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Projekt NANA

= Ziele:

— Beurteilung der Machbarkeit Nicht-randomisierte Auswertungen auf Basis (deutscher) Registerdaten
zur Nutzenbewertung von Arzneimitteln

—  Weiterentwicklung sowohl der Auswertungsmethodik (1) und Nutzbarkeit von Registern fur die
Bewertung von Interventionseffekten (2)
* Planung und Durchfiihrung von 10-12 Studien mit "state-of-the-art"-Methodik:
1. Identifizierung von Fragestellung und potenziell geeignetem Register
Definition der Target Trial
|dentifikation der relevanten Confoundern
Beurteilung der Durchfihrbarkeit (z. B. Vollzahligkeit der Confounder)
Analyse
- Gesamter Arbeitsprozess in Masterprotokoll
- Ausfihrliche Templates fir alle Schritte

vk



UNIVERSITATSMEDIZIN : UMG
GOTTINGEN =

Inhalt des Vortrags

= Teil 1: Vorstellung des generellen Vorgehens (Tim Mathes)

= Teil 2: Wesentliche Erkenntnisse aus den ersten Auswertungen anhand eines
Beispiels (Paula Starke)
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Teil 1: Vorstellung des generellen Vorgehens
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Target-Trial-Emulation-Framework

2-Schritte:

1. Formulierung der kausalen Fragestellung in Form des Protokolls einer hypothetischen (in der
Praxis u.U. weder durchfihrbar noch ethisch vertretbar) randomisierten Studie (RCT).

2. Explizite Nachbildung der Komponenten dieses Protokolls anhand der Beobachtungsdaten.

Target Trial Emulation — Vermeidung von Self-
Eligibility criteria inflected Bias

Treatment strategies

= Objektivierte und
transparente Einschatzung
des Bias

Treatment assighment
Follow-up period
Outcomes

Causal contrast of interest

Analysis plan



»Staging and Clean Room“ Konzept
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Stage 1a: Study Development

Feasibility assessment
Protocol development
Develop analysis plan
Establish roles/responsibilities
Register protocol

M

Stage 1b: Build cohort

Set up clean room(s)

Apply inclusion/exclusion criteria
Assess sample size/precision

I11

@. Check Point 1: Assess sample size, number of
events, precision of estimates

Stage 2: Assess Covariate balance
Assess patient characteristics

Prapensity score/
freatment weighting
. Check Point 2: Assess comparability of freatment

- arms based on propensity scores

Il

Stage 3: Assess residual confounding
Negative confrol
outcome analyses
. Check Point 3: Assess comparability of treatment

e arms based on analysis of residual bias

[

Stage 4: Conduct comparative analysest

= Replizierbarkeit der Analyse

= Vermeidung von
,unnotigen” Auswertungen
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Teil 2: Wesentliche Erkenntnisse aus den ersten
Auswertungen anhand eines Beispiels (Paula Starke)
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Klinische Fragestellung

= Patienten: Schubformig remittierende Multiple Sklerose
" |ntervention: Ozanimod

= Kontrolle: Interferon-B-1a

= Endpunkte: Jahrliche Rickfallrate

= Studiendesign: Im Gegensatz zu vorhandenen RCTs, pragmatische Studie =
Maximierung der externen Validitat
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RCT
RADIANCE B und SUNBEAM

Emulation of RCT

Aspects that cannot be perfectly
emulated are commented using
red colour.

Aspects that cannot be
emulated at all are marked in
red and crossed out.

Pragmatic target trial of
interest

All adjustments that are meant
to improve relevance for HTA
decision making or external
validity (compared to RCT) are
marked in blue

Emulation of pragmatic trial

Population (key
inclusion-
exclusion
criteria):

» relapse history : at least
one relapse within 12
months before
screening or at least
one relapse within 24
months before
screening plus at least
one gadolinium-
enhancing lesion within
the 12 months before
randomisation

* no relapses from 30
days before screening
until randomization

e Agel8to5s

* relapse history: at least
one relapse within 12
months before inclusion
or at least one relapse
within 24 months
before inclusion plus at
least one gadolinium-
enhancing lesion within
the 12 months before
inclusion

* no relapses from 30
days before screening
until inclusion
— excludes patients
who start or switch
treatment because of
current relapse

s AgelStoss

= relapse history: at |least
one relapse within 24
months before inclusion

s Age 18 te- 552 extends

to children and older
patients

* relapse history: at least
one relapse within 24
months before inclusion

¢ age 18 or older 2 no
children in registry
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RCT
RADIANCE B und SUNBEAM

Emulation of RCT

Aspects that cannot be perfectly
emulated are commented using
red colour.

Aspects that cannot be
emulated at all are marked in
red and crossed out.

Pragmatic target trial of
interest

All adjustments that are meant
to improve relevance for HTA
decision making or external
validity (compared to RCT) are
marked in blue

Emulation of pragmatic trial

Population (key
inclusion-
exclusion
criteria):

» relapse history : at least
one relapse within 12
months before
screening or at least
one relapse within 24
months before
screening plus at least
one gadolinium-
enhancing lesion within
the 12 months before
randomisation

* no relapses from 30
days before screening
until randomization

e Agel8to5s

* relapse history: at least
one relapse within 12
months before inclusion
or at least one relapse
within 24 months
before inclusion plus at
least one gadolinium-
enhancing lesion within
the 12 months before
inclusion

* no relapses from 30
days before screening
until inclusion
— excludes patients
who start or switch
treatment because of
current relapse

s AgelStoss

= relapse history: at |least
one relapse within 24

months before inclusion
sr-atleastonetalon--

s Age 18 te- 552 extends

to children and older
patients

* relapse history: at least
one relapse within 24

UMG

Erweiterte Population mit
etwas weniger Schubaktivitat

¢ age 18 or older 2 no
children in registry

10
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RCT
RADIANCE B und SUNBEAM

Emulation of RCT

Aspects that cannot be perfectly
emulated are commented using
red colour.

Aspects that cannot be
emulated at all are marked in
red and crossed out.

Pragmatic target trial of
interest

All adjustments that are meant
to improve relevance for HTA
decision making or external
validity (compared to RCT) are
marked in blue

Emulation of pragmatic trial

Population (key
inclusion-
exclusinn

cri’

Washout:

» relapse history : at least
one relapse within 12

mnnths hafora

- schlieflt Patientinnen aus
die wegen einem akuten
Schub die Therapie
beginnen/anpassen

e Agel8to5s

* relapse history: at least
one relapse within 12
months before inclusion
or at least one relapse
within 24 months
before inclusion plus at
least one gadolinium-
enhancing lesion within
the 12 months before
inclusion

* no relapses from 30
days before screening
until inclusion
— excludes patients
who start or switch
treatment because of
current relapse

s AgelStoss

= relapse history: at |least
one relapse within 24
months before inclusion

s Age 18 te- 552 extends

to children and older
patients

* relapse history: at least
one relapse within 24
months before inclusion

¢ age 18 or older 2 no
children in registry

11
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RCT
RADIANCE B und SUNBEAM

Emulation of RCT

Aspects that cannot be perfectly
emulated are commented using
red colour.

Aspects that cannot be
emulated at all are marked in
red and crossed out.

Pragmatic target trial of
interest

All adjustments that are meant
to improve relevance for HTA
decision making or external
validity (compared to RCT) are
marked in blue

Emulation of pragmatic trial

Population (key
inclusion-
exclusion
criteria):

» relapse history : at least
one relapse within 12
months before
screening or at least
one relapse within 24
months before
screening plus at least
one gadolinium-
enhancing lesion within
the 12 months before
randomisation

* no relapses from 30
days before screening
until randomization

e Agel8to5s

* relapse history: at least
one relapse within 12
months before inclusion
or at least one relapse
within 24 months
before inclusion plus at
least one gadolinium-
enhancing lesion within
the 12 months before
inclusion

* no relapses from 30
days before screening
until inclusion
— excludes patients
who start or switch
treatment because of
current relapse

s AgelStoss

= relapse history: at |least
one relapse within 24

—_————a & o Wz

* relapse history: at least
one relapse within 24
— ~~*"- before inclusion

Erweiterung auf Kinder ware

interessant gewesen

s Age 18 te-55—2 extends

to children and older
patients

¢ age 18 or older 2 no
children in registry

12
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Nicht emulierbare Aspekte von RCTs

AufSerhalb eines Studienkontexts selten moglich:

= Laborwerte die nicht regelmafig bei allen Patienten erhoben werden

= Einheitliche Diagnosekriterien und Messungen (z.B. bildgebende Verfahren)
=  Washout-Perioden

=  Placebo und Verblindung

=  Follow-up zu einheitlichen Zeitpunkten

In Registern selten bekannt:
= Allgemeine sicherheitsrelevante Gesundheitsaspekte (Impfungen, BMI, Ruhepuls, Infektionen)

= Laborwerte, Komorbiditaten oder Medikamente die keinen direkten Zusammenhang mit der untersuchten
Indikation haben

13
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Confounderrecherche

Demographic: Garnder
Relap sas: Number of Relka e s Tirm

Variable - .l -

relapse rate in previous year 5 4 J NN NS

pregrhancy ] 4 N
| e ’ * Leitlinien mummnmmyy

rnumber of T2 lesions ————

spinal ar infratentarial lesions 4.5 3.5 EEEEEEE

number of Gd+ lesions | presence |4 4 * Experten befragu ng s

MS duration 4 4 . f —

relapse rate in previous 2 years q q ¢ PrognOStISChe Fa kto ren aus ¢ im———

polysymptomaticimultifocal onset |4 4 . . NN

time until EDSS 4. 0Mdizability proagre| 4 3 Syste m at ISC h en Rev 1eWwWs e

sewerity of first relapse 4 2.5 . . EEEEEEE]

remission of first relapse 4 Z5 * Directed Acylic Graphs —

previous treatment 4 3 o

age 35 ) ( ) MRE: Bassine C —

time until treatment start zsince onse| 3.5 q DAG S —

puramidal zigns at MS onset 35 3.5 S —

cerebellar sumptoms at MS anzet |35 3 -

adherence o previous eatment [|3.5 &) R

e 3 2.5 Composite Scores | —

E P — 5 —

EDSS at baseline { EDSS »= 5 atbi| 3 3 R

sumptoms at MS onset regarding sd 3 35 S EEEEE

diabetes 3 15 —

metabolic syndrome 3 25 et fr —

coronary heart dizsease 3 25 0 8 10 12

hupertension 3 2

dose of previous medication 3 2.5

Clinizal: Onzet age
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Target Trial

Objective:

What do you want to know (in non-technical words)? What knowledge do you
need to make a better treatment decision?

Assumed direction of
effect:

What do you expect to find out? What is your best guess based on the existing
knowledge?

Population (key i

+ tod

exclusion criteria):

Which i are you i in? The results of the trial only apply to the
included population, so you should describe the relevant patients as precisely as

possiole.

List all patient characteristics in the form of criteria a patient has to fulfill to be
included in the trial. Only consider characteristics that are known before the trial

begins or that can be measured at the day of recruitment. Apart from this
prereguisite you do not need to pay attention to the feasibility of the inclusion

R O A

Expertenbefragung

How relevant is this factor to the [How strongly do you think this

herapy decision if c factor, considered
dividually influences the relapse rate?

[L... irrelevant [1... irrelevant
2... little relevant 12... little relevant
13...maderately relevant 13..moderately relevant
W...rather refevant ...rather relevant
I5...very relevant 15...very relevant

Variable

age

Sex

lbrain MRI lesions at time of therapy decision

number of T2 lesions

volume of T2 lesions

R-Code (Package)

@ Markdown mastercode Rmd*

1

Knit on Save

v | kit - =

Normal ~ = b &= | Format v | Insert = | Table ~
# use rnorm(n) for continuous outcomes and rpois(n, lambda) for
¥ <- rbinom(10000, 1, 0.3)

Define trials and select the eligible cohort

‘We allow for a new trial emulation to occur at each day within the defined inclusi
through all days, hereafter referred to as ‘trial starts’, and identify all individuals v
at that day. Individuals will usually be included in many emulations (each day the
registry). All emulations are then pooled together while keeping the trial start as

{r message = FALSE, warning = FALSE, echo = TRUE, results = "hid
#define inclusion period

incl_start<-ymd("2020-07-15")

incl_end<-ymd("2020-07-31")

#loop through all days, include all individuals who were in regi
and pool all emulations together into one dataframe df
dates<-seq.Date(ymd(incl_start), ymd(incl_end), by = "day")

Intercurrent events

might ends is obseenr‘
Event during follow-up | occurin | follow- | observable ni
study up in registry regis
Date of out

a ?rc‘élao;séome yes no yes nc
Date of death yes yes yes ye
Patlenilfedgrigﬁ-;out of yes yes yes ye

Date of add to/switch
from intervention yes no yes ne
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