. Statistical methods

This section described the details of the analysis approach and rationale for the choice of analysis, with
reference to the D1.3.8.1 Draft Catalogue of Data Analysis which described the type of analysis in function
of the study type.

In principle the type of analysis by study type was fix@xicould be observed froifable7.

Table7. Description oftudy types andype of analysis.

Study type Study classification Type of analysis ‘
Population Level Off-the-shelf - Number of prescriptions
DUS

- Populationrbased incidence rates

- Populationbased prevalence for ketamine and for
esketamine

Patient Level DUS Off-the-shelf - Characterisation of patiedevel features

- Frequency angercentageof pre-specified conditions as
proxy forindication/s

- Frequency angercentageof recorded diagnostic codes
- Frequency angercentageof comedication

- Estimation of minimum, p25, median, p75, and maximum
initially prescribed dose

- Estimation of minimum, p25, median, p75, and maximum
treatment duration (first drug area)

- Estimation of minimum, p25, median, p75, and maximum
cumulative treatment duration

DUS = drug utilisation study.

27/114



DARWIN P3C_1—017 Study report
o E U Version:V3.0
Dissemination levelPublic

9.9.1 Patient privacy protection

Cell suppressiowasapplied as required bgata sourcd 2 LINR GSO0G LIS2 LIEBefed LINA O
masked.

9.9.2 Main statistical methods

R-packages

We wed the R packagdncidencePrevalender populatiortlevel estimation of drug utilisation and
CohortCharacteristic®atientProfilesand DrugUltilsation for patientlevel drug utilisation analyses
including patierdlevel characterisation.

Drug exposure calculations

Drug erasvere defined as followsexposure starts athe date of the first prescription after a washout of

365 days. For each prescription, the estimated duration ofweeretrieved from the drug exposure table

in the CDM, using the start and end date of the exposure. Subsequent prescriggéomsombined into

continuous exposed episodes (drug eras) using the following specificatiomgrug erasvere merged

into one continuous drug era if the distance in dagsween end of the first era and start tfe second era

Ad XX on RlI&daod ¢KS (A Yw®asoorBideres & ¢xpasdd By thie dirdt @@sBowyiS R S NI
Figure 2 first row.

Gap era Schematics Dose in | Cumulative dose | Cumulative
joint mode between time
a ¥t ANER Q Qteo o Qo | @ ® @
GdasSo2 0 Qto Qto o O @ @
al SNe T Qto 0t 6 o o
ac2Ay o Qto Qfte o o
first exposure gap second exposure
time = x;,dose = d; ' time =2, | time = x,, dose = d,

Figure2. Gap era joint mode

New user cohort

New usersvere selected based on their incident prescriptionskefamine or esketaminafter the start of
the study. For each patierat least one yeaof data visibilitywasrequired prior to a prescription
Individuals who initiatd treatment are required to not have been exposed to the drug of interesafor
least one yeaprior to the current prescription. If the start date of a prescriptiid not fulfil the exposure
washout criteria of 1 year of no use, the whole exposueseliminated.New drug user cohort studyas
used to characterise patiesével drug utilisation in terms ofetnographicspre-specified conditions (proxy
for indicationof use, recorded diagnostic codeand comedication at the date of incident prescriptioh
ketamine or esketamine.

9.9.3 Methods to derivgparameters of interest

Calendar time
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Calendar timeavasdetermined on the calendar month and calendar year during which the index
prescription was issued. The calendar time for subsequent prescriptiagbased on the calendar month
and calendar year thewereissued following the washout period of 365 days.

Age

Age at index date was calculated using Janu&yf the year of birth as proxy for the actual birthday.

Date/month was either not present or could not be made available for governance reasons. If avtible,

date was often settthe F ANR G 2F (GKS Y2y GK F2NJ LI GASYyiQa LINRJI C
stratification for populatiodevel analyses:

1 All adults: 16564 years old
1 Young adults: 184 years old
1 Detailed breakdown: <54, 1524, 2534, 3544, 4554, 5564, 6574, 7584, >85 years old

Sex

Results for populatiofevel analyses were presented overall and stratified by sex.
Indication

Indication was determined based on recordings ofgefined conditions (sesection 96.3¢ other

variables), athe date of the prescription of the respective drug (index date) [primary definition] or during
assessment windows 365 before index date. If none of the specific indicatasniecorded on index date

or during the assessment window, but thesas a record for any other condition, the persaas

considered havingah 2  KSNE AYRAOIFGA2Y @

Characterisation of patientevel features

Largescalepatient-level characterisatiowasO2 Yy RdzOG SR / 2y OSLJia weng GKS aO2
assessed ahe index date and in the window arourlle index date (1 year prior to the index date). The
top 10 diagnostic codes wengresented

9.9.4 Methods to obtain point estimates with confidence intervals of measures of occurrence or
association

PopulatiorHevel drug utilisation study
Incidence and prevalence calculatsamere conducted for ketamine and for esketamine.

Number of prescriptions

The overall number of prescriptiaecordsof ketamine and esketamingasprovided. For hospital data
sources, in addition to overall number of prescriptions, the de&s alscstratified by healthcare setting
including intensive care unit (ICU)/né@GU setting.

Incidence calculations

Annual incidence rates éietamine or esketamine prescriptiomeere calculated as the number of new

userswith ketamine or esketamingeatment episodes startingfter 1 year of no use per 1,000 person

years of the population at risk of getting exposed during the period for each calendar year. Those study
participants who enter the denominator population then contribdtigme at risk up to start of their new
ketamine or esketaminprescription during the study period. Multiple prescriptionsre allowed, wth

LI NOHAOALI yiaQ GAYS O2yiNROdziA2Yy & LI dzaSR RdzZNAYy 3 |
without drug exposure contributtime at risk as described above. Thaerisk ofparticipantswho died
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were censored at the time of death. Similarly, time at rislpafticipantswho were lost to follow-up were
censored at the time of loss to folleup [last contact]Participantswith data until the end of the study
period without experiencing exposureere administratively censored at the end of the study period.
Incidence ratesvere given together with 95% Poisson confidence intervals.

An illustration of the calculation of incidence of selected-gppecified medication of interest is shown
below inFigure 3 Patient ID 1 and 4 contributidime at risk up to the point at which they become incident
users of selected prspecified medication of interest. Patient ID 2 angdére not seen to use prapecified
medication of interest and so contribuldime at risk but no incident outcomes. Meanwhile, patient ID 3
first contributed time at risk starting at the day when the washout period of evimus exposure, before
study start, has ended, and ending when the next exposure e§peeified medication of interestas
starting. A second period of time at risk again stdrfter the washout period. For person ID 4, only the
first and third exposures of prepecified medication of interest courd as incident use, while the second
exposure starts within thevashout period of the first exposure. The time between start of the first
exposure until the washouderiod after the second exposuveas not considered as time at risk.

Selected pre-specified
i YTITII] - - ———————————————————— . medication of interest

=+« Excluded time at risk

= = Included time at nsk

Study start and end date

Figure3._lncidence example

Prevalence calculations

Prevalencewascalculated asnonthly andannual period prevalencsevhich summarises the total number
of individuals who use the drug of interest during a giweanth andyear divided by the population at risk
of getting exposed during thamhonth andyear. Therefore, period prevalengavethe proportion of
individuals exposed at any time during a specified interval. Binomial 95% confidence int&xvals
calculated.

An illustration of the calculation of period prevalence is shown belokigore 4 Between time t+2 and
t+3, study participantdD1 and ID4vere identified asusers of preselected medication of interesgiving a
prevalence of 40%. Meanwhile, for the period t to t+1 all fiaeticipantsalso have some observation time
during the year with one of the five study participants being a user obplected medication of interest.
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Figure4. Period prevalence example

Patient-level drug utilisation study

New drug user patiedevel characteristics on index date

For concepts extracted #te index date, the number of persons (N, %) with a record within the pre
specified time windowsvasprovided.

Indication

The number of persons (N, %) with a record of the respegtigespecified condition or procedungas
provided. If a person hha record of more than one specific indication, that pers@sincluded in both
specific indication groups separately.

Treatment duration

Treatment duratiorwascalculated as the duration die first treatment eraduring the study period.
Treatment durationwassummarsed providing the minimum, quartiles, maximum duration of treatment
era. For datasources where duration cannot be calculated due to e.g., missing information on quantity or
dosing, treatment durationvas notprovided.Cumulative durationvasalso calculated during the study
period andwassummarised byroviding the minimum, quartilesnd maximum

9.9.5 Methods to deal with nssingdata

For the drug utilisation studies we assutit@at the absence of a prescription recameantthat the

person dd not receive the respective drug. For indications, we asgslihat the missingness of a record of
the respective conditiomeantthat that conditionwas not the indication for the drug prescription.

9.9.6 Sensitivityanalysis

Please sesection 9.11Deviations from the protocol

9.10. Evidence synthesis

Results from analyses describedsaction9.9were presented separately for each dataurceand no
meta-analysis of results was conducted.

9.11. Deviationdrom the protocol
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Based on the results of cohort diagnostics, the inclusion criterion requiring 365 days of prior history
impacted the sample size. Therefore, a sensitivity analysis was performed without this criterion.

10. DATAMANAGEMENT

10.1. Data management

All datasourcesnvere mapped to the OMOP common data model. This enditiie use of standardised

analytics and tools across the network since the structure of the data and the terminology syatem
harmonised. The OMOP CDM is developed and maintained by the Observational Health Data Sciences and
Informatics (OHDSI) initiative and is described in detail on the wiki page of the CDM:
https://ohdsi.github.io/CommonDataModend in The Book of OHDSitp://book.ohdsi.org

The analytic code for this studyaswritten in R. Each data partner execdtine study code against their

data sourcecontaining patienievel data and then retured the results set which only contadd

aggregated data. The results from each of the contributing data wiées then combined in tables and

figures for the study report.

10.2. Data storage and protection

For this studydata source$rom various EU member states process personal data from patients which is
collected in national/regional electronic health record databases. Due to the sensitive nature of this
personal medical data, it is important to be fully aware of ethical and régyiaspects and to strive to

take all reasonable measures to ensure compliance with ethical and regulatory issues on privacy.

All datasourcesused in this study are already used for pharmagidemiological research and have a well
developed mechanism to ensure that European and local regulations dealing with ethical use of the data
and adequate privacy control are adhered to. In agreement thigse regulations, rather than combining
person level data and performing only a central analysis, local analggesun, which generate non
identifiable aggregate summary results.

11. QUALITYONTROL

Generaldata sourceguality control

A number of opersource quality control mechanisms for the OMOP CDM have been developed (see
Chapter 15 of The Book of OHD&p://book.ohdsi.org/DataQuality.htm)l In particular, it is expected that
data partnerganthe OHDSI Data Quality Dashboard tool
(https://github.com/OHDSI/DataQualityDashbodrd his tool providé numerous checks relating to the
conformance, completeness and plausibility of the mapped data. Conformance focuses on checks that
describal the compliance of the representation of data against internal or external formatting, relational,
or computational definitions, completeness in the sense of data quakiysolely focused on quantifying
missingness, or the absence of data, while plausibility seeks to determine the believability or truthfulness of
data values. Each of these categoried bae or more subcategories amere evaluated in two contexts:
validation and verification. Validation relates to how well data align with external beadts with
expectations derived from known true standards, while verification relates to how well data conform to
local knowledge, metadata descriptions, and system assumptions.

Study specific qguality control

When defining cohorts for medicinal products, a systematic search of possible codes for ingsion
identified usingCodelistGeneratdR packageh(tps://github.com/darwin-eu/CodelistGeneratgr This
software allovedthe user to define a search strategy and using this thenigdehe vocabulary tables of
the OMOP common data model so as to find potentially relevant codes. In addition,
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DrugExposureDiagnostiasgsrun to assess the use of different codes across the satgcescontributing
to the study.

The study codevasbased orfour R packages namely tli&ohortCharacteristic®atientProfiles
IncidencePrevalencandDrugUtilisationpackages. These packages inclidemerous automated unit

tests to ensure the validity of the codes, alongside software peer review and user testing. The Rgackage
were made publicly available via GitHub.

12. RESULTS

Thefull set of the results from this study can be assessed through an interactivé ighJt A OF GA2Y 0 G {
I LILJEENPASTIN0000043Bhis resource provides access to overall findings as well as detailed incidence

and prevalence metrics, including the number of events, population size, and pgeaos(PYsjJor each

data source, stratified by calendar month and year throughout the study period

12.1. Populatiorlevel drug utilisation

12.1.1 Participants

Table8 shows he total number of individuals included tihe estimation of incidence ragfor ketamine

and esketaminavithin the context of thepopulationlevel drug utilisation studyThe results aretratified

by data source and further presented by calendar yEatamine prescriptions were identified in five out of
the six data sources included in this study: CBMteaux, CPRD GOLD, FinOMUDBS, IMAS]@nd IQVIA
DA Germany. In contrast, esketamine prescriptiecordswere observed in four out of the six data
sources, specifically EBHR, FinOMORUS, IMAS|&nd IQVIA DA Germany.
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Table8. Number of individuals during the study period, per calendar year and data source.

R e e IR G
Year CDWBordeaux IMASIS DKDHR IMASIS

GOLD Germany Germany
2014 581,590 6,217,453 319,859 7,301,904 5,597,856 1,348319 319,877 7,301,907
2015 602,064 5,717,187 - 318,217 7,756,542 5,631,584 1,392,638 318,238 7,756,543
2016 616,294 4,898,921 1,430,162 315,558 8,136,543 5,675,562 1,430,064 315,580 8,136,546
2017 622,430 4,438,517 1,458,302 313,049 8,690,483 5,713,668 1,458,148 313,067 8,690,485
2018 619,344 4,139,939 1,481,772 311,830 9,047,536 5,744,829 1,481,564 311,860 9,047,536
2019 606,874 3,995,468 1,524,099 311,457 9,097,230 5,770,154 1,523,722 311,492 9,097,231
2020 580,220 3,759,092 1,547,418 311,167 9,257,275 5,794,321 1,546,905 311,202 9,257,274
2021 536,225 3,432,664 1,547,833 298,485 9,261,994 5,820,251 1,546,841 298,527 9,261,990
2022 486,216 3,132,252 1,475,729 273,083 8,841,468 5,852,376 1,474,255 - 8,841,467
2023 410,760 2,980,749 1,270,082 232,219 7,590,384 5,905,840 1,268,645 232,282 7,590,381

CDWBordeaux= ClinicalDataWarehouseBordeaux CPRIOL D= ClinicalPracticeResearctDatalinkGOLDDKDHR =Danish Data Health Registri@&nOMOPHUS =Hospital District of

Helsinki and UusimadMASIS institut Municipal Assistencia Sanitaria Information Syst&VIADAGermany=1QVIADisease Analyz&ermany ¢ Suppressed rows due to tleensored

event counts
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12.1.2 Descriptive data and main results
12.1.2.1Incidence rates for ketamine and for esketamine over time

Figures5¢8 present the monthly and annual incidence rates of ketamine and esketamine, expressed as the
number oftreatment episode ofthe drugs of interest per 1,000 B¥cross different data sources during

the study period from 2014 to 2023. The primary analysis included individuals who met the inclusion
criterion of having at leagineyear of data visibility prioto being eligible for study inclusiofigures 54

8A). Additionally, a sensitivity analysis was performed to assess the robustness of the findings, removing
the requirement of one year of prior data visibilifyigures 5B8B).

Overall, monthly and annual incidence rates of ketamine prescriptions showed distincs temss

various data source$igures 5A¢6A). In primary care dataources including CPRD GOLD and IQVIA DA
Germany, both the monthly and annual incidence rates of ketamine use were very low and stable over
time, with incidence ratebelow 1 per 1,00®Ys In contrast, hospitabased data sources such as CDW
Bordeaux and IMASIS displayed initially low monthly and annual incidence rates, folloaeihtrease

from 2021 onward. In IMASIS, the monthly incidence rates increased from 0.35 per 1,800 2014 to

4.8 per 1,000 Pin 2023, while in CD\Bordeaux they ranged from 0.35 per 1,00 PY2014 to 213 per
1,000 P¥in 2023.A smilar pattern was observed for annual incidence rateszinOMOPHUS ketamine
prescriptions wereecorded only at very low lelgprior to 2020.A slight increase was observed thereafter,
with monthlyand annuaincidence rates reaching A.per 1,000 PYky 2023.

The results othe sensitivity analysifor ketaminewere consistent with those observed in the primary
analysisfiguressBc6B). In the primary care data sources, the incidence rates of ketamine prescriptions
were very low and stable over time, with no notable differences in monthly or annual estic@tgsared

to the primary analysisHospitalbased data sourcagenerallyshoweda similar temporal trend as in the
primary analysis, however, thmonthlyincidence rate estimates were slightly higf@DWBordeaux: 0.66
per 1,000 P¥in 2014 to 3.2 per 1,000 B¥ 2023; IMASIS: 48 per 1,000 P¥in 2014 to4.98per 1,000 PY

in 2023. In contrast, the monthly incidence rates in FinOMBIBS were comparable with those observed
in the primary analysig\ similarpattern per hospitalbased data sourceas observed for annual incidence
rates.

Figures7¢8 present the monthly and annual incidence rafer esketamine prescriptions across various

data sources. Both monthly and annual incidence rates were consistently very low across the primary care
datasource(IQVIA DA Germany), the hospitelsed data source (IMASI&)d the registry (DOHR), with
incidence rates generally below 0.02 per 1,008 (Fgures/Ac8A). In contrast, datdrom the FinOMOP
HUSndicatedminimal recorded use of esketamine in 2Qvth incidence rates around 0.3 per 1,000 PYs
followed by agradualand sustainedncreaseovertime, reaching approximately 11 per 1,000 PYs by 2023
(Figures7AcBA).

The sensitivity analysaf esketamineyielded results consistent with those of the primary analysis with
unchanged trends over timgigures/B¢8B).
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Figure5. Monthly incidencerates of ketamine prescriptions across data sources during the study period.
Panel A shows incidence rates from the primary analydigch was restricted tohe study population with

at leastone year of data visibility prioto becoming eligible for study inclusion. Panel B presents the results
from the sensitivity analysis, which did not require prior data visibility.
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Figure6. Annual ncidencerates of ketamine prescriptions across data sources during the study period
Panel A shows incidence ratiesm the primary analysigestricted tothe study populatiorwith at leastone
year of data visibility prioto becoming eligible for study inclusioRaneB presents results from the
sensitivity analysis, which did not require prior data visibility
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Figure7. Monthly incidence rates of esketaminprescriptions across data sources during the study
period. Panel Ashows incidence ratefsom the primary analysigestricted tothe study population with at
leastoneyear of data visibility prioto becoming eligible for study inclusioRanel Bpresents the results
from the sensitivity analysis, which did not require prior data visibility
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Figure8. Annual incidence ratesf esketamine prescriptions across data sources during the study period.
Panel Adisplays results from the primary analysis, limited to individuals with at least one year of prior data
visibility before becoming eligible for inclusiorarfél Bpresents the sensitivity analyssithout a prior
observation requirement.
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12.1.2.2Incidence rates for ketamine and for esketamine over time by age groups

Figures9¢12 show the monthly and annual incidence rates of ketamine and esketansigi@® young adults
(15 to 34 years) androaderadult population(15to 64 years). Additionallysigures &4 in ANNEXII

provide further stratification, displayinigcidence rates by morgranularage categoriesThe primary

analysis included individuals who met the inclusion criterion of having atdeastear of data visibility

prior to being eligible for study inclusiofifuresOA¢12A, Figures A¢4A in ANNEXII). Additionally, a
sensitivity analysis was performed to assess the robustness of the findings, removing the requirement of
oneyearof prior data visibility FiguresOB¢12B, Figures 1B4Bin ANNEXII).

Across hospitabased data sourcesjonthly and annuaincidence rate®f ketamineremained low overall
andshowedsimilar trendshetweenthe broader adulgroupandyoung adultgFigures9A¢10A). Incidence
rates in primary care datsourceswvere very low, showedo variation over timeand werealso
comparable between theeage groupsKigures9A¢10A). The results from sensitivity analyses were
consistent with theprimary analysesKiguresOBg10B).

Furthergranularage stratification revealed thamcidence rates of ketamine use tended to be higher in
older age groups, particularly among individuals aged 55 years and Bldards 142Ain ANNEXII).
Incidence rates were lowest in the youngest age groups. This pattern was obfanbedh monthly and
annual incidence rates of ketamiime hospitaldata source€DW Bordeaux and IMASIE was not evident
in primary care datand in FiInOMOPIUS The results fronthe sensitivity analyses were consistent with
the primaryanalysesKigures 1B82Bin ANNEXII).

For esketamine, both monthly and annual incidence rates werg low andcomparable between young
and older adult&nd more granular age categorigsmostdata sourcegFiguresl1Ac12A, Figures3Ac4A
in ANNEXII). In contrast,FinOMOPHUS showed highdncidence ratesn older age groupsparticularly
amongindividualsolder than55¢64 years(Figures 11B12B,Figures 3B84Bin ANNEXII). These findings
were consistent in both the primary and sensitivity analyses.
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Figure9. Monthly incidencerates of ketamine prescriptions across data sources during the study period

stratified by age groupsincluding all adults (1664 years) and young adults (&34 years)Panel A shows

incidence rates restricted tmdividualswith at least one yeaof prior data visibility. Bnel B includeghose
without this requirement.
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FigurelO. Annual incidence rates of ketamingrescriptions across data sources during the study period
stratified by age groupsincluding all adults (1§64 years) and young adults (¢34 years)Panel A shows
incidence rates restricted to individuals wilh least one yeaof prior data visibility. Panel B includes those
without this requirement.
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12.1.2.3Incidence rates for ketamine and for esketamine over time by sex

Figuresl3¢16 present the monthly and annual incidence rates of ketamine and esketamine stratified by
sex.

Overall, distinct trends were observed across the different data sources in the primary aobketismine
incidence rategFiguresl3A¢14A). In the primary careata source§CPRB5OLD and IQVIA DA Germany)
and the hospitabased data sourc=inOMOFHUS andMASIS, incidence rates for ketamine were
comparable between males and females, withnuable sexbaseddifferencesin prescribing patterns.
CDWBordeaux, another hospitddaseddatasource, showed comparable incidence rates for both sexes
until 2020, after which a divergence emerged, with higher incidence rates observed among males
compared tofemales(Figuresl3A¢14A).

The sensitivity analysis, whickmovedthe requirement for one year of prior data visibilitgrgely
corroborated the primary findingg-iguresl3B¢14B). The divergence between sexes in CB@Ydeaux
became slightly more pronounced toward the end of the observation pdfaylires13B¢14B).

For esketamine, the primary analysis showed no significant difference betiweielence rates imales
and femalesn DKDHR, IMASIS, and IQVIA DA Germany, wigle¢idence ratesvere higher in malesn
FiInNOMOPRHUS Figuresl5A¢16A). Theresults from thesensitivity analysiazere comparable to the results
from the primary analysi@-iguresl5B16B).
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Figureld. Annual incidence rates dfetamine prescriptions across data sources during the study period
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Figurel6. Annual incidence rates of esketamine prescriptioasross data sources during the study period
stratified by sex.Panel A shows incidence rates restricted to individuals atileast one yeaof prior data
visibility. Panel B includes those without this requirement.
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12.1.2.4Incidence rates for ketamine and for esketamine over time by route of administration

Figures 1¢20displaythe monthly and annual incidence rates of ketamine and esketamine prescriptions,
stratified by route of administration, across multiple data sources during the study pditi@dprimary
analysidsdisplayed irFigures 17A20Aanda sensitivity analysis Figures 17B820B

Pareneral ketaminehad the highest incidence rates in the hospital data sou@@%V Bordeaux and

IMASISIn CDWBordeaux, monthly incidence rates ranged fror84 per 1,000 P¥in 2014 to 229 per

1,000 P¥in 2023 while in IMASIS, monthly incidence rates increased @8 per 1,000 PyYn 2014 to

4.83 per 1,000 P¥in 2023 inIMASISFigure 17A These trends were similarly reflected in the annual
incidence rategFigure 184, indicating that parenteral administration was the primary driver of ketamine
use inCDW Bordeaux and IMASIKSFinOMOMHUS prescription records witlanunknown route of
administrationshowed slightly higher incidence rates towards the enstoélyperiod compared with other
routes(Figuresl7Ac¢18A). In CPRD GOLD and IQVIA DA Germany, monthly and annual incidence rates did
not differ by route of administrationSensitivity analyses confirmed the overall patterns observed in the
primary analysigFigures 17B18B).

For esketaminemonthlyincidence rateslid not differby route ofadministrationin DKDHRIQVIA DA
Germany and IMASI8-igure 19A. These findings were consistent with the annual incidence r@egire
19A). InFInOMOPHUS the highest incidence rates were obsenfedunknown route of administration
(Figures 19420A). Sensitivity analyses yielded comparable resfitgures 19820B).
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Figurel?7. Monthly incidence rates oketamine prescriptions across data sources during the study period
stratified by route of administration.Panel A shows incidence rates restricted to individuals atiteast
one yearof prior data visibility. Panel B includes those without this requirement.
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Figurel9. Monthly incidence rates of esketamine prescriptioagross data sources during the study

period stratified by route ofadministration. Panel A shows incidence rates restricted to individuals atith

least one yeaof prior data visibility. Panel B includes those without this requirement.
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Figure20. Annual incidenceates of esketamine prescriptions across data sources during the study
period stratified by route of administrationPanel A shows incidence rates restricted to individuals atith
least one yeaof prior data visibility. Panel B includes those without this requirement.
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12.1.2.5Prevalence for ketamine and for esketamine over time

The trends and patterns observed in prevalent asketaminecloselymirrored those of incident use
(Figures21¢22). Overall the prevalenceof ketamine use was very low aneimainedstableover time in the
primary care dataourcesncludingCP® GOLD and IQVIA DA Germany, Wwitth monthly and annual
prevalenceconsistentlybelow0.01%(Figures 21¢22). In contrastprevalenceof ketamineprescriptionsn
hospital data sourcemcludingCDWBordeaux FinOMORHUS, andMASIS was initially low, followed hy
slightincrease from 2021 onwasqFigure21A). In IMASIS, monthlgrevalencencreasedslightlyfrom <
0.01% in 2014 t6.04% in 2023in FINOMOMUS fronD.003%in 2016 to 0.004%in 2023 andin CDN
Bordeauxrom < 0.01% in 2014 to 0.02%2023.A smilar pattern was observeith annual prevalence,
with estimates ranging fror.06% in2014to 0.2%% in 2023 in IMASIB8.001% in 2016 to 0.01% in 2023 in
FINOMOFHUS, an@®.05% in 2014 to A.5% h 2023 in CDVBordeauxFigure 22A The results othe
sensitivity analysis were consistent with thdsem the primary analysisHigures21B;22B).

Figures 23¢24 further illustrate trends in esketamine use across selected dataces The prevalence of
esketamine use was very low across the data sources inclDdmHR, IMAS]@ndIQVIA DA Germany,
with monthly and annuaprevalence below 0.01%igures 23424A). In IMASIS, no esketamine
prescriptions were recorded until 2022, after which a slight incréaseimber of esketamine prescriptions
wasobserved. FINOMORUS showed a similar trend to that observed for incident(&sgures 23A¢24A).
Sensitivity analyses agaiemonstratedconsistent patterns across data sour¢egyures 23824B).

55/114



DARWIN
:EU

Version:V3.0

P3C1017 Study report

Dissemination levelPublic

A
IQVIA DA y. CPRD-GOLD, IMASIS, HUS
ketamine_all_{ Cdm Name
@ CDWBordeaux
0.05
@ CPRD-GOLD
® FinOMOP-HUS
0.04 ® IMASIS
@ IQVIA DA Germany
o 003
o o M ’| i
W Hj \ '“l” i W .4'4 f ol ! *“ M ’
u | J lj H Py j H#HLLHH}W l';uww mmumH“ Pttt
0.00 :"m: um-m:: 3300 = geseesogeigeseetlllle ot
EPRPRGRgrae 0& FEFS LI PLELE I PSPPI P PP PP
4‘& ‘1 \'L ."'L g’b '\f '& {) \'\r ’L ‘ ’1« ’l ‘\r ’b 4‘& "L U A'L g'\‘ \"y 4’» g’b '}r <’b ’!' 4’& "1« ’b ’L '1(
SEPTFFE NS F NSV EEF TS NSNS S e’ S S
Prevalence Start Date
B
_Prevalence IQVIA DA Germany, CPRD-GOLD, CDWBordeaux, IMASIS, FinOMOP-HUS .
ketamine_all_formulations cdm Name
® CDWBordeaux
0.05
® CPRD-GOLD
® FinOMOP-HUS
0.04- ® IMASIS
@ IQVIA DA Germany
@ 0.03
gy H HH; i W
u M# Hlb i g M Hu
{ H mw““*‘“mmﬂ‘f} “mﬂm
0.00 $oo0ge m 3 um et e It Bt S BN+
~\’LQO(’Lcsh\q?\ii’\95h§'\;°¢\"9~94"9~‘;(m‘oxé\¢°~b~l'195'!("94“\'be\l\Q’;d;‘(’besg\'boseémo&o(mo'e\"(o\qA"?@ﬂ'1.9‘1.0\'»61‘04;6‘{Q‘§m6‘{;\'»°w~4"'Q’v;{e'{»\wép-l’;90('9"?\%6»’)4"6{2’,91“
S EAFVEFFPFPI LTI IS ESEY RS E VIV

Prevalence Start Date

Figure21. Monthly prevalence of ketamine prescriptions across data sources during the study period.
Panel A shows prevalence restricted to individwéth at least one year of prior data visibility. Panel B
presents the results from the sensitivity analysis, which did not require prior data visibility.
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Figure22. Annual prevalencef ketamine prescriptionsacross data sources during the study period.
Panel A shows prevalence restricted to individuals with at least one year of prior data visibility. Panel B
presents the results from the sensitivity analysis, which did not require prior data visibility.
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Figure23. Monthly prevalence of esketamine prescriptiorecross data sources during the study period.
Panel A shows prevalence restrictedndividualswith at leastoneyear ofprior data visibility. Panel B
presents the results from the sensitivity analysis, which did not require prior data visibility.
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12.1.2.6Prevalence for ketamine and for esketamine over time by age groups

Prevalence estimates stratified by age mirrored the patterns observed in incidenceFajas625¢28,
Figures §8in ANNEXII). Across hospitabased data sources, prevalence of ketamine use remained low in
the broader adult population (k%4 yearsandyoung adults (1§34 year$ (Figures25¢26, Figures §6in
ANNEXII). This trend was evident for both monthly and annual prevalence estin{&tgares25A¢26A).
Prevalence in primary care dasourcesvas uniformly low and stable over time, witio differences

between age groups:-urther stratification by narrower age bands revealed that prevalence of ketamine
use was higher among older individuals, particularhose aged 55 years amider, while the lowest
prevalence was observed in the youngest age grdbjgires §6 in ANNEXII). This gradient was apparent

in hospitaldata sourceDW Bordeaux and IMA®I® not in primary care settings or FinOM®RS.

For esketamine, prevalence was uniformly low and showed limited variation across age groups and data
sourceqFigures27¢28, Figures7/¢8in ANNEXII). In FInOMOPHUS slightly highearevalence was

observedin the broader adult population and among older age groups, especially those agediyears
65¢74 yearsand above 75 year3hese findings were consistent in both the primary and sensitivity
analyses.
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Figure26. Annual prevalence of ketamine prescriptioracross data sources during the study period
stratified by age groupsincluding all adults (1§64 years) and young adults (&34 years)Panel A shows
prevalence restricted to individuals with at least one year of prior data visibility. Panel B includes those
without this requirement
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Figure27. Monthly prevalence of esketamin@rescriptions acrosslata sources during the study period
stratified by age groupsincluding all adults (1§64 years) and young adults (&34 years)Panel A shows
prevalencerestricted to individuals with at least one year of prior data visibility. Panel B includes those
without this requirement.
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Figure28. Annual prevalence of esketamine prescriptions across data sources during the study period
stratified by age groupsincluding all adults (1§64 years) and young adults (&34 years)Panel A shows
prevalenceestricted to individuals with at least one year of prior data visibility. Panel B includes those
without this requirement.
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12.1.2.7Prevalence for ketamine and for esketamine over time by sex

Figures 29¢32 present the monthly and annual prevalence of ketamine and esketamine use, stratified by
sex, during the study period. Overall, the same patterns and tramish wereobserved in the incidence
analyses stratified by sex weobservedin the prevalence estimates.

In the primary carelata source4CPRSOLD and IQVIA DA Germany) and the hodmetsgd data source
(IMASI&nd FInOMOMUS) prevalence of ketamine use was comparable between males and females,
with no evidence of systematic séased differences. In CDBordeaux, prevalence remained similar
between sexes until 2020, after whishghtlyhigher prevalence was consistently observed among males
(Figures 29Ac30A). The sensitivity analyseonfirmed these findings and further highlighted the divergence
in CDWBordeaux toward the latter part of the study perideigures 29B8;30B).

For esketamine, prevalence estimates were broadly comparable between sexes across all data sources,
with only amale predominance noted in FinOM@®RIS(Figures 31A¢32A). These patterns remained stable
in the sensitivity analysigigures 31B;32B).
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Figure30. Annual prevalence of ketamirgrescriptions acrosdata sources during the study period
stratified by sex. Panel A shows prevalence restricted to individualsatigast one yeaof prior data
visibility. Panel B includes those withdbts requirement.
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Figure31. Monthly prevalence of esketamine prescriptions across data sources during the study period

stratified by sex Panel A shows prevalence restrictedndividuals withat least one yeaof prior data
visibility. Panel B includes those without this requirement.
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Figure32. Annual prevalence of esketamine prescriptions across data sources during the study period
stratified by sex.Panel A showprevalence restricted to individuals witt least one yeaof prior data
visibility. Panel B includes those without this requirement.

69/114



DARWIN P3C1017 Study report

ot E U N Version:V3.0
Dissemination levelPublic

12.1.2.8Prevalencdor ketamine and for esketamine over time by routeaofministration

Prevalence estimates of ketamine and esketamine prescriptions, stratified by route of administration,
followed patterns consistent with those observed in the incidence analyEgares33¢36). In hospital
datasourceqCDW Bordeaux and IMASIErenteral administratioof ketamineaccounted for the highest
prevalencewhile in the hospital data sourd@dnOMOPHUShe highest prevalence was observed &or
unknown route of administratioFigures33A¢34A).

For esketaminemonthly and annuaprevalence did not differ by route of administrationDKDHR
IMASISand IQVIA DA Germaflyigures35A¢36A). In FINnOMOPHUSa substantial proportion of
esketamine prescriptions had an unknown route of administration, consistentfinidingsreported in the
incidence analysig.he nsitivity analyses further reinfoecthe observed patterns across data sources
(Figures33B;36B).
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Figure33. Monthly prevalenceof ketamine prescriptionsacross data sources during the study period
stratified by route of administration Panel A showgrevalencerestricted to individuals witlat least one

yearof prior data visibility. Panel B includes those without this requirement.
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Figure34. Annualprevalence of ketamingrescriptions across data sources during the study period
stratified by route of administration Panel A shows prevalence restricted to individuals aftitleast one
yearof prior data visibility. Panel B includes those without this requirement.
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Figure35. Monthly prevalence of esketamin@rescriptions across data sources during the study period
stratified by route of administration Panel A shows prevalence restricted to individuals aitleast one
yearof prior data visibility. Panel B includes thagghout this requirement.

73/114



DARWIN P?rC.l-Ol? Study report
o E U Version:V3.0
Dissemination levelPublic

A

Prevalence IQVIA DA Germany, DK-DHR, IMASIS, FinOMOP-HUS
DK-DHR | FinOMOP-HUS Outcome Cohort Name
@ esketamine_nasal

0.9 . » ® easketamine_oral
0.6 ® esketamine_parenteral
® esketamine_topical
.
0.3 @ esketamine_unknown
@ »
2 00 e . . . . . . . . . ] H o . . . . . . .
a
% IMASIS IQVIA DA Germany
&
0.9
0.6
0.3
00 o . . . . * . . . . . * . . . . . .
™ & o 3 o o “ 2 ~ > ) 3 A & o o 5 A ~
N > S ~ o N o 2 o a N » o ~ o o o o a o
A A U U A S A 2 R P R R P P
Prevalence Start Date
Prevalence IQVIA DA Germany, DK-DHR, IMASIS, FinOMOP-HUS
DK-DHR FinOMOP-HUS Outcome Cohort Name
. » esketamine_nasal
0.9 1 J ® esketamine_oral
0.6 ® esketamine_parenteral
! ® esketamine_topical
0.3 ® esketamine_unknown
o - .
2 00 o ° . . . . . . . * ] H . . . . . . . .
@
g IMASIS 1] IQVIA DA Germany
@
&
0.9
0.6
0.3
0.0 = . o . . . . . . . . . . . . o . .
B ) © A % o o > v ) h 5 © A 2 o o 5 & o
~ N N ~ N 5 & o o ok 5 ~ \ a5 N 5 2 o o 4
[ ST S A A . S S . [ S AR A U . S S .

Prevalence Start Date

Figure36. Annual prevalence of esketamine prescriptions across data sources during the study period
stratified by route of administration Panel A shows prevalence restricted to individuals aftleast one
yearof prior data visibility. Panel B includes those without this requirement.
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12.2. Patient characterisation

12.2.1 Demographic characteristics of the study population

Table9 providesa detailed overview of demographic characteristics of individuals prescribed ketamine and
esketamine at the time of new prescription acraga sourcebetween 2014 and 2023.

If at least one yeaof prior data visibility was requiredhe median agef new users of ketaminat the

time of prescription ranged fror4 years inlQVIA DA Germartg 66 years in the IMASIS. The median age
of new users of esketamine ranged from 47 years in IQVIA DA Germany to 60 yeaBHRAD
FinOMOFHUS The proportion of males among new users of ketamine was higher inEBzDdgaux
(56.21%) and IQVIA DA Germany (58ynd comparable ilCPRD GOLD (50.95%ile females were the
majority inFINOMOPRHUS §0.77%) andMASIS51.40%)Most new users of esketamine were male in-DK
DHR(55.31%) andQVIA DA Germar(g3.41%,)while the majority was female in IMASIS (55.56%6) the
sex distribution wasalancedn FinOMORHUS(50.48% males.

If at least one yeaof prior data visibility was not required, the median age of new users of ketamine at the
time of prescription ranged fror6 years in thecFinOMOPHUS0 65 years in the IMASIS. The median age
of new users of esketamine ranged from 47 years in IQVIA DA Germany to 60 yeaB3HRAD
FINOMOPHUS The proportion of males among new users of ketamine was higher inEubdgaux
(58.68%)and IQVIA DA Germanys(86%). In contrast, females accounted for a higher proportion in
FinOMOFHUS (60.00%), whilePRD GOLdnd IMASIShowed equal proportions of males and females.
Most new users of esketamine were male in the-DKR(55.31%), FinOMORUS %1.76%) and IQVIA DA
Germany(58.93%) while the majority was female in the IMASSS.00%).
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Table9. Demographic characteristics of individuals who are prescribed ketamine or esketamine at the @mewoprescriptionpresentedby drug of

interest, datasource and prior observation criterion
Prior observation required*

CDW CP
Bordeaux GOLD

No prior observation required*

FinOMOP IMASIS IQVIA DA CDW CPRD | DKDHR| FinOMOP | IMASIS | IQVIA DA
HUS Germany Bordeaux GOLD HUS Germany

RD | DKDHR

Ketamine
Number of 3,254 475 0 543 3,739 62 5,666 513 0 560 4225 | 109
records
Number of 3,154 468 0 507 3,646 48 5,529 505 0 524 4127 |92
individuals
Cohortstartdate | o), , | 101 | 17-2-2014 | 3-1-2014 812014 | 212014 |0 |- 1122014 | 312014 | 8-1-2014
(minimum) 2014 2014
Cohort end date 9-6- 9-6- 14.5-2025 | 29-12-
(maximum) 301-2024 | o 155205 | 29-12-2023 54-2023 | 301-2024 | o2 5-4-2023
Age at index
(years), median | 58 (ax67) | 825% | . 36(26¢ | 66 (53:77) 34 1858) | 58 (aaes) | 01 OF | . 36(25c50 | &2 O% | 51 2269)
(1oR) 69) 50) 69) 76)
Age range (years)| 1¢97 6¢96 - <10¢>90 1c¢101 2¢93 1¢97 6¢96 - <10¢>90 1¢101 2¢93
Sex, n (%)

1,424 233 330 2.340 253 2146
1 Female (43.76) 0.05) |- 6077 1,922 (51.40) 24(38.71) | 2730, 49.32) 336(6000) | (g0 7g) | 45 (41.28)

1,829 242 213 3325 260 2079
1 Male 56.2) 0.5 | 3923 1,817 (48.60) 35(56.45) | (g oo (50.68) 224(4000) | (1q57) | 61(65.96)
1 Missing <5 - - - - <5 <5 - - - - <5
Esketamine
Number of 0 0 226 57,276 | 9 82 0 0 226 60,933 10 112
records
Number of
um 0 0 224 53657 |9 51 0 0 224 57,210 10 80
individuals
Cohort start date 16-1- 16-1- 15-12-
(i) - ; Jors | 112014 | 15122022 244-2014 | - ; ore | FL2014 |2 24-4-2014
Cohort end date 26-10 19-12- 26-10- 12-7-
(maximum) - ; 2023 | 2008 12:7-2024 121-2024 | - ; oz | 187205 | Lo 12-1-2024
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Prior observation required* No prior observation required*
CDW CPRD | DKDHR | FInOMOP IMASIS IQVIA DA CDW CPRD | DKkDHR| FInOMOPR IMASIS IQVIA DA
Bordeaux Germany Bordeaux Germany
Age at index
(years), median - - 60 (5% | 60(44q 52 (5X%58) 47 (2Z61) | - - 60 (5% 60 (43¢72) 54 (5% 47 (2%,63)
68) 72) 58) 62)
(IQR)
<10¢
Age range (years)| - - 19¢96 | <10c>90 | 47c64 1¢87 - - 90 1¢101 47¢71 1c93
Sex, n (%)
101 28,361 101 29,391
1 Female - - (44.69) | (29.52) 5 (55.56) 28 (34.15) | - - (44.69) | (48.23 6 (6Q00) | 43 (38.39
125 28,915 125 31,538
1 Male - - (55.31) | (50.48 <5 52 (63.41) | - - (55.31) | (51.76 <5 66 (58.93)
1  Missing - - - - - <5 - - - <5 - <5

CDWBordeaux = Clinical Data Warehouse of Bordeaux University Hospital; CPRD GOLD = Clinical Practice Research DERIMOBGEBNany=IQVIADisease Analyz&ermany Dk
DHR = Danish Data HeaRkgistriesFinOMOPHUS= Hospital District of Helsinki and UusimBASIS = Institut Municipal Assisténcia Sanitaria Information SySteicates whether the
criterion of at least one yeaof data visibility prior to the prescription date is applied or not.
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12.2.2 Participants

Table 10providesthe number of individualaewly prescribed ketaminer esketamine and the
corresponding number of recor@gross data sourcdsetween P of January 2014 and Sbf December
2023.Eligibility criteriaalsoincluded no prior use dhe respective medication in the previous yesrd at
leastoneyear of data visibility prior to the date of prescriptiondispensationAs part of thesensitivity
analysis, lte counts without thecriterion of at leastoneyear of data visibility prior to the prescription or
dispensation dateare alsancluded.

Overall, there were B23new users of ketamine if prior observation was required ((Edeaux: 3,154,
CPRD GOLB68, FInOMOPUS507, IMASIS: 3,646, IQVIA DA Germany: 48) an@2@ew users of
ketamine if prior observation was not required (CB&deaux5,529 CPRD GOLB05, FinOMORUS:
526, IMASIS: 4,127, IQVIA DA Germany(B&)le 10. Also, there wer®3,941new users of esketamine if
prior observation was required (BBHR: 224, FinOM@RUS 53,657 IMASIS: 9, IQVIA DA Germany: 51)
and58,718new users of esketamine if prior observation was not requiredBIR: 224, FiInOMGRUS:
58,404 IMASIS: 10, IQVIA DA Germany: 80).

Applying the prior observation criterion, IMASIS contributed the largest proportion of new users of
ketamine, accounting fo46.60% of the total. FInOMOHRUS contributed the largest proportion of new
users of esketamine, accounting f8.47% of the total. No qualifying treatment initiations were identified
for ketamine in DDHR and for esketamine in CB&rdeaux and CPRD GOLD.

For CDWBordeaux and IMASIS, we also assessed whether ketamine and esketamine were prescribed in an
intensive care unit (ICU) setting or a A2l settingas shown imable 1of ANNEXI. In both datasources

the majority of ketamine and esketamimeescriptions were in a nelCU setting, irrespective of the prior
observation criterion
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Tablel10. Study attrition of participants based on prescribing of ketamine or esketamine and relevant inclusion qritsgated by drug of interestlata

source and prior observation criterion
CDWBordeaux

Individuals

CPRD GOLD
Records

FinOMOPHUS
Records

IMASIS
Records

IQVIA DA Germany

Individuals Individuals | Records Individuals

("

Records Individuals

3

(W) (n)” (W) (n)” W) (n) W)

(n) () ( )
Ketamine- prior observation required”™

Database population - 2,363,709 | - 17,521,504 | - 8,593,356 | - 2,933,113 | - 1,747,852 | - 45,156,504
Initial qualifying events | 15,00 | 9,947 730 | 120 309 115 15,518 | 6,712 8574 | 5,913 1,109 | 971
Join exposures separated | 39 | g 947 2584 | 1,20 155 115 7282 | 6,712 6,200 | 5,913 1,066 | 971
by 30 or less days

Require prior use washou| 1,5, | g 947 130 | 120 120 115 6,797 | 6,712 6,075 | 5,913 999 971
of 365 days

Require lyear prior 5511 | 5,334 1,206 | 1,173 114 110 6,517 | 6,432 5310 | 5160 414 395
observation

Require cohort_start_date

between 201401-01to | 3,254 | 3,154 475 468 0 0 543 507 3,739 | 3,646 62 48
20231231

No recorded death after | 5,0, | 55, 475 468 0 0 543 507 3,739 | 3,646 62 48

the index date

Criteria Ketamine- no prior observation required”

Database population ; 2,363,709 | - 17,521,504 | - 8,593,356 | - 2,933,113 | - 1,747,852 | - 45,156,504
Initial qualifying events | 15,00 | 9,947 7,300 1,290 309 115 15518 | 6,712 8574 | 5913 1,109 | 971
Join exposures separated | 39 | g 947 2584 | 1,20 155 115 7282 | 6,712 6,200 | 5,913 1,066 | 971
by 30 or less days
Require prior use washoul ;4 564 | g 947 1,320 1,280 120 115 6,797 | 6,712 6,075 | 5,913 999 971
of 365 days
Require cohort_start_date
between 201401-01to | 5,710 5,573 513 505 0 0 6,797 | 6,712 4,225 | 4127 114 97
202312-31
No recorded death after | o con | 5 509 513 505 0 0 562 526 4,225 | 4127 109 92
the index date
Esketamine- prior observation required™
Database population - 2,363,709 | - 17,521,504 | - 8,593,356 | - 2,933,113 | - 1,747,852 | - 45,156,504
Initial qualifying events 0 0 0 0 612 470 121,759 | 81,949 63 17 198 104
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CDWBordeaux CPRD GOLD FinOMOPHUS IMASIS IQVIA DA Germany

Records Individuals | Records | Individuals | Records | Individuals | Records Individuals | Records | Individuals | Records Individuals

(n) (n)” (n) (n)” (n) (n)” (n) (n)” (n) (n)” (n) (n)”

Join exposures separated ) 0 0 0 510 470 99,463 | 81,949 18 17 183 104
by 30 or less days
Require prior use washou/ 0 0 0 473 470 89,177 | 81,949 17 17 150 104
of 365 days
Require 1 year prior 0 0 0 0 472 469 82,788 | 75,808 16 16 103 62
observation
Require cohort_start_date
between 201401-01t0 | 0 0 0 0 226 224 57,276 | 53,657 9 9 82 51
20231231
No recorded death after | 0 0 0 226 224 57,276 | 53,657 9 9 82 51
the index date

Esketamine no prior observation requireti”
Database population - 2,363,709 | - 17,521,504 | - 8,593,356 | - 2,933,113 | - 1,747,852 | - 45,156,504
Initial qualifying events 0 0 0 0 612 470 121,759 | 81,949 63 17 198 104
Join exposures separated ) 0 0 0 510 470 99,463 | 81,949 18 17 183 104
by 30 or less days
Require prior use washou/ 0 0 0 473 470 89,177 | 81,949 17 17 150 104
of 365 days
Require cohort_start_date
between 201401-01to | O 0 0 0 226 224 89,177 | 81,949 10 10 113 81
202312-31
No recorded death after | 0 0 0 226 224 62,140 | 58,404 10 10 112 80
the index date

CDWBordeaux = Clinical Data Warehouse of Bordeaux University Hospital; CPRD GOLD = Clinical Practice Research DHRNMOBGEDNany=IQVIADisease Analyz&ermany Dk
DHR = Danish Data Health Registf@s©OMOPHUS= Hospital District of Helsinki and Uusimaa; IMASIS = Institut Municipal Assistencia Sanitaria InformatioriNBystieen;of records =
number of prescriptions? Number of individuals = number of unique individu&tdndicates whether the criterion it least one yeaof data visibility prior to the prescription date is applied
or not.
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12.2.3 Main results
12.2.3.1Pre-specified conditiongnd procedures

Tables 11A¢11Bdisplaythe frequency of prespecified conditiongwithin oneyear prior to the index date)

and proceduregin a window of 2 days before and 2 days after the index daftéjterest in individuals

being prescribed ketamine and esketamifi@e index date refers to the date of a new prescription for each
ySé GNBFGYSyldod C2NJ Ot FNAdGés (GKS NBadzZ Ga FNRY GKS
0dzi I NB LINBa Sy i SRPAAX 00D TFhededuitshaypiesehtédiyérug of interestand,

as part ofthe sensitivity analysisyhetherthe criterion of at least one yeaof data visibility prior to the
prescription date is applied or not

If at least one yeaof prior data visibility was requiredhe most frequenipre-specifiedconditions recorded

in theyearprior to ketamineprescriptionswvere anxiety, canceanddepressionTablel1A). The frequency
of anxietyranged from3.8% inCPRBGOLD t®9.3% in FInOMOPIUS. For cancehe frequencies rangg
from 7.4% in FinOMOPUS to44.6%in CDWBordeauxDepression records rangdbm 1.3% inCPRD
GOLDOo 68.3% in FINOMOPIUS. Notablynany ketamine users had an unknown condition, ranging from
15.7% inFinOMOFHUSto 56 5% in IMASISndicating that theséndividualshadrecords ofconditionsthat
were not included in the prapecifiedist. In IQVIA DA Germang Jarge proportion (3%%)had no
recordedconditionsin the year prior tahe ketamine prescription.

For esketamine, the most frequent pigpecified conditions recorded in the year prior to #ggketamine
prescriptionswere cancer chronic painand depressioriTable11B). The frequency of cancer records
ranged from7.3%in IQVIA B Germanyto 93.8% inDKDHR Forchronic pain the frequencies rangkfrom
0.8% inFINOMOFHUS0 69.5% inDKDHR Depressiorrecords ranged fron3.2% inFinOMOPHUS 0
100% inIMASISNotably, manyesketamine userdn IQVIA DA Germany and FinOM@PShad an
unknown conditionyepresenting 20.7% andd.2%of the esketamine users, respectiveigdicating that
these individuals had records of conditions that were not included in thespeeified list. In IQVIA DA
Germany, a large proportios4.9%) had no recorded conditions in the year priotheir eketamine
prescription.

The patternof most frequentpre-specifiedconditions wassimilarif the one yearof prior datavisibility
criterion was notapplied,with anxiety, cancerand depression beingiost common among ketamine users
andcancer, chronic pairand depression being most common among esketamine uégeasn, a significant
proportion of ketamine and esketamine users hradords of conditionsther than the ones prepecified.

In IQVIA B Germany 22.9% of ketamine useend45.5% of esketamine uselnsd no recorded condition
in the yearprior to their prescription of ketamine or esketamine.

Among ketamine users, dt least one yeaof prior data visibility was requirethe frequency ofkedationor
anaesthesigroceduresecorded during the two days before to two days aflee ketamine prescription
ranged from0.1% in IMASIS ©.0% in FinOMOPIUS(Table 11A. There were no records of sedation or
anaesthesigroceduresn the primary care datasourcesCPRESOLD and IQVIA DA Germany among
ketamine users in this time windawor surgical procedures, the frequées ranged fron®.2% in
FInNOMOFHUS to 78% in IMASI8uring the two days before to two days after the ketamine prescription
There were no or less than five recofssurgical proceduresm CPRI5OLD and IQVIA DA Germany among
ketamine usersluringthis time window.The frequency of unknowprocedures rangéfrom 8.1% in
IMASISo 82.0%in CDWBordeauxIn IQVIA DA Germany, counts for unknown procedures \welew 5.
Several ketamine users had no recorded procedures during this time window across ataats with
frequencies ranging fror.9%in CDWBordeauxo 952%in IQVIA DA Germany

Among ketamine users, o prior data visibility was required, the frequency of sedatioraonaesthesia
procedures recorded during the two days before to two days after the ketamine prescription ranged from
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0.1% in IMASIS ®@3% in FINOMOMIUS. There were no records of sedatiomoaesthesigrocedures in
CPROSOLD and IQVIA DA Germany among ketamsges in this time window. For surgical procedures,
the frequencies ranged frof.4% in FInOMOMIUS to 73.% in IMASIS during the two days before to two
days after the ketamine prescription. There were ndewer than five records of surgical procedures in
CPRO5O0LD and IQVIA DA Germany among ketamine users during this time window. The frequency of
unknown procedures ranged from6% in IQVIA DA Germany to 83.9% in (HaWdeaux Severaketamine
usershadno recordedproceduresduring this time windovwacross altlata sourceswith frequencies

ranging from6.9% in CDVBordeaux to 9% in IQVIA DA Germany.

Amongesketamine users, &t least one yeaof prior data visibility was required, sedation or anaesthesia
procedures during the two days before to two days after the esketamine prescription were only recorded in
FiInNOMOFHUS (8.2%)(Table11B). For surgical procedures, 8% of the individuals prescribed esketamine
had a record of surgical procedures during this time window in FinOMIQ®. There were no records of
sedation or anaesthesiar surgical procedures in EBHR, IMAS]&nd IQVIA DA Germany among

esketamine users in this time window. The frequency of unknown procedures 8%sid FinOMOPIUS

and 465% in DKDHR. No procedures were recorded 704% in FinOMOIUS to 100% in IQVIA DA

Germany among esketamine users during this time window.

Among esketamine users b prior data visibility was required, sedation amaesthesigrocedures during
the two days before to two days after the esketamine prescription were only recorded in Fin®GIMSOP
(86.9%). For surgical procedure®,®% of the individuals prescribed esketamine liaelrecord in
FinOMOFHUS. There were mar fewer than fiverecords of sedation canaesthesiar surgical procedures
in DKDHR, IMAS]&nd IQVIA DA Germany. The frequency of unknown proceawasS.0% in FiInOMOP
HUSand46 5% in DKDHR. No procedures were recorded 705% in FInOMOPIUS0 99.1% in IQVIA DA
Germany.
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