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A Real-World Perspective of Quadruple Treatment Patterns for 1L Multiple SCIENTIFIC
Myeloma Patients Across North and South America, Europe, and Asia

Poster Title

. -
A Real-World Perspective of Quadruple Treatment Patterns for 1L Multiple Tatiana Checchia, MBA'; Kelechi Emeanuru, MPH; Mariah Baltezegar, MBAZ Luis Pelloso, MD, PhD? HSD81
. . . Thermo Fisher Scientific, Prague, Czech Republic; 2Thermo Fisher Scientific, Waltham, MA, USA, 3Thermo Fisher Scientific, Sao Paulo, Brazil
Myeloma Patients Across North and South America, Europe, and Asia
Background Results
* Recent combination therapies, such as quadruple (QD) * A total of 4,356 patients were included in the cohort, with an . - P T "
therapy, have become the preferred firstline (1L) average of 425 patients per country. Among those 1L MM Figure 3.Tr Share by C Type (MM 1L SCT Eligible Patients)
- - treatment option for multiple myeloma (MM) patients. patients, 65% (n=2,811) were SCT eligible, and 35% (n=1,545) 16%
b ectlve « These QD combinations have proved to be safer and were SCT ineligible (Table 1) and (Figure 2) 3% o 6% o
more effective for MM patients, offering prolonged and 75%
sustained responses over time. L2 61%
« Changes to the 2025 NCCN guidelines include an Table 1. MM 1L Patients by Country 8% D B 34%
H . . . . . . update to the list of primary regimens for MM 1L in stem 3 ) 3 )
e The objective of this study is to identify and examine QD treatment patterns among col el (SCT) chis o, mouna France Germany taly u spain us Brazi Mexico China aapan
QD therapy, = Quadruplets (4 + Regimens combination)  Triplets (3 Regimens combination) Douplets (2 Regimens combination) = Monotherapy Others
H H ; H H H Abbreviations: 1L = fstine; SCT= stom SRE= vents; Not management, SRE, pallativ v Data Gancer Troatment Paterns ™, November 2022-Docamber 2024, MM 1L patients (n=2.811)
1L MM patients across different countries in the top 10 markets (Brazil, Mexico, US, + dexamethasone (D VR“.% fom otner recommended laly 551 13% povators L= frsine; o=t oot eregement SR, palltecr. . ' ovomber202-Duceme paters
regimens to a preferred regimen (category 1) and adding
i X the QD therapy, isatuximab-iffc + bortezomib + Spain 547 13%
France, Germany, Italy, Spam, UK, China, and Japan)_ lenalidomide + dexamethasone (Isa-VRd) to other Figure 4. Treatment Share by Country (MM 1L SCT Eligible and Ineligible Patients)
recommended regimens. Brazil 497 1%
« Isa-VRd QD therapy was also added for MM 1L SCT China 478 1% MM 1L STC Eligible Patients MM 1L STC Ineligible Patients
ineligible patients as preferred regimens (category 1). . L
P 471 119 . igil i re % i o i . ineligi ients, tri i were preferred. was used i b), ltaly
i 8 % Among 1L SCT eligible patients, the QD treatment D-VRd was mosl common in France (71%), Spain Among 1L SCT ineligible patients, triplet regimens were preferred. VRd was used in the UK (46%), Ital
(25%), US (30%), and Japan (17%). Daratumumab + (D- (35%), France (35%), and Spain (33%). VCd was the preferred regimen in Brazil (50%) and Mexico (38%),
us 464 1% VTd) was the preferred regimen in the UK (56%), Italy (52%), and Germany( 2%). while VDd was predominant in China (50%).
i i — o « Triple treatment combinations like bortezomib + cyclophosphamide + dexamethasone (VCd) were most + However, the QD regimen, D-RVd. was the main prescription choice in the US (20%) and was similarly
jectives Germany 400 9%
adopted in Brazil (43%) bortezomib + thalidomide + dexamethasone (VTd) in Mexico (44%), and important as VRd in Germany (22%) and as DRd in Japan (18%).
« The objective of this study is to identify and l l France 388 9% + one (VDd) had the highest adoption in China (83%).
examine QD treatment patterns among 1L .
MM patients across different countries in the & s 333 GE3 n — s | - L] 9%
top 10 markets (Brazil, Mexico, US, France, I} wmexico 220 5% ] 6% o 13% 18%
Germany, Italy, Spain, UK, China, and Japan). n ° % S%
Grand Total 4,356 100% o % 12%
. 6% 5% 18% 5%
Abbreviations: 1L = firstline; SCT= stem cell ransplantation R %
Troatmont Pattorns ™, -
MM 1L patients (n=4,356). . 16% 24% 14% 7% 12%
Methods e ’ 1% o
Patients who received at least one line of therapy were 2% 25% Ok
identified through PPD™ Oncolocator™ Global Cancer Figure 2. MM 1L Patients by SCT Status - o o L)
Treatment Patterns™, a real-time data collection tool, to 5% 46%
examine treatment patterns reported by healthcare — o
providers (HCPs) (Figure 1). SCT ineligible SCT eligible a3 a3
« Data were collected on 1L MM patients from December % 5% % P
2022 to November 2024 who were treated with a drug 56% 1% o 12% 6% ||
that ifi includes a . a
inhibitor, an immunomodulatory drug, a steroid, and anti- 1,545 (35%) 2,811 (65%) 36% 13%
CD38 called as QD. Abbroviations: 1L = frst-lino; MM = multple myeloma; SCT= stem cel ransplantation 25% LD 25% 9%
Noto: SCT eligile includes pationts who have undergone SCT. . 22% 20% o
Data Treatmnt Pattorns ™, - an 14% 5 . % » o
MM 1L patients (1=4,356) g 10% % €5 % :

Figure 1. PPD™ Oncolocator™ Global Cancer

Treatment Patterns MM 1L Data Examination France  Germany ltaly UK Spain us Brazil Mexico  China Japan France  Germany ltaly UK Spain us Brazil Mexico  China Japan
MM 1L SCT Eligible Patients #D.RV (Daratumuma + lonaidomide + bortozomib + dexamethasono) #D-Td (Daratumumab + bortezomib + thaldomido + dexamethasone) VD (Borozomib + Doxorubicn + Dexamethason)
MM 1L “0Ra (‘5?5;75"'"‘251; SYertmite s Boamonasones - = B (araumumab.s boresomiv s cycophospwmde + =R & ammostnaride « ohaiomide + Gexameihas
nt data by count « Among 1L SCT eligible patients (n=2,811), the average number #NRd {bazomt ¥ Lonaidomde + Doxametasone) HdCartionb " Conallaamae + Deximenasond) = BUM (Bavmturmimab - bertosonis  rolharan s procmebne)
, " i
of patients per country was 281 patients (n=131-434) .bc‘af(c’:’fn?&éyﬁé"" Crckmosphanide «Doxamatnasone) G el - duamaasons SN o e
enaidomi imab + Hyaluronigase-ih] + Dexamethasone imumab + carfizom + lenaiidomide + dexamethasone ortozomib 1
+ QD treatment use was highest in France (89%), followed by =lgnaian rodnisene + haido ﬁae ! -aahmmm * Fiyaloronidase-fih + Bortazomib » Molphalan + Prodnisone VS (Berierom - Beomide  Desamathasone)
o o o (e anaidomide * low-dose dexamethasone = Other
Germany (82%), ltaly (83%), and the UK (81%) (Figure 3). Abbraviatons: 1L. = frsine; SCT= stom cell ransplantaion; SRE = skeletabolated avents; Note: Other ncludes pain management, SRE, paliativ care o thoss repored as other; Data: PPD™ Oncalocator™ Global Cancer Treatment Pattems ™, November 2022-Dacembor 2024, MM 1L patients (1=211)
Conclusions
MM AL + Contemporary real-world data on QD trends reflect an evolving landscape, particularly with treatment patterns for SCT eligible MM patients across the US and EU regions.
AUTHORS AFF' LlATION PRACTICE AREA CLIENT SCT eligible patients. + Examining QD standards and trends across various countries and time periods can help and their ing of the ion rates of the most recent treatment approvals.
. + Monitoring data on QD patterns will provide valuable insights into any i market as itil are needed to evaluate the global use of QDs.
. g 1 . . . . ™ . .
Tatiana Checchia Thermo Fisher Scientific, Prague, Czech Republic PPD™ Provider Insights, INTERNAL Conclusion about O treatment for W L. pationts by counry
Th Fisher Scientifi ot 1 patlent data References Di and A
Kelechi Emeanuru? 2Thermo Fisher Scientific, Waltham, MA, USA ermo risher scientific obrovatons 1L~ fretime, M- i myetoma, OB - quadrupte SGT- st coll 1, S orcr il ok o oo s gty i . Sl L ot o, CA apr I, 202511748 . NCCN Gl Mol il TG, KE, MB, and LP aro omployees of PPD™ Provider nsight, Tharmo Fishar Scintifc. Funding povided by Thermo Fisher Scietfic
ransplantation P provided by Therma Fisher Scienti
. > . . g ~ .
Mariah Baltezegar 3Thermo Fisher Scientific, Sdo Paulo, Brazil
. . ©2025 Thermo Fisher Scientific Inc. Alighs reserved. Al rademarks are the property of Thermo Fisher Scientifc and is subsidiaries urless othervise
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Post-DCE Qualitative Interviews: A Novel Method to Understand the Rationale

for Stated Preferences — An Example Among Patients and Physicians in

Severe Asthma

Objective

e We present a novel qualitative post-DCE interview method helpful in elucidating
individuals’ rationale for stated preferences and deriving rich insights into the drivers of
the heterogeneity often observed in stated preference studies.

AUTHORS AFFILIATION

Heather Gelhorn' "Thermo Fisher Scientific, Waltham, MA, USA

Hannah Collacott’

Melissa Ross'

PRACTICE AREA

PPD™ Evidera™ Patient-
Centered Research,
Thermo Fisher Scientific

CLIENT
INTERNAL

8 | Conference Poster Portfolio

Post-DCE Qualitative Interviews: A Novel Method to Understand the Rationale for
Stated Preferences — An Example Among Patients and Physicians in Severe Asthma

Heather Gelhorn, PhD'; Hannah Collacott, MSc'; Melissa Ross, PhD?
1Thermo Fisher Scientific, Waltham, MA, USA

Background

« Patient preference (PP) methodologies, such as discrete choice experiments (DCEs), help elucidate what is important to patients by quantifying willingness to trade
off on treatment attributes such as benefits and risks.

« However, heterogeneity in preferences is common. Current approaches provide insights into the “who” and “what” of preference heterogeneity, but do not provide
information on “why".

+ Understanding the rationale behind preference heterogeneity is increasingly valuable as treatment options proliferate and the use of PP information by decision-
making concurrently increases.

Objective
+ We present a novel qu ive post-DCE interview method helpful in idating indivi i for stated pl
rich insights into the drivers of the heterogeneity often observed in stated preference studies.

Methods

+ A DCE was fielded among a sample of patients with severe uncontrolled asthma (n=300) and asthma-treating clinicians (n=247) in the US. Details on the design and
results are reported elsewhere."

* Individual 1-hour online qualitative interviews were conducted with a subset of DCE respondents, after survey completion.
Individual-level relative attribute importance (RAI) scores were generated for each DCE responded using mixed logit estimates.
Interview participants were selected if their individual-level RAI scores were either highly divergent from (target 75%) or characteristic of a typical response pattern
(target 25%) compared with the RAI rank and preference directions of the overall sample.
Interviews followed a semi structured guide. Participants were shown a figure of their individual-level RAI scores, then a figure comparing their individual-level
scores with the median score for each attribute RAI. Participants were probed on the reasons for their preferences (Figure 1).

Figure 1. Participant ion and ivi level RAI Outputs
Example patient questions and interview aids: preference similar to sample average Example clinician questions and interview aids: Preference divergent from sample average
Compared with the importance of other features, why do you think reductions in the & @y, * Can you briefly summarize why speed of onset was the most important treatment feature for you?
. number of severe asthma attacks and asthma-related hospitalizations were the most 'V « 16 this something thatis Important to your patients?
‘I important treatment features for you? e Compared with the importance of other features, why do you think location of administration was
+ How frequently have you been hospitalized due to asthma over the last year? the laast Important restment featurs for you?
+ Why was speed of onset the least important treatment feature for you?
Comparative Individual- Individual-level RAI Comparative Individual-
MYou  MOverall level RAI figure figure HYos  MOversi level RAI figure
35%) Speed of onset o —— 26% Exacerbation rate reduction 2374
% % | %
31% Exacerbation rate reduction 35 26% Hospitalization rate reduction %54
1% Frequency of administration 1p;. |- 15% Risk of injection site reaction 137/
10% Hospitalization rate reduction 10y, M 1% Frequency of administration %
Risk of anaphylaxis oy [ 8% Risk of anaphylaxts  &f
Risk of njection site reaction 5re, WM. ™ Location of administration 7. [l
Location of e ” Speed of onset ol
0 20 40 o 20 40 o 20 40 20 40
Abbreviations: RAI = elatve afrbute importance
Results
Figure 2. Main Study Overall Sample RAI by Subgroup’ Figure 3. Descriptive Characteristics
312 Patient vs. Clinician Age Experience with EpiPen AR o (5
Exacerbation ""(2';3“%:"7 e ARAIZ5.1 (P=0.253) z - E ﬁ 36.9(9.2) for any condition, n (%) classification, n (%)
%—70%) 26. Mean (SD) 22 (88.0) Yes, current or previous 1(4.0)wc
Hospitalization rate reduction 20.0| ARAI=2.1 (P=0.580) y 2(8.0) NWC
Risk of injection u::ﬂ:ﬁ.cf:f’.f 3'27; Patients Q Gender Experience of reaction to 22(88.0) vee
o smavos peosiy) gy FO9060) ] alergy medicineshots
= lale, n (%) 1=23), o}
Location of administration 9.4
Ladminisration 9.4 ARAISG.3 (Pe0.026) 13 (56.5) Yes, current or previous
Speed of onset 7|
(6 months—1 week) ARAI=5.6 (P=0.108) s .
N ‘k B 1:-: (¢ ) o ' ) Gender Practice specialty, 4 Current moderate-to-severe
isk of anaphylaxis 7. - 18 (72.0) n (%) asthma patient volume, n (%)
.., ie a2z poats) ‘\ o2 g 3 ¥ '
(Need to carry EpiPen-+Do not carry EpiPen) z; Male, n (%) 6 (24.0) Pulmonologist 2(8.0) 10-14
Frequency of administration 2. ARAI=53 (P=0.110)  Clinicians 19 (76.0) Allergist 1(4.0) 15-19
(Every 2 weeks—Every 8 weeks) 1.0 (n=25) 22 (88.0) 20 or more
0 20 Ra (9% HoN) “*
M Pationt (n=300) M Clinician (n=247) Abbreviations: AIRQ = Asthma Impairment and Risk Questionnaire; NWC = not-well controlled; VPC = very poorly
Abbreviations: HDI = high density interval; RAI = relative atiribute importance. controlled; WC = well-controlled
. Presented at ISPOR—The Professional Society for Health Economics and Outcomes Research | 13-16 May 2025 | Montreal, Quebec, Canada
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Results (cont.)

Figure 4. Key Rationale for Asthma Treatment Preferences

Personal experience with attributes that increased/decreased preference

+ Participants commonly reported experience (or lack thereof) as rationale for their attribute
importance scores.
“...the reason s, I really haven't had many hospitalizations due o this [asthma].” —Patient 3

Low RAI due to low frequency of events

- Participants with comparatively low RAI reflected on those outcomes as occurting
4., and

O @} .../'m not as concerned as | was during the early years, when they were first approved,
because with the clinical experience we've soon very fow reactions.” —Clinician 24

*...since | don't have many hospitalizations amongst my asthmatics, i's [hospitalization rate
@@y, roduction] not that big of a deal t 't want to downplay the importance of reducing
"\‘ ‘hospitalizations but again, for my particular patient population, that's not a big issue amongst
<V my severo asthmatis in the firt place.” —Clinician 15

The severity of impacts and downstream consequences of attributes were mentioned
when attributes were of a relatively high importance; even where incidence was low. For
example, the perceived severity of an anaphylactic reaction led to its prioritization

Clinicians considered business revenue and patients’ financial burden when considering
treatment administration.

Improved patient compliance
...because we make some money i, like, [brand name}... ight now, [brand name] can only = 2 e L
be given in our office. They can't do it at home. Well, that puts a few dollars in our pocket.
We still need that money because expenses are going way up." —Clinician 14

+ Some clinicians linked their preferences around injection site reaction, speed of onset,
and dosing requirements to patient compliance.
"‘{, ‘One it's convenient for patients. And then two is compliance. Anytime you add a medicine

on that is used more frequently, you know, there tends to be missed doses, people forget,
or people decide not (o do it anymore. —Clinician 2

Figure 5. Post-DCE Qualitative Interviews: ical Learnings

the [exacerbation rate] reduction is really

« Time between DCE survey and follow-on interview completion Ry imoorentbecause o tat fea, e feer o me
should be as short as possible. Challenges include time required to: i 4 sovere asthma atack also tiggors o hoar L 7 o stuggl... the stuggle fo surive.” —
Complete the data collection and conduct the overall analyses to N P A :,':5; " a”b"k”s”a,:g:-ssﬁj"jas‘: Pationt7
facilitate comparisons ikl that | do sl back nto a-i.* —Pationt 2 This  [hospitalization rato ~ roduction] s
Identify individual-level response patterns of specific interest to address important to me because | have other health
study objectives ‘ou go in the hospital, that chances are you're conditions other than asthma, and they require
' gonna pick up something else or sometimes you hospitalization often enough .| have an
Recontact and schedule interview participants Il 7 go into hospital, you don't come out.” —Patient 8 unheaithy dislike for hospitals.” —Patient 2

Post-DCE qualitative )
interviews identify
assumptions and heuristics
employed by respondents

Insights were richest at the

Comparative individual-
level RAI visual aids
facilitated fruitful
discussions on rationale

Rationale for attributes with
RAls in the middle of the
range was non-specific

Post-DCE qualitative
interviews require careful
logistical planning

extremes of importance or
unimportance

« Several participants reflected on Time to that improvement happening In some interviews, participants did not initially align with their individual-level
the value of the figures in fsn't as important as the  improvement RAI ranks that were presented to them. When reminded of the level range from
itself.” —Patient 2 the DCE, in most cases participants could resolve the discrepancies.

supporting their responses to the
Interview questions. h' ) “The frequency of administration, whether it (high ranking on injection site reactions attribute] may have aiso had to do more with the
¢ A its nco a weakor nco a monn facttha there were such a wide rango i terms of the sido offect of an injoction-ite roaction.
every fow months, is important but not ail So, if they were all sort of in the same range of all 20%, that would be mild to modest risk of
that important." —Clinician 15 ite injection. But fyou're talking about 40%,thal's an awfulhigh percentage."—Clinician 3

Limitations
« Participants’ opt-out behaviors were not analyzed or considered, future studies might probe the rationale behind opt-out behaviors.
« The post-DCE interviews took place several months after completion of the DCE survey, ideally the interviews would be conducted within a few days to weeks of completion of the DCE.

Conclusions
« Post-DCE qualitative interviews provide valuable insights into the rati behind P il using itati pp!
« These data may be particularly when pi are highly and/or the rati for specific p is poorly
« The results may help explain heterogeneity and/or identify relevant covariates that may be in itative models exploring
References Disclosures and Acknowledgments
1. Ross ot al. J Asthma. 2024;61(12):1746.56 HG, HC, and MR Research, Thermo i by Thermo Fisher Scientil
Edtoral and provided yima of Themo Fis '
2025 ThamoFishr Sl n. Al s esrved.All ks rs n ot ofThoo Fistar Sinifc s s o arise p pd
speciied. This information i not intended o encourage use of these products in any manner that might infinge the intllectual roperty rights of thers.
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Mind the Gap: Delays between Vaccine Licensure and NITAG Recommendation

in the US vs. Europe

Objective

¢ Given the importance of vaccine uptake for the prevention of communicable diseases,

the goal of this project was to compare the delay between vaccine licensure and NITAG

evaluation in the US vs. Europe.

AUTHORS
Samantha James'

AFFILIATION
"Thermo Fisher Scientific,

Paris, France

PRACTICE AREA
PPD™ Evidera™ Health

CLIENT
INTERNAL

Recommendation in the US vs. Europe

Samantha James', Ruth Chapman?, Kassandra Schaible3, Anna D’Ausilio*

Thermo Fisher Scientific, Paris, France; 2Thermo Fisher Scientific, London, UK; Thermo Fisher Scientific, Waltham, MA, USA; 4Thermo Fisher Scientifi

Background

« The pathway to market access for vaccines differs from pharmaceuticals and
varies significantly based on geography and the involvement and unique
practices of National Immunization Technical Advisory Groups (NITAGs).!

« In the US, the Advisory Committee on Immunization Practices (ACIP) is the
NITAG in charge of evaluating and providing recommendations of vaccines.

* Most countries in Europe also have a NITAG, which tend to follow a formal
evaluation pattern similar to that of health technology assessment bodies
(HTAB), but the involvement of HTAB is not consistent across geographies,?
and some countries—such as the US—do not have an HTAB.

« The non-standard approach from one country to another creates delays
between vaccine licensure and recommendations, which further delays
consumer access to these imperative public health technologies.

Objectives

Given the importance of vaccine uptake for the prevention of
communicable diseases, the goal of this project was to
compare the delay between vaccine licensure and NITAG
evaluation in the US vs. Europe.

Methods

A targeted review of available literature was conducted
to determine the time from vaccine licensure in the US
to ACIP review and the subsequent publication of the
decision by the Centers for Disease Control and

Prevention (CDC).

The search was conducted using PubMed®, the CDC's
Morbidity and Mortality Weekly Report, and published

ACIP recommendations.

L]

The vaccines included in the review were limited to a
pneumococcal vaccine (13-valent pnet

Results

«+ Nineteen publications were included that report time to ACIP recommendation
for the vaccines of interest (Table 1).

« In the US, ACIP recommendations were typically made within 10 months of
vaccine licensure, except for one instance of a delay of 2.6 years for
recommendation of expanded use of PCV13 in older adults. In two cases,
ACIP issued guidance prior to licensure, recommending expanded use for
PCV13 and Gardasil 9 for high-risk populations a respective 4 years and 10
months ahead of regulatory approval.

* Recommendations made by ACIP were generally published by the CDC
within 4 months for PCV13 and Gardasil 9, and within 10 months for Fluarix.
Overall, the time from licensure to published NITAG decision did not exceed 2
years for any of the included vaccines.

« In contrast, a study published by Laigle and colleagues demonstrated that the
time from licensure to NITAG recon ion in Europe 6 years in
almost 50% of the 28 countries studied (including France, Germany, Italy, and
the UK), with only four countries (Cyprus, Estonia, Lithuania, and Malta)
reporting a delay of fewer than 2 years (Figure 1)." Most of the countries with
a delay of 6 years or more involved parallel NITAG review with an HTAB.

« Of the countries with a delay of fewer than 2 years in Europe, all but Estonia
lack an HTAB, similar to the US.

Milan, Italy

Figure 1. Time from Li e to NITAG R dation in the US
vs. Europe for Select Vaccines

Number of days: o 10 20 30 40 50 60 70 80

Licensure to ACIP*

Time toPopulation Access,Euwrope |

@ ACIP to CDC Publication*
3
-4
Licensure to ACIP* [
°
7 ACIP to CDC Publication
5 Time to Population Access, Europe |
. Licensure to ACIP | [
s ACIP to CDC Publication
[

Time to Papulation Access, Europe N

*Recommendations received prior to licensure were omitted from the figure
Abbreviations: ACIP = Advisory Committee on Immunization Practices; CDC = Centers for Disease Control and
Prevention; PCV13 = 13-valent pneumococcal conjugate vaccine

Table 1.
FDA ACIP

ime from Li to NITAG

PCV13/Prevnar 13 (Wyeth Pharmaceuticals Inc., a subsidiary of Pfizer Inc.)®

Children (6 weeks to 5 years of age)® 24 FEB 2010° 24 FEB 2010 0 days

Children/adolescents (6-17 years of age)® 25 JAN 20135 20 FEB 20136 26 days

Adults (1849 years of age)” 12 JUL 20167 20 JUN 20128 -4 years'
Older adults (250 years of age)? 30 DEC 20119 13 AUG 201410 2.6 years

Gardasil 9 (Merck Sharp & Dohme Corp.)

Girls and women (9-26 years of age);

nsed Population(s) Date Date Delay®

in the US for Select Vaccines

Date Delay® ACIP/CDC Population(s)

All children 2-59 months of age*

12 MAR 20104 16 days « Children 60-71 months of age with specific
comorbidities?

« Children 6-18 years of age with specific risk
factorsse

12 OCT 20128 3.7months  « Adults >19 years of age with specific risk factors®®

19 SEP 20140 37 days « All adults 265 years of age'®

28 JUN 20138 4.3 months

Females from 11 or 12-26 years of age'?

" " " v
boys (9-15 years of age)'" 10 DEC 2014 FEB 2015 67 days 27 MAR 2015’ 40 days . M.ales 'ron:n 11. or 12-21 years (26 years for males
with specific risk factors")'?
12 f
Boys and men (16-26 years of age)'® 14DEC2015 FEB2015%  -10months' 27MAR2015%  40days  ° Malesfrom 11 or 12-21 years (26 years for males
with specific risk factors")'
Wormen and men (27-45 years of age)' 50CT2018" JUN2019"  83months 16AUG2019%  62days  © Solcctive use via shared clinical decision-making

Fluarix Q

Children and adults (age 23 years of age)'® 14 DEC 20126 20 FEB 2013'7 68 days
Children (age 6-35 months of age)'® 11 JAN 201819 25 OCT 20182 9.5 months

for some adults 27-45 years of age's

20 SEP 2013'¢ 7 months * Licensed population
23 AUG 20197 10 months e Licensed

Conclusions

The time k

HTA95

li and NITAG

y shorter in the US than in

almost all European countries. This is likely due to parallel
or subsequent reviews from an HTAB and NITAG in most

European countries.
0 d use of

typically r Ited in a quicker

NITAG recommendation, even prior to licensure in some

cases.

Information sharing across NITAGs and HTABs as well as

standardized frameworks would be beneficial to avoid

delays.

Joint clinical appraisal evaluation of vaccines may help

reduce the time b
European countries.

andr

e and r 1dation in

Development of standard approaches with respect to

may help lead to

quicker global access to
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Objectives

« Patient preference information (PPI) is increasingly
important throughout the medical product lifecycle. PPl can
provide valuable insights into the relative importance that
patients and their families place on benefits and risks
associated with novel treatments, which can inform
regulatory and clinical decision-making.

« Using standard quantitative preference elicitation methods
to generate robust PPl can be challenging with small
patient populations, particularly when there are few existing
treatments and uncertainty around clinical evidence.

«To understand the state of practice, systematic review of
the literature was conducted to identify studies using
quantitative f licitati hods to assess

p! for for rare di:

Methods

* A systematic search of EMBASE and MEDLINE was conducted in
March 2023 to identify English-language articles reporting results of
primary research. Studies were double-screened, and extraction was
completed following a prespecified template.

Results

« A total of 1,286 citations were identified and screened based on title and
abstract. Following full-text review of 151 studies, 41 met inclusion
criteria and were included in the review (Figure 1).

Figure 1. PRISMA Diagram
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Abbreviations: PRISMA = preferred reporting items for systematic reviews and meta-analyses

Results (cont.)

« Studies were published between 2005 and 2023, with 54% (n=22)
published in 2020 or later. The majority of studies (n=32, 78%) were
conducted in a single country; nine studies (22%) were conducted in two
or more countries (Figure 2).

Figure 2. Study Countries
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* A variety of health conditions were represented in the included
preference studies (Figure 3). Overall, 30 studies (73%) assessed
preferences for treatment of genetic disorders. Of these, treatment for
hemophilia was the subject of 14 studies (47%). Seven studies (23%)
assessed preferences for the treatment of neuromuscular disorders,
such as muscular dystrophy and spinal muscular atrophy.

Figure 3. Number of Studies by Disease Area
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Lysosomal storage disorders included Fabry disease and Neuronal Ceroid Lipofuscinosis type 2.
Neuromuscular disorders included muscular dystrophy and spinal muscular atrophy.
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« Discrete choice experiments (DCEs) were the most frequently used
method of preference elicitation (n=31, 75%), followed by multicriteria
decision analysis (MCDA; n=5, 12%) and best-worst scaling (BWS; n=4,
10%). Swing weighting, direct elicitation, and thresholding were used in
one study each (Figure 4).

Figure 4. Preference Elicitation Methods?
BWS-2

BWS-3

DCE or Conjoint Analysis
Direct Elicitation
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Abbreviations: BWS = best-worst scaling; DCE = discrete choice experiment; MCDA = multicriteria decision analysis.
“More than one method used in one study

« Instrument design was informed by a review of published literature or
clinical data in half of included studies (n=20, 49%).

» One quarter of studies engaged with community stakeholders (patients
or caregivers) (n=5, 12%) or conducted qualitative research with
patients (n=4, 10%) or parents (n=1, 2%).

«Respondent  populations  included  patients  (n=28,  68%),
parents/caregivers (n=14, 34%), clinicians (n=10, 24%), and the general
population (n=3, 7%) (Figure 5).

Figure 5. Respondent Populations in Choice-based Preference
Studies?
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+ Across choice-based preference studies, studies with respondent
populations that included patients had a mean of 164 patients (range: 9
1,542, median: 94). Studies that included parent/caregiver respondents
a mean of 104 parents/caregivers (range: 19-468, median: 84).

« The number of attributes included in each preference study ranged from
1-13 (mean=6). Across all studies, 239 attributes were included. Of
these, the most frequent types of attributes were adverse events (n=67),
treatment efficacy or effectiveness (n=58), and items related to
treatment administration or dosing (n=51) (Figure 6).

Figure 6. Typology of Included Attributes
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Conclusions

*DCEs are the most frequently used method of elicitation
when assessing preferences for treatment for rare diseases.
* Prefi dies are often without patient or
parent/caregiver input and therefore may not include
attributes of treatment that are most meaningful to patients
and families affected by rare diseases.
« Exploration and pti of indi pr
icitati hodologi that are suitable for
implementation with smaller sample sizes can support
increasing adoption and utilization of PPl among rare

disease populations.
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Stability of a Large Language Model for Data Extraction in Systematic
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Background

« Artificial (Al) has been i explored in ic literature reviews
(SLRs) to save time and reduce human error, including the ability of large language
models (LLMs) to perform data extraction has been tested.!?

+ We previously reported the high accuracy (84%, range: 66% to 96%) of an LLM for data
extraction in an SLR of randomized controlled trials (RCTs).? However, we noted
variations in responses when the same prompts were used on different days.

+ Recently, the UK's National Institute for Health and Care Excellence (NICE) released a
position statement on the use of Al for evidence generation, raising concerns about the

pi of Al, i regarding data extraction.*

+ To our knowledge, there is limited evidence on the reproducibility and reliability of LLMs
for data extraction, particularly given that some response variability is expected with
these models and the impact on the trustworthiness of LLM-extracted data has not yet
been characterized.

Objectives
+ This study aimed to I the ibility and reliability of LLM-
extracted data when considering van ions wnh the same user or
different users from two the
y of LLM data was p: with manual human
from a previ y itii SLR.

Methods

+ Three previously developed? one-shot prompts were used to extract 29 variables from
five RCTs on atopic dermatitis®? (Table 1).

Table 1. Variables for data extraction

Category Variable Type Variables
Studs Author, year, trial name, phase, population
l:haraycurlstlcs Free-text fields ~ description, intervention, comparator, inclusion
criteria, exclusion criteria, and overall sample size
Free-text fields ~ Author, year, treatment arm
Patient

characteristics ) Sample size, mean age, male sex (%), comorbidities
Numeric fields (o) 'isease severity (%)

Free-text fields ::itrr&or‘ year, treatment arm, analysis population, time

Outcomes Sample size, mean CFB in DLQI score, EASI 75 (%),
Numeric fields  POEM (%), treatment discontinuation (%), serious
adverse events (%)
et s includod by, catgorical and contruos vriaies
Avbre

ions: CFB = change from baseline; DLQI = Dermatology Life Qualty Index; EASI = Eczema Area and Severity Index
atentOented Eczoma Messure

POE!

* Two reviewers (AS and MF) used the same LLM prompts, with creativity set to 0, and
the same publications to test data extraction by the LLM for reproducibility and reliability
between responses (Figure 1) and accuracy compared with human extraction.

The first set of LLM responses obtained by AS in the reproducibility test served as the
reference and was compared with the second LLM extraction by AS (reproducibility)
and MF (reliability). Reproducibility and reliability were calculated as the of

Methods (cont.)

Results (cont.)

Figure 1. Methods to assess repr ibility, reliability, and

Reproducibility refers to the consistency of results when the
‘same prompts were deployed by the same user on the same

2 day, ensuring that the data extraction process using LLMs can be
X replicated under identical conditions.

+ The same user (AS) deployed the extraction prompts twice on

Reproducibility the same publications within the same day.
‘Same day same user

Reliability pertains to the consistency of the extracted data when
A different users applied the same prompts, highlighting the
robustness of the process across different individuals.
« Two different users located in different geographic areas (AS in

India and MF in the Netherlands) deployed the extraction
Reliability prompts on the same publications within the same day.
Same day different user

+ Accuracy refers to the correctness of the LLM responses for
‘each variable out of the total number of variables when
compared with a fully validated human extraction.
The first responses by AS and MF in the reproducibility and
reliability set, respectively, were compared with manual human
Accuracy extractions.
LLM versus human only

Abbreviations: AS = Alswarya Shree; LLM = large-language model; MF = Mariana Farraia

Results
Reproducibility

+ Reproducibility of LLM responses to the data extraction prompts ranged from 80.6% to
100% (Figure 3)

for patient and outcome variables ranged
from 88 5% to mo% and 72.7% to 100%, respectively.
of for study istics varied from 80% to 100%.

+ Reproducibility of responses for text vs. numeric variables are displayed in Figure 4.
Reproducibility of responses for text variables was >85% in four studies, except for
one study with 55.6%. Reproducibility for numeric variables was >95% in all studies.

Figure 3. Overall reproducibility and reliability; and by categories
Overall Study characteristics

Reich, 2021
Reich, 2021 Bleber, 2022
Blauvet, 2017 |

Figure 4. Reproducibility for text vs. numeric (binary, categorical, and
continuous) variables
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Reliability

+ Reliability was lower than reproducibility, ranging from 65.7%-95.5% (Figure 3).
Reliability for patient characteristics and outcome variables ranged from 62.5% to
100% and 63.7% to 100%, respectively.
Reliability for study characteristics variables was the lowest, ranging from 50% to 90%.

* Reliability in text vs numeric variables.
None of the extractions were 100% reliable regarding text variables (range: 72.5% to
97.5%). Reliability of numeric variables varied considerably: responses for two studies
had <50% reliability, while two others had 100% (Figure 5).

Figure 5. Reliability for text vs. numeric (binary, categorical, and
continuous) variables

100.0

Guitman-Yassky,  Katoh, 2022 Blauvelt, 2017 Bieber, 2022 Reich, 2021
2019

Text variables %  mNumeric variables %

Accuracy

« Compared with validated human extractions, the LLM did not achieve an overall
extraction accuracy of 100% for any publications in either test. The accuracy of LLM-
extracted data was slightly higher with the reproducibility set of responses (79.1% to

Kato, 2022 |8
Biober, 2022 ‘Guttman-Yassky, 2019

Reich, 2021
Blauvelt, 2017 Bieber, 2022
Blauvel, 2017

Katoh, 2022

Katoh, 2022
Guttman-Yassky, 2019 [

Roich, 2021

variables where LLM-extracted content was the same between responses, considering
both content and formatting

Accuracy was calculated as the proportion of correctly extracted variables compared
with the validated human extractions (conducted previously).?

Bieber, 2022

00 00 000 Blauvelt, 2017

Katon, 2022 |

Gutman-Yassky, 2019 |8
=Reproducibility = Reliability
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98.5%) with the reliability set (74.6% to 97.7%).
Accuracy with text variables: Overall accuracy remained consistent between response
sets as the LLM captured the same underlying information for text variables. Despite
slight variations in syntax, style, or length of response, this did not impact the
accuracy, as the content of the LLM-extracted data aligned with the manual human
reference extraction.
Accuracy with numeric variables: Accuracy was adversely affected by the extraction of
numeric fields, where discrepancies were observed between LLM responses and the
human reference extraction.

Discussion

« This study highlights both the benefits and potential challenges of using LLMs for data
extraction from RCTs. Our findings indicate high reproducibility rates, ranging from
80.6% to 100%, suggesting that LLMs can consistently replicate extraction of data under
the same user conditions. However, reliability, which evaluates consistency between
different users, was lower despite using identical prompts (range: 65.7% to 95.5%).

Ol@

ThermoFishe

SCIENTIFIC

MSR105

Discussion (cont.)

* Overall, the accuracy of LLMs for data extraction was high.

The observed variations in text responses did not negatively affect the overall
accuracy of data extraction

However, in addition to formatting inconsistencies, the extraction of numeric fields
created discrepancies that led to errors that affected accuracy.

+ SLRs require meticulous data extraction processes, often involving multiple extractors,
followed by thorough data validation. This process may take several weeks (depending
on study volume) and is susceptible to human error (up to 50%)."'" Using an LLM-
based extraction approach may result in faster, more consistent and reliable results,
particularly over time and across different users, and potentially reduce human error
and increasing extraction quality.

+ Additional research is needed to understand and mitigate the factors contributing to
variation in LLM-extracted data, including i to improve the
consistency of numeric data extraction and to reduce the impact of stochastic elements
inLLMs.

Limitations

« Our findings may not be generalizable to other types of studies beyond RCTS, as
different study designs and reporting of outcomes may introduce additional challenges.

« This study tested a small sample of publications. Larger volumes of data might exhibit
higher variations in LLM responses, particularly if variables are reported more
heterogeneously across publications.

+ One-shot prompting was used; a more iterative prompting approach might achieve
better accuracy, but could also introduce further variations between users, potentially
impacting reproducibility and reliability.

« Testing was conducted at a specific time point (November 2024). Given how quickly
LLMs are evolving, future testing may demonstrate different or improved results.

* Only one LLM was tested. Other LLMs may yield different results, and further research
is needed to compare the performance of various models in data extraction tasks.

Conclusions

+ When using LLMs for data extraction in SLRs, reproducibility was
generally high, but reliability was affected by user interaction, with
variations between different users leading to discrepancies,
particularly for numeric data. These findings highlight the need for
human validation of LLM-extracted data to ensure data quality.

* While iati in text are with LLMs and the
impact on overall accuracy was minimal, numerical discrepancies
highlight the need for human oversight such that Al-driven extractions
must still undergo human validation to ensure data accuracy.

« T ing of Al isted in SLRs is crucial to

contex!uallzs results and maintain scientific rigor. Our findings

the of ing the concerns raised by

NICE s Al posmon statement and are important for informing future
on the i of Al'in SLRs.
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Background

Single-arm trials (SATs) have increasingly been used to
support oncology appraisals by health technology assessment
(HTA) bodies, driven by the ethical and practical challenges of
conducting randomized controlled trials (RCTs) involving
patients with specialized treatment needs.

In the absence of direct comparative data in SATs, evidence
may be obtained from external clinical trials and/or real-world
data (RWD) to inform indirect treatment comparisons (ITCs).
In consideration of the available external comparator data,
statistical approaches including matching-adjusted indirect
comparisons (MAIC), simulated treatment comparison (STC),
or propensity score matching (PSM) may be employed.
Currently, there are no explicit HTA guidelines for generating
comparative evidence for SAT-based submissions.

Objectives
This study reviewed the acceptance of RWD vs.

external trials to inform comparative efficacy in
SAT-based HTA submissions.

Methods

Oncology SAT-based appraisals from the National Institute for
Health and Care Excellence (NICE) between May 2017 and
May 2022 were reviewed.

Full-text screening of committee papers and technology
appraisal guidance was conducted by a single investigator,
and the extracted data were validated by a second
investigator.

The review focused on identification of the ITC approach used
to derive comparative efficacy and the related committee
commentaries.

Results

« Of the 31 submissions reviewed, 58% (18/31) used external
trials only to derive comparative efficacy, 29% (9/31) used
RWD only, and 13% (4/31) used both, with the variance driven
by external data availability, limitations, and relevance (Figure
1). Half of these sources were deemed fit-for-purpose by the
committee.

Results (cont.)
Figure 1. Type of Evidence Used in NICE Submissions

RWD Only
29%

Mixed (RWD as

Primary Evidence)
5%

Mixed (Trial as
Primary Evidence)
6.5%

External Trials Only
58%

Abbreviation: NICE = National Institute for Health and Care Excellence; RWD = real-
world data

Of all submissions, around one-third (11 of 31) obtained
individual patient-level data for the external control arm.
MAIC/STC was the most commonly used method (13 of 20)
when external trial data was the primary source, while naive
analysis was most frequently applied to RWD (six of 11)
(Figure 2).

Figure 2. ITC Methods—RWD vs. External Trials for
Comparators

Trial-based Naive
RWD-based Naive
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Trial-based PSM
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ion: MAIC = matching-adjusted indirect ison; PSM = prop ore
matching; RWD = real-world data; STC = simulated treatment comparison
*Note: Both submissions with other ITC approaches used single-arm trials as the
primary source, with one constructing the comparator arm from its own trial and the
other submission from landmark analysis.

Among the 13 submissions leveraging RWD, more than 60%
(n=8) were accepted as valid evidence,'® benefiting from the
ability to mitigate uncertainty due to lack of direct comparison
by allowing precise matching and covariate adjustment.

Overall, criticisms of SAT-based submissions were primarily
due to data limitations (42%) and insufficient comparability
(35%). Other concerns included limited generalizability of the
results (23%), inadequate covariate adjustments (23%), and
inappropriate statistical methods (16%) (Figure 3).

Figure 3. Criticism on Quality of Evidence: RWD vs. External
Trials

Percentage

10%
6%

External Trials RWD

= Data Limitations: High uncertainty due to limitation of the evidence (e.g., small
sample size, data immaturity, short follow-up)

L] ient C : Lack of vs. trial ion or i
adjustment of population difference

u Limited Generalizability of the Results: Results not generalizable to the marketing
authorization population

[] Covariate Adj its: Limited ion or i i ji to
covariates in ITC analyses

Inappropriate Statistical Methods: Insufficient justification/rationale for method
selection (e.g., lack of sensitivity analysis using alternative method)

Abbreviations: ITC = indirect treatment comparison; RWD = real-world data
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« In particular, the committee emphasized that unanchored
MAIC does not effectively reduce uncertainty or bias, often
favoring supplementation with naive analyses as benchmarks
(52%, 16/31).

« Submissions using external trials as primary evidence were
mainly criticized for lack of comparability with trial population
and insufficient adjustments of population difference, followed
by concerns about result generalizability to the market-
authorized population.

+ In contrast, RWD-based submissions were criticized for high
uncertainty due to data limitations (e.g., small sample size,
immaturity, short follow-up), followed by insufficient covariate
adjustments in ITC analyses and lack of comparability to trial
populations.

Conclusions

RWD has been increasingly used as an alternative
to suboptimal trials for external control in SAT-
based HTA submissions, offering more granularity
and flexibility. HTA consensus on its
appropriateness for external control remains low,
with key discussions on whether the data are fit-
for-purpose and the adequacy of covariate
adjustments.
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Background

« Overall survival (OS) serves as a vital endpoint in clinical studies, especially in oncology, as it
represents the most important outcome for the patient. However, clinical trials frequently have restricted
follow-up periods due to high costs, resulting in only partial survival data.

+ Survival extrapolation is a critical component in the evaluation of long-term outcomes in biomedical
research and health technology assessments.

+ As decision-makers seek to understand the cost-effectiveness and potential benefits of new healthcare
interventions over a lifetime horizon, the need for robust and reliable extrapolation methods is
paramoun

Objectives

+ This poster offers a summary of prevalent techniques for extrapolating OS, describes their
and practical aspects for choosing and validating

these models.

Methods

« Choosing an extrapolation method depends on the data characteristics, trial context, and assumptions
about the underlying survival process. Table 1 (see QR code) presents a short description of each
method, when it is appropriate, key underlying assumptions, along with strengths and limitations.

« All methods are described for a single outcome and population (e.g., a single treatment arm) but can
easily be extended by including covariates in the fited models following the guidance and
recommendations of the National Institute for Health and Care Excellence Decision Support Unit."

Model Selection and Validation

. Assesslng model fit and selecting the most appropriate model is important and involves a staggered
approx
Goodness-o'-ﬁl within the observed data:
- Visual inspection: Overlay predicted vs. observed (Kaplan-Meier) curves—alignment over the entire
follow-up period indicates good fit
- Statistical fit: Akaike Information Criterion, Bayesian Information Criterion—lower values indicate
better fit

ical plausibility of extrapolation:

- Expert opinion is required to validate long-term extrapolations based on clinical plausibility. Clinical
experts should also advise on the existence of a cure fraction, the choice of a landmark point, and
the effect of subsequent treatments (which can inform the knots for a piecewise modeling
approach).

- Comparison with external data: Whenever possible, compare long-term projections with historical
or real-world data from similar patient populations.

Sensitivity analysis:

- Evaluate the influence of various credible models on long-term extrapolations.

- Present a spectrum of plausible results instead of results from a single modeling approach.

Cli

Practical Recommendations

Consider multiple modeling approaches

Start with visual inspection !
if appropriate

v
R@@ Always validate extrapolations ”ﬂ Be transparent on modeling approach
™ | with experts for clinical plausibility DQ used and underlying assumptions

M a%a¥s
3 ) Presenta spectrum of plausible 2 ) Acknowledge imitations
.3 ] results if appropriate

A~

Figure 3. Flexible Parametric Survival Models (Splines)

« Flexible Parametric ~Survival Models
(Splines)? (Figure 3): Greater flexibility in

_om capturing the shape of survival data while still
3 allowing for the specification of underlying
_g" : parametric forms (e.g., proportional hazards,

proportional odds, probit model for event
times based on a normal distribution)

%
“Time (in months)
— o) — ) — Ve — oz
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Figure 4. Mixture Cure Models

+ Mixture Cure Models® (Figure 4): The
overall population is composed of two
unobserved subgroups: @ proportion of
patients who are cured of their disease
and follow general population mortality
rates, and a group of uncured patients,
whose excess mortality attributed to the
disease is modeled using parametric

+ Landmark Analysis (Figure 5): Involves selecting a specific point in time after the start of follow-up
(the "landmark” point). All patients who have experienced the event of interest or have been censored
before this landmark time are excluded from the analysis. For the remaining patients (those still at risk
at the landmark time), survival analysis is then analyzed by resetting the clock from at the landmark
point.

« Piecewise Models (Figure 6): Instead of assuming a single underlying parametric distribution for the
entire observation period, piecewise models define specific "change points" along the time axis. The
survival function is then modeled separately within each of the intervals defined by these change
points.

Figure 7. Sequential Modeling of OS as TTP + PPS

- Sequential Modeling (Figure 7): OS is

modeled as the sum of TTP and PPS,
using an external source for PPS (e.
RWE, tral data from a subsequent line of
treatment)

- e
progression, ensuring PT = phase 3 tial, WD = rea-

word data,

progressin and nitaton ofsubsequent Perapy

Conclusions

0S data is a complex but essential objective in biostatistics, especially for health

" tochnology assessments.
- Each method for survival extrapolation has a unique role, and the choice of method should be
guided by the specific context of the study, the maturity of the data, and the characteristics of

Figure 1. Standard Parametric Figure 2. Bayesian Parametric Survival
Survival Models Analysis using Informative Priors
- e

Time (months)

[PRSP i —

« Standard Parametric Survival Models (Figure 1): Time-to-event outcomes analyzed, assuming that
the risk of the event follows a parametric distribution.

« Bayesian Parametric Survival Analysis using Informative Priors (Figure 2): Integrate prior
knowledge into parametric survival models using Bayesian methods, improving estimates and
predictions.?

- S 17-8 2025 A, G

- Understanding and reporting the strengths and limitations of these methodologies is essential
for making informed decisions in health economic evaluations and biomedical research

- Regardless of the choice of the modeling approach, clinical opinion is required to validate the
results.
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Background

+ With developments in computing power and artificial intelligence, there is more widespread
implementation of complex machine learning (ML) black-box models, including random forest (RF)
and extreme gradient boosting (XGB).

« However, explaining the modeling process is critical, especially in clinical outcome-related domains,
such as evaluating treatment policies in healthcare.

« Rule-based interpretable ML models can lead to more transparency, facilitating comprehensive and
understandability

Objective
the strengths of il ML models compared to black-box models
for predicting treatment selection in rheumatoid arthritis (RA)

Methods

PPD™ CorEvitas™ RA Registry
« The CorEvitas RA Registry is a US-based prospective, multicenter, observational, disease-based
registry.!
RA patients typically initiate a
(l:sDMARD) they iniate a biologichargeted synthetic DMARD (b/tsDMARD) if the inital lhempy

+ Between 2012 and 2021, 42,068 patients enrolled in the Registry, and 6,037 met the selection
criteria, as follows:
Not having history of any DMARD use at registry enroliment
Initiating at least one bSDMARD while in the registry
Providing complete history of treatment use
« Disease activity was measured using the Clinical Disease Activity Index (CDAI), which consists of
physician-reported joint count, global assessment, and patient’s global assessment
* The aim was to model the choice of DMARD therapy for patients with RA.22

ML models
« Interpretable ML models are designed to make the reasoning process understandable to humans
through transparency using two main types of models:
1. Rule-based models use series of ‘i-then” statements to create “rules.”
- Decision sets
- Rule ensembles (RE) combine decision tree (DT) and modeling.5
- Boosted rule sets (BRS) it rules sequentially and aggregate with voting.®
- Decision lists
- Greedy rule lists (RL) create rules by selecting the most significant feature at each step.
-DTs
Hierarchical shrinkage wrapperirule trees (RTs) sequentially fit rules.”
2. Linear models predict outcomes based on linear combinations of covariates.
L (LR) coefficients and risk scores ide insights 5

Black-box approaches
« RF and XGB predict by capturing complex patterns.
RF constructs multiple DT on a training set. "
When dlassification occurs, predictors are aggregated across several trees.
+ XGB optimizes an objective function using gradient descent to refine DTs. "2
It sequentially builds models to correct errors of previous ones.
Model building
+ Model building considers splitting treatment decision-making into two steps:
Predicting whether a patient would switch therapy
Predicting which class of therapy the patient switches to
Model performance
* Model performance was assessed using accuracy, area under the curve (AUC) receiver operating
characteristic (ROC), AUC-precision recall (PR), expected calibration error (ECE)m and Brier Score.
+ AUC (max 1) considers model performance (both patients that switch and stay).
+ High AUC-PR indicates the model can identify true positives among positive predictions.

Model fitting

« Overall, the dataset was split into training/model performance/validation (64%, 16%, 20%).

« All models were trained using the same data splits; parameters of each model were optimized
through 10-fold cross-validation and random search.

Results

Black-box models and Interpretable ML models
« These yielded similar model performance via accuracy and AUC for predicting treatment selection

Table 1. Metrics for interpretable and black-box models

Intorprotable ML Models

Black Box

hecumcy | O7TD O7us 0765 0700 0777 0774 070 OS2 0791 0703 00 0571
v mode osn osrs
= = S

= dacison
tisk scores: RT = oe: XGB = extreme gracent boosting

Results (cont.)

Interpretable ML models

+ These explained the attributes associated with switching therapy through models trained to predict
treatment switching.

+ DTs were most ideal, categorizing patients into non-overlapping groups and allowing for clinical
decision-making

Decision sets (RE, BRS):

+ These performed best among the interpretable ML models, but had the highest calibration errors

+ They presented a set of rules ranked by importance, which indicates the contribution of linear items.
and rule items to the prediction of whether to switch treatment.

+ Classification groups overlapped.

Table 2. RE model (excerpt) presents a set of rules ranked by importance

History of b/tsDMARDs 2.860 1.141
TR = )
o

antheumate dug: RE < rlo ensomble

Decision lists (RL):
+ These presented a list of iffthen rules ranked by probability of switching therapy.

Table 3. RL model (excerpt) presents a list of rules ranked by the probability of
switching therapy

Conditions
IF history of b1sDMARDS: 100%
IF switch al astvii a24%
IF2075COAIS 76 344%

Decision trees (RT,DT):
« These presented series of decisions with final nodes.
+ Patients were categorized into non-overlapping groups with clear decision paths.

Figure 1. DT of the therapy model (excerpt) in the combined model (DT+DT) for
predicting therapy in RA patients

Mo history of
e @ Q@ Fue
7S sHAGDIS 15
ot csOMARD.
2075c0Ns78 7120zt Provous merapy s ot 0xmAQ0IZ0S
201 s vow s 2022 [revous macspy i ot
owaro
2018 5 vewr 52020 prTprery

Healh Assossment uestonnare - Daby Indox

Linear models (LR, RS):
+ LR showed the importance of weights of features by providing the top 5 features with the highest
positive coefiicients and the top 5 features with the largest absolute negative coefficients.
+ Using RS, scores were constructed from four key variables:
Disease activity within specific range at baseline visit (1 point)
Switched therapy at last visit (1 point)
Previous therapy was combination therapy (-1 point)
History of biologic therapy (-5 points)
+ RS presented scores of whether a patient will switch based on risk percentages.

Table 4. Using RS to predict whether patients will switch therapy

n-_——----

Risk 1.9% 269 731%  953% 982

Conclusions

« Interpretable ML models had comparable predictive properties to black-box models.
Among interpretable ML models, DTs are ideal for describing switching patterns in RA
since they can categorize patients into nond.werl.lpplng groups.

« Interpretable ML models offer ility in the decision-making

process, which is particularly important for a B sy
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Background

+ Human gene therapy products include RNA therapies?.
« RNA therapies are govened by the EMA (2010)' and FDA (2020)% guidance documents for gene
therapy.

+ According to the American Society of Gene and Cell Therapy, as of Q3 2024, 34 RNA therapies had
been approved globally®.
Of these, 10 were approved in the EU (RNA vaccines excluded from this abstract).
« The landscape of RNA therapies is developing quickly, and itis important to understand how best to
design post-approval real-world studies of these therapies.

Objectives

* To provide an overview of key design characteristics of studies that are registered in
the Heads of Medicines Agencies (HMA)-EMA Catalogues (HMA-EMA)* and
ClinicalTrials.gov (CTgov)® of real-world data (RWD) studies on RNA therapies
approved in the EU.

Methods

* A targeted review of the HMA-EMA Catalogues of RWD Sources and Studies (HMA-EMA)* and
ClinicalTrials.gov (CTgov)* was conducted to identify RWD studies of approved RNA therapies. We
extracted study design characteristics from each of 53 studies (Table 1).

+ Records were retrieved from the databases, de-duplicated, and visually reviewed for any addtional
duplicates. Al studies were individually reviewed to ensure they met the search criteria and extracted
key information

+ Selection criteria in HMA-EMA:

No medical procedures
No health conditions
No clinical trials
No ecological studies
No case series
No self-control case series
+ Selection criteria in ClinicalTrials.gov.
Excluded the expansion of access studies
SDU was defined as retrospectively collected data and data collected from medical records.
Where the duration of the study was calculated from start and end dates, the number was rounded
up to a whole number for the categorical duration of the study.
The comparator group was marked as "No" where there was no information available or if no
comparison analysis was mentioned.

Table 1. Approved RNA Therapies

Results (cont.)

Table 2. Study Characteristics

Variab
Countries
NA °
EmA 2
Asia-Paciic 6
Latin America 1
Mult-Regional 1
Duration
>2 years 2
2.5 years 19
6-9years 6
10+ 6
‘Target Sample Size
>50 3
50-100 10
101-200 °
201-500 7
501-1000 5
1001+ 7
Blank 2
Age Range
Peditrics 2
Adults 2
P
Blank 1
Started
Bofore 2020 8(2017-2019)
After 2020 45 (2020-current)
Completed 2
Ongoing 31
Objective
Safety 2
Eflectveness 1
Both 10
Other 6

‘Abbreviatons. NA = not sppicable

Figure 1. Post-Approval Study Objectives.
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Results

« 73 studies were identified in CTgov® and 10 in the HMA-EMA“. After applying exclusion criteria and
deduplication, data on 53 studies were analyzed

« Of the 53 studies identified, the study start date for 45 (85%) was after 2020, and for the remaining
eight studies (2017-2019), it was before 2020. Median study duration (calculated from reported
actualiplanned start date until planned final study report date) was 2 years, with a range of >2-11
years. Nine studies included North American countries, one was in Latin America, 23 were in EMA,
six were in Asia-Pacific (APAC), and 14 included multiple countries across more than one region
(Table 2)

« 12 studies were planned to assess safety only, and 16 studies were planned to assess efficacy only.
19 studies planned to assess both safety and effectiveness, and another also planned to assess
adherence in addition o efficacy. Five studies did not speciy safety or effectiveness in their primary
or secondary objectives (Figure 1). The study entries rarely specified the planned duration of safety
follow-up per patient. Six studies were pregnancy safety studies. The indications were rare diseases
for six of the 10 RNA therapies.

+ 12 studies indicated a comparator cohort. The data source was difficult to discem from the
information provided in the structured data source field: 11 studies reported data sources including
prospective based data collection, ph leted CRFs, secondary existing data
sources, EMR, and medical record review. The median target size for the studies was 150 patients,
with a range of 10 to over 2000 patients. The planned study ages (number of studies) were adults
(26), pediatrics (2), and both adults and pediatrics (24), and one study was missing age (Table 2).

B Prosonted o a1 intomatonal Soc Meoting|22-26 August 20

Conclusions

+ A notable increase in the number of real-world studies investigating RNA therapies
has been observed since the release of the FDA's Gene Therapy Long-Term Follow-
Up Guidance in 2020.

“The majority of post-2020 studies reflect a growing interest in real-world data
collection for RNA therapies, particularly in rare diseases.

« There is a trend toward global, multi-regional studies, but substantial variation exists
in study design, duration, and patient population.

- The average duration of post-approval studies is approximately four years. Although
study registries do not consistently specify the rationale for study length, longer
durations (ranging from 5-15 years) may be associated with the characteristics of the
therapeutic delivery vector.

« Many studies lack clear specification of follow-up parameters, especially for safety.

- Data source transparency and uniformity remain limited, complicating cross-study
comparison.

- Study designs are diverse, with a balance of safety and efficacy objectives, though
some studies do not clearly define outcomes.
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Beyond Comparison: Target Trial Emulation (TTE)
Principles Strengthen Observational Single-arm (SA)

Effectiveness Studies

Robert R. McLean', Oksana Pugach’, Melissa Moore-Clingenpeel’, Adam P. Sima’, Leslie R. Harrold', Heather J. Litman'

1 Thermo Fisher Scientific, Waltham, MA, USA

Background

« Single-arm (SA) studies, where all participants receive the same treatment, are used across the drug
development cycle to provide evidence supporting a drug’s value story."

« In the post-marketing space, observational SA studies can answer questions about drug utilization in
patient care (e.g., treatment patterns) and clinical impact in real-world settings.

« A common objective is to demonstrate effectiveness in more broad patient populations than those
included in pivotal trials, butin a manner, i.e., no refe p.

- Patient registries are valuable for addressing this question as they provide an efficient means of
describing short- and long-term effectiveness by collecting clinician- and patient-reported outcomes
(ClinROS/PROS) not available in other data sources, e.g., claims, electronic health records.

+ Although SA effectiveness studies using registry data do not support causal inference, leveraging
Target Trial Emulation (TTE) principles?* can help mitigate threats to validity and strengthen
conclusions

Objective

+ Describe implementation of TTE principles for SA effectiveness studies based on
registry data.

Methods

PPD'¥ CorEvitas'* Clinical Registries

Registry Design

« General design across therapeutic neurology.

« Prospective, non-interventional (observational) registries of patients diagnosed with condition, under
the care of a healthcare provider.
« Longitudinal, regulatory-grade data collected from patients and providers via questionnaires
during t every ~6 months.

Eligibility Criteria
« Criteria vary by therapeutic area but generally include:
Diagnosed with the condition by a specialist.
At least 18 years of age (adolescent registries excepted)
~Willing and able to provide written consent for participation in the registry.

Willing and able to provide personally identifiable information, including, at a minimurm, full name
and date of birth

~Receiving a new (never used) enrollment eligible medication, started within 12 months prior o the
registry enroliment visit or prescribed at the enroliment visit.

- Eligible medications typically comprise approved biologic or targeted synthetic medications
(advanced therapies) for treatment of the specified condition.

Those participating or planning to participate in a double-blind randomized trial are not eligible for
enroliment.

Data Elements

+ Demographics - age, sex, race/ethnicity, marital status, education, employment, insurance.
« Lifestyle variables — body mass index, alcohol use, smoking.

+ Medical history — comorbidities, clinical events, infections, vaccinations.

- Di - disease symptoms.

* Medications - eligible medication start/stop dates and associated reasons (including history prior to
enroliment), other

+ ClinROS/PROs — commonly utilized in clinical trials.
« Adverse events — includes validated serious and targeted safety events.
TTE Elements

Applying TTE Elements to SA Effectiveness Studies

« Examples are described for how each TTE element may be applied for strengthening SA
studies of

« Applications are based on leveraging data from the PPD CorEvitas Clinical Registries.

Results

+ Comprehensive data capture on patient characteristics, disease activity, and medication use
(e.g., start dates, prior therapy use) facilitates:
1. Defining the study cohort using information up to time zero and ot beyond.
2. Tailoring the cohort to specific populations of interest, e.g., including all patients
prescribed the drug or restricting to those with baseline moderate to severe disease.

- Data ascertained by the registry including concomitant therapies, drug dose and frequency,
and discontinuations and switches (as well as their reasons) may be used to specify
relevant treatment protocol and identify deviations.

- SA effectiveness studies are non-comparative by design with all individuals receiving the
same drug; thus, emulation of random assignment to treatment is not applicable.

 Particularly in immunology/neurology settings, cinically meaningful effectiveness typically
focuses on response at a specific timepoint (€.g., 6 months).

- Because PPD CorEvitas Registries are observational and clinic visits may not occur at a
consistent cadence, follow-up can be based on visits occurring within windows around the
timepoint of interest (e.g., 5-9 months for a 6-month follow-up).

) Outcome

ClinRO/PRO data includes validated measures used in randomized trials and may be used
to clearly define outcomes, typically as a binary response measure or change from time
zero at the specified timepoint.

If safety is of interest, registry data obviates reliance on complex algorithms based on
Current Procedural Terminology or Intemational Classification of Diseases codes to identify
adverse events, as is necessary in claims databases.

Causal Contrast

« While there are no causal contrasts in a SA study, the approach may be specified to
address the research question of interest, e.g., evaluate all follow-up time, regardiess of
treatment protocol deviations (intention-to-treat) vs. evaluate follow-up time under which a
patient is adherent to treatment protocol (per protocol).

+ Descriptive measures ubiquitous in SA studies.

+ Analyses may be stratified by prior treatment (e.g.. naive vs. experienced, line of therapy).

« The analytic plan should include descriptions of how missing data and loss to follow-up
(e.g., net reclassification improvement, inverse probability of censoring weighting) or time-
varying confounding (.g.. inverse probability of treatment weighting, marginal structural
model) are handled

Limitations
« Because SA effectiveness studies have no comparator group, conclusions should be considered
carefully.

- Causal inferences are prohibited, and any conclusions should be contextualized based on external
information from relevant studies.

Findings cannot be considered as conclusive evidence of drug effectiveness.

Conclusion

- When granular, regulatory-grade registry data are available, TTE
principles can be applied to SA effectiveness studies to produce robust, clinically
informative evidence that provides contextualization in the absence of other real-
‘world data sources.
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Background
« After a medication is approved, real-world data is essential and necessary to complement
randomized controlled trials (RCTs).
+ RCT populations are selected according to narrow inclusion/exclusion criteria and treated in a
highly controlled environment, but real-world data (RWD):
Feature outcomes in routine clinical care, better reflecting the complexity and diversity of
clinical practice.
Provide a more nuanced understanding that informs healthcare decision-making.
Help identify a well-defined market and strategy for reaching patients who will benefit most
from a new drug.
+ Comparative effectiveness and safety studies of RWD can apply the target trial emulation
(TTE) framework to address causal inferences about the benefits and risks of a medication. ™3
« Longitudinal, regulatory-grade registry data have features that are well suited for TTE.
« The introduction of the first biologic agents in psoriasis (PsO) more than 10 years ago was
followed by a wave of highly effective medications.
Within PsO, RWD from registries within a TTE framework have been used to answer
comparative effectiveness and safety questions to guide dermatologists in treatment
decision-making for their patients.

Objective

+To demonstrate how registry data can fit a TTE framework to answer
comparative effectiveness and safety questions about real-world
medication use.

Methods
TTE Framework
« Extends causal inference principals rooted in RCTs:
Observational data typically emulates pragmatic trials (treatments compared under usual
conditions to which they're applied) vs. RCTs (tight monitoring, enforcement of adherence,
blinding).
« Follows ofa trial, bias through a structured
study design approach with two steps:
1. Defining the target trial protocol
2. Emulating that protocol using observational data

Focus on Seven Key TTE Principles

o Eligibility criteria

) Outcomes

PPD™ CorEvitas™ PsO registry
« Prospective, non-interventional multicenter registry.

« Collects data on adults diagnosed with PsO by dermatologists and receiving a biologic or
targeted synthetic drug for the treatment of PO.

Results

To emulate a target trial for comparing treatments for plaque PsO:
Eligibility criteria, treatment strategies, and treatment procedures

 Identify at baseline, defined as the registry visit when the medication was started (“ime zero").

o Eligibility criteria

+ Collect registry i jon on patient istics (e.g.. age,
disease activity, and past and current medication use at “time zero.”

+Include patients initiating treatment with a drug of interest or comparator who are
followed from treatment initiation.

+ Use past behavior to determine who is likely to have follow-up visits.

*In the PsO treatment protocol definition, include specific drug initiated, prior drug use,
dosage, frequency, and concomitant medications at “ime zero.”
+Update treatment status over follow-up, including start/stop dates, changes in
and i i reasons for stops, to identify
specified protocol violations (e.g., drug stops due to economic reasons, starting
comparator drug or another drug other than the treatment of interest).
« Consider initiators of the treatment of interest or a comparator at “time zero.”

+ Assign patients to treatment group for analysis based on their first eligible treatment
initiation.

 Consider an active comparator to improve emulation of random assignment .

- Capture relevant baseline characteristics in a robust manner to facilitate adequate
pseudo-randomization.

 Use stabilized propensity score weights (inverse probability of treatment weighting) to
adjust for measured confounding at “ime zero,” emulating randomization at baseline.

~ Because cinically meaningful short-term effectiveness in clinical trials focuses on
response at a specific timepoint, consider using a specific follow-up visit (e.g., 6
months).

- Since the PsO registry is observational and clinic visits may not ocour precisely at 6
months, use a window around the timepoint (e.g., 5-9 months).

- Align treatment assignment, study eligibiity, & start of outcome tracking at “time zero.”

5) Outcomes

Use validated clinician- and patient-reported measures, similar to RCTs.
Consider change from “time zero” in disease activity for PsO.

+ Consider two options depending on how non-adherence (deviation from treatment
strategy) was handled:
1. Intention-to-treat contrast (preferred approach):
- Include all initiators of treatment with deviations from treatment strategy ignored.
- Represents real-world effect of being assigned to treatment.
2. Per-protocol contrast:
- Retain non-adherent subjects and adjust using analytic methods.
- Represents effect of the intended treatment strategy that would have been
observed if all subjects had adhered to their intended treatment strategy.

+ Design and conduct analysis informed by treatment strategies and causal contrast.
+ Include how missing data/lost-to-follow-up will be treated in the analysis.

Ci lusi

« Baseline and follow-up data on patient characteristics, drug use, disease ics, and
clinical and patient-reported outcomes collected from patients and providers during routine
clinical encounters occurring at 6-month intervals.
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Policy Impact on Pregnancy Registry Participation
and Reporting of Maternal/Infant Outcomes

Ronna L. Chan, PhD, MPH; Syd Phillips, MPH; Kathleen Shannon, MPH; Yao Yao, MS
Thermo Fisher Scientific, Waltham, MA, USA

Background

« Prospective pregnancy registries monitor the safety of exposure of newly approved medicinal
products on maternal and infant outcomes.

*+ The success of the registries in the evaluation of the association between maternal exposure
to medicinal products and outcomes of mothers and infants depends on the willingness of
pregnant individuals to enroll and provide detailed information such as:

Reproductive and pregnancy history
Maternal and pregnancy complications
Pregnancy outcome

+ However, due to the US Supreme Court's decision in Dobbs v. Jackson Women's Health
Organization (a.k.a. the Dobbs ruling) in June 2022," this has resulted in reduced access to
legal and safe induced abortion across many US states.

« Consequently, changes in registry enroliment, loss to follow-up, and missing maternal and
infant data are anticipated.

Objectives
+To review published and/or gray literature, defined as information produced
outside of academic or i ishis (e.g., technical

reports, white papers) to assess the potential impact of the Dobbs ruling on:
Objective 1: Pregnancy registry enroliment, loss to follow-up, and missing
data.

- Objective 2: Maternal and infant outcomes, particularly in congenital
anomalies, which is a critical outcome studied in pregnancy registries.

Methods
+ We performed targeted literature reviews of published and gray literature.

Objective 1 Objective 2

We used variations on the following search
terms in published and gray literature:
abortion, pregnancy termination, maternal
health outcome, infant health outcome, and
congenital abnormalities/anomalies.

We used variations on the following search
teams in published literature: abortion,

Dobbs, pregnancy, and prospective
registry.

«The authors reviewed articles that were identified using the search terms to determine
relevancy.

Results

Pregnancy Registry Enroliment, Loss to Follow-Up, and Missing Data

« The targeted literature review from the published literature identified four articles and one?
contained relevant information.

« In the identified article, the researchers observed a 27.1% reduction in potential enrolment in
registries in states with banned or restricted abortion rights comparing the post-versus pre-
Dobbs periods.

« Table 1 presents published literature search terms and results for Objective 1.

Table 1. Published Literature Search Terms and Results for Objective 1
Step PubMed Search Terms Results

*abortion, induced'MeSH Terms] OR "abortion, therapeutic[MeSH Terms]

ThermoFisher

SCIENTIFIC

B-265

Results (cont.)

Maternal and Infant Outcomes

« The targeted literature review from published and gray literature identified one article.3
- Figure 1 presents the published literature search for Objective 2.

Figure 1. Published Literature Search for Objective 2

® PUBMED SEARCH TERMS AND RESULTS

“abortion, induced”[MeSH Terms] OR “abortion, therapeutic”[MeSH
Terms] OR (“abortion, induced”[MeSH Terms} OR (“pregnancy[All l§45,932
Studies

| Fields] AND “termination”[All Fields]) OR “pregnancy termination”[All
Fields])

| “Dobbs”[All Fields] AND (“rules”[All Fields] OR “ruled”[All Fields] OR | ol 4°]
‘rules”[All Fields] OR “ruling”[All Fields} OR “rulings”[All Fields]) Studies

| (congenital abnormalites"[MeSH Terms] OR “congenital 68,559
Studies.

0

Studies

« Table 2 shows the published and gray literature web search for Objective 2.

Table 2. Published and Gray Literature Web Search for Objective 2

Web Search Terms Results
1

Dobbs, abortion, pregnancy , infant health
outcomes, maternal health outcomes, congenital anom:

« Research by Singh and Gallo® suggested the Dobbs decision may have an adverse effect on
materal, fetal, and infant outcomes. Using monthly national data between 2018 and 2023
from the Centers for Disease Control and Prevention, 204 excess death (10% absolute
increase) in infant mortality with congenital anomalies were attributed to after Dobbs (June
2022 - December 2023) compared to the previous five years (January 2018 — May 2022).

0 OR "abortion, legal"[MeSH Terms] OR “abortion, illegal"[MeSH Terms] XD
2 “abortion"[Text Word] 101,302 Conclusions
3 “induced abortion'[Text Word] 6623 . .
. [f‘ A +Results from Objective 1 targeted literature review suggested a potential
4 therapeutic abortion"[Text Word] 1,689 decline in registry enrollment. Such reactions may precipitate loss to follow-up
5 “legal abortion"[Text Word] 1327 in states where safe/legal abortion is not available.
6 “illegal abortion"[Text Word] 420 + Participants who enroll in a registry may be loss to follow-up if they obtain an
“aborton, inducedTMsSH Torme] OR “abortion, herepeuic MoSH Torma] abortion post-enroliment and they and/or their healthcare providers decline to
OR "abortion, legal"MeSH Terms] OR "abortion, illegal"[MeSH Terms] OR provide follow-up data related to the induced abortion due to negative
7 Steps1-6 “abortion"[Text Word] OR "induced abortion"[Text Word] OR "therapeutic 102,132 repercussions.
‘abortion"[Text Word] OR "legal abortion"[Text Word] OR “illegal . o 5
bertoniirest viore) ROl UL A targeted lterature review for Objective 2 suggested that the Dobbs ruling
B FS——— 520 may result in an increase incidence of adverse maternal, infant, and child
et erd due to the access to abortion care. This is
9 “dobbs ruling"[Text Word] 20 further supported by Gemmill et al.* who found that the abortion ban in Texas
10 Steps8-9 "Dobbs’[Text Word] OR "dobbs ruling"[Text Word] 529 was associated with a 12.9% increase in infant deaths in 2022.
1 “registry"[Text Word] 177,590 + More research is needed to fully understand the impact of the Dobbs ruling on
12 “pregnancy registry"[Text Word] 208 pregnancy registry enroliment, loss to follow-up, and the maternal and infant
outcomes.
13 “prospective study([Text Word] 174,442
14 *Prospective Studies"[MeSH Terms] 707.881
15 “prospective"[Text Word] 1,046,497 References
. . . . . 1.Dobbs v. Jackson Women's Health Organization, 597 U.S. _ (2022).
egistry"[Text Word] OR “pregnancy registry[Text Word] OR "prospective
16 3751 study'[Text Word] OR “Prospeciive Studies'[MeSH Terms] OR 1,1955.20 2.Wilis MD, et al. Paediatr Perinat Epidemiol. 2024 Sept.38(7)627-634.
“prospective”(Text Word] 3.Singh P, Gallo MF. JAMA Podiatr. 2024;178;(12):1364-1366.
4.Gommill A, ot al. JAMA Pedialr. 2024;178:(8)784-791
("abortion, induced"[MeSH Terms] OR "abortion, therapeutic'[MeSH Terms] Ger otal. JAMA Podistr. 2024;176:(5}-784-791
OR "abortion, legal"[MeSH Terms] OR "abortion, ilegal(MeSH Terms] OR
*abortion[Text Word] OR “induced abortion"[Text Word] OR “therapeutic Disclosures
Step 7, 10, 2bortion’TText Word] OR “legal abortion'[Text Word] OR “ilegal RLC, SP, KS, and YY are current or former employees of PPD™ Observational Studies, Thermo Fisher Scientific. Funding
17 andqg " abortion"[Text Word)) AND (Dobbs"[Text Word] OR "dobbs ruling"[Text 4 provided by Thermo Fisher Scientic.
Word]) AND (‘registry"[Text Word] OR "pregnancy registry"[Text Word] OR
*prospective study[Text Word] OR "Prospective Studies'[MeSH Terms] OR
“prospective"[Text Word]) AND (*Pregnancy”[Text Word] OR Acknowledgments
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Background

« Real-world safety studies must account for the time after medication

during
which a drug may influence the risk of adverse events (AEs) this is defined as a risk
continuation window (RCW).

«In practice, the choice of RCW is ot straight forward, especially when treatment cohorts
contain medications with differing half-lives.

« The RCW has implications beyond the additional time at risk, which are not always obvious
and may affect study results.

Objectives

+To examine the implications of using multiple RCWs, with emphasis on
exposure episodes and indexing of even

Methods

Design and Data Source

« This was a comparative cohort study using prospectively collected data from the PPD™
CorEvitas™ Psoriasis (PsO) Registry.

« Participants were in the PsO Registry, aged 18+ years, and starting a registry-qualifying PsO
treatment at or after registry enrollment (April 2015-September 2024).

Exposure Cohorts

« Exposure cohorts were starting treatment with an interleukin (IL)-17A or non-IL-17A biologic
medication for the treatment of PSO and had at least one day of follow-up or a reported AE.

Exposure Time Definition
@ Start of drug treatment until the earliest of:
@ Last administration or discontinuation (plus 30-, 60-, or 90-day RCW)

@ Start of new advanced therapy (other IL-17As, non-IL-17As, or
Janus kinase inhibitors [JAKis])

@® End of study period
® Loss to follow-up
© Death
« Multiple exposure episodes could be created for one patient.

+ Exposure episodes were assigned to the treatment cohorts using an “as-treated” approach
accommodating medication restarts.

Defining Exp e Episodes and Mapping Events
Example Study Outcome: Serious Infection (SI) *

+The RCW under study (either 30-, 60-, or 90-days) represents time “atrisk" after the
medication was stopped ® or temporarily disrupted

Hypothetical patient treatment and event journey:

Tremment 1 wara ] 1LA7A @ NoniLA7A | -
Events &

780910 18 20
Time (months) - ey

Step 1: Identify drug start and discontinuation dates

¥ L ] L J
—

780910 8 20
Time (months)

+ A new index date (indicated by - or +) was assigned when a subject restarted or switched
medication.

Step 2: Apply RCWs and combine exposure episodes as needed

30-day L ) 4
Row - —
L [ S
90-day e .+—.
rew 7 8 910 18 20

Time (months) [ V

+If a new advanced therapy (other IL-17A biologics, non-IL-17A biologics, or JAKis) was
started during the RCW under study, starting the new medication stopped the RCW, and a
new exposure episode began.

+ Restarts of the same medication within the RCW were treated as continuous use (one
episode).

I Proserted at tho 414 nomatonal S Moating | 22-26 August 20

| Washington, DC, USA
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Defining Exposure Episodes, Event Mapping (cont.)
Step 3: Map events onto exposure episodes
30 L4
o - B
] #
60-da
2 3
s 5.4 —
RCW
78910 w2
Time (monthe) ittt

« Applying the 90-day RCW, the IL-17A restart within 90 days of medication discontinuation
resulted in a single exposure episode.

+ Only the first study outcome occurrence was reported within each RCW, so the second
occurrence was ot captured in the 90-day RCW.

Results

Table 1. Hypothetical patient

30-day RCW 60-day RCW 90-day RCW
3 episodes 3 episodes 2 episodes
11L-17Astart 1i-17Astan B 11L7Astart B
1IL-17A restart 1IL-17A restart 3 1 non-IL-17A start
1 non-IL-17A start 1 non-IL-17A start

+ The number of exposure episodes and number of events assessed varied by RCW.

Figure 1. Events analyzed across RCWs, propensity score matched study population

30-day RCW:
413 total events

60-day RCW:
431 total events

90-day RCW:
431 total events

Abbreviation: ROW = rsk continuation window

+ Using different RCW resulted in distinct exposure cohorts, each with varying numbers of
eligible episodes, different matched populations, and different study outcomes mapped into
exposure episodes.

+ Results of the comparative analysis of IL-17A vs. non-IL-17A on risk of SI were similar across
RCW definitions.

+ However, cohorts based on different RCWs could not be directly compared due to having
different populations.

Limitations

+ We found little impact on overall study conclusions: this could be due to small numbers of
events overall, the relative proportion of medication restarts vs. starts, the timing of the
restarts, and consistent baseline characteristics across not only treatment cohorts but also
risk window definitions.

Conclusions

+ The RCW does not solely impact whether events following treatment dlsconllnnaﬂen
are included or excluded from exposure episodes; it also impact lity of
subsequent exposure episodes and whether study outcomes are esttsal
Different index dates different baseline characteristics> different analysis
populations after PS matching
- This study ultimately demonstrated little impact of the risk-window definition on the
comparative analysis of Sls however, we illustrated ways in which modifications of
the risk-window could hav
- Evaluating multiple RCWs in a single study may obfuscate findings and is
inadvisable.
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Evolving Landscape of Post-marketing : , ® CIENTIRLC
Surveillance (PMS) Studies in Japan Utilising 877

Secondary Real-world Data (RWD)

Ayumi Hamaguchi', Mari Kato?, Tatsuo Sakashita?, Tadashi Koga?, Amanda Pulfer’, Dimitra Lambrelli'

Thermo Fisher Scientific, London, UK; 2 Clinical Study Support, Inc., Nagoya, Japan

Background

+ In Japan, post-marketing surveiliance (PMS) studies have traditionally relied on data obtained through primary data
real-world settings.

+ Recently, however, the opportunity for secondary use of real-world data (RWD) has been increasingly recognised, and
the use of secondary data sources has boen promoted for regulatory purposes folowing the 2017 ravison of the
Ministerial Or
+ Tnis aligns with gobal trends, s bolh the US Food and Drug Adminisraion (FDA) and the European Medicines
Agency the use of RWD for

+ Compared o primary data collection, use of secondary databases in PMS offers greater efficiency by reducing cost,
Tesource use, and ravearch Burden o1 patlents and eolticars professonals, whi polendaly enabing Lrger Somple
sizes. for J

Objectives
* To describe the mMnl hndicaw related to RWD use for PMS studies in Japan and discuss the
implications compared to global practices.

Methods

ind Medical Devices the Japan
Mznulaclurer ‘Associalion (JPMA) on incorporating secondary RWD in PHMS:® and compltediongoing PMS studies

9

* Key realworld evidence
the US 21 and the EU.
* The fikmanagement plans (RMPs) of products approved btven January 2014 and iy 2025 were reviewed and
information extracted on three study types: Drug Use-Results Study, Special Drug Use-Results Study, and Post-
Nanoing Dabose Study (encuing Ganeral Drg. Uso Resus Sy, Comporatne Use Reouts Shcy, and Post
Marketing Ciinical Trial).57
« Proportions of the three study types of nterest were Calculated by dividing the number of each study type by the total
number of the three study types in that year. Similarly. proportons of Post-Marketing Database studies specifying each

) reguiatory frameworks and policies were summarised chronologically for Japan, 529

Results

RMP and PMS in Japan

« Figure 1 ilustrates three overarching types of PMS in Japan.'® Among Drug Use-Results Study, there are three
sublypes: General Drug Use-Results Study. Special Drug Use-Results Study. and Comparative Use-Resalts Study.

Figure 1. Classification of PMS

ical Trial:

General Drug Use-Results Study:
Conducted without lmiting patient conditons (non
)

Special Drug Use-Results Study
Targets specifcpatient groups (e 9., edery. chidren,pregrant PostMarketing Database Study:

‘Compares outcomes batween users and non-users of a

Comparative Use-Results Study:
specifc drug

Abroraton PHS = ot maeteg irvosance

Key RWE Regulatory Frameworks and Policies
* Figure 2 summariss he key RWE requslory ameworks an polcie in Japan, the US, an e EU.

Results (cont.)

Table 1. Summary of JPMA Guidance on Feasibility Assessment of Secondary Data Sources for
PMS Studies®

Feasibilityl - estimating the

y This
Foasibilty I

B the database, including

Database Ivestigation isgued n oficial noficatons.
‘Management Tool

“sore,

Database Reliability  oiabjiy of healthcare databases used in RWD-PMS.

Sy Pamkg . e,
frtoiie

e

Data Sources for PMS

+ Following the 2017  the proportion of i ified i rose 10 18.2%,
peaked at 3785 in 010, decinet o etow 20% s 2021 (Table 2)57
+ Among the 91 Post . only to date.

Table 2. Number of Studies from RMPs: 2014-2025

)
15(429)

2388585332352

4(250) 1(63)
22379 305 (47.8) 91(143)

« The most pecified database in the Database Studies was the Medical Data Vision
(MDV) Hospital Database at 41.8%, followed by the Medical Information Database Network (MID-NET) at
23.1% (Figure 3)&7

Figure 3. Databases Specified in Post-Marketing Database Studies (N=91)

MOV Hosphal Database
22%

z =D
(0=2). “Regery
=3MDC Payer Database
= HCEIRWD

22% ‘= Under consigeration
(n=2)

A0 known 58 JMOC ENR Datsse.
Ve e o oo stes g s comine

Emerging New Data Sources

« Table 3 summarises new emerging data sources that include clinical and/or genomic data, as well as the above-

+ In 2024, the JPMA for PMS studies, for study
onduct and reporiing, induding insructons and tools for assessing secondary data sourcesS similar (0 the National
Institute Yinthe

4 015 21

o forong incorporste | Marketng
£ ooy secondary | Database studes’
2 RWDInPUS| Study

using S0Se! | protocas?

F}_}_ﬁ -I:

Thezist |Usig RWE o] FOARWE

s F0M] g serieson- | forthe Useof
Cures Act® | ofmedica RWOand [RWD & RWE to

2 dovices” RWE® | Support ROM.
for g and

Biogcal

Productst

EMA adaptive HMAEMA big Reguistory ot
pattways | datatask ‘scence to 2025 efection
plotpropet  forc Stategy<" paperonuse

2 il report® | estblshed” oA RWDin

Table 3. Key Characteristics of Selected Japanese Secondary Data Sources That Have Been
Used or Can Be Considered for PMS

viously UsedConsidered for PMS. New, Em
= Jmc P
Hospital  MID-NET 2YS" HCEURWD* J.CONNECT  C-CAT
Database R
‘Type of Data Source

Pandisease Pan-disease Pandiseaso Panisease SPCCaISt  SPECAIS! by gicoase pandisease Panisease

cancer cancer
dalabase daiabaso  dalabase  database oo & database  database  database

Data Included
EMR, cancer
Glaims, regitry.
Claims, health _Claims, DPC,  Genomic EMR.DPC. EMR, DPC,
Claims.DPC  EMR,DPC  checkups EMR.DPC  genomic  data =M OPC eimg claims
data radiation
Population Size
50000 Varies by.
527M 8M 23M 143M  patentswin 220000MM  selected  29M¢ 15M
cancer® hospitals
e e WOC ENR Gt oo el o Sk e e, st e’ o et oo crcr oo 83
senocucnons gaste e asier cance, i cance Sy
ac cancer. and o0 o corsoori: 01 1 2.0 ki pabers 3 makon have ERIR, DG, ] ca Gt esa fr e
Rt Workd O WoNET s

G
Mo g Record PAS » post ket vedonce

Conclusions

* PMDA and JPMA racommend secondary ute of RWD for PMS studies a8 an option and provide clear
guidance on how to assess feasibility and validity of secondary data sources, including how to consuit

PMDA PMS studies using secondary RWD are expected to comply with these guidelines to ensure scientific
Data need

studes 1o
generste
Rwe

Prreie

Agunces: PE Sos iomedlof et

JPMA Guidance

« Table 1 summarises the summary of JMPA guidance on feasibilty assessment of secondary sources, including
feasibilty | feasiblty Il,

to be fit for purpose,

+ These developments align with global trends in utilising RWD for regulatory decis
intended for submission to authorities such as the EMA and FDA.

ns, including those

Disciosures
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Poster Title Background Results

« Regulators are intensifying efforts to reduce uncertainty around the long-term effects of gene and cell therapies « Of 200 screened studies, 77 were selected for in-depth analysis (Figure 1), including three that evaluated more
(GCTs). Long-term follow-up (LTFU) of patients treated in clinical trials (CTP), imposed on investigational GCTs is. than one GCT. Most of these studies started in 2020 or later (n=39, 51%), and only two before 2015.
. . . - - - Study 1o evaluate L ' the first one, starting in 2007.
* The backbone of the rapidly evolving normative framework includes Reguiation (EC) No 139412007 the EMA + Yescarta (n=13), Abecma (n=10), and Carvykli (n=8) account for almost 40% of all studies, partly explaining the
andate ong-lerm roliow- uadies or Fatients Ireate I ene an e erapies e oS o ) G o orenn f AT b EUAS oo 1608 i o o s 5 45, o s s o 18 5501
. non-clinical, for \TMPs in clnical trials 24 rare diseases (n=17, 22%).
* GCT-specific guidance and norms interact with other critical compliance obligations, such as Good « A majority of studies evaluated both safety and effectiveness (n=66, 86%), focused on patients treated in cinical
Pharmacovigilance Practices (GVP Modules VI, VII, VIIl, X). the guideline on registry-based studies trials (n=50, 65%), followed patients for 15 years or longer (n=40, 52%), were based on primary data collection

Approved in the European Union (EU): An Analysis of Commonalities and Variations oS P B S ol o i o g B0 o e ) S

products « Al studies that follow trial patients, and most studies following patients treated in both settings (n=2, 67%) use
PDC, and almost haf of studies following only patients treated in commercial sattings leverage secondary data
either exclusively (n=6, 25%) or i hybrid designs (n=5, 21%).

Objectives + Al shorter studies (5-9 years) leverage PDC, but a majority of the longer ones (over 15 years) use existing
« The aim of this study was to describe characteristics and identify commonalities and variations of LTFU registries, either exclusively (n=32, 49%) or in hybrid designs (n=4, 6%)
et b e ooty coumiotomies SIS T | 500 tcton o for bcraiogiol s, e S0%of o it ok sk ar o rar heoses
- - of the first approval, indications, and other key information. * Al studies in rare diseases included pediatric patients, as did the majority of those based on hybrid data (n=4,
poks
o bl ectlve Table 1. List of Gene and Cell Therapies Approved in the European Union As End of 2024 and Mo s"“ o Stiies focising onky on sefety ond wery faw designed for both types of odjoctves (n=5, 12%) wero
the Associated LTFU Studies « 17 of the 18 studies identified risk management plan (RMP):
:"jﬂ"f: Category s, sed i f marketing authorization, the majority of studies.
St Clor®  FUCTT  Gatd ] g;;egzsm.vanowmwmmmng
. . . . . . . e e e e i ) s
, Most studies had safet =11,61%),
e The aim of this study was to describe characteristics and identify commonalities and | T [y A oot stucdis i sfty )
Boquez 208 Hemophia 8 Homstoogy Paer s";ﬂ The vast majority pl for 15 years ger (n=13, 76%).
f LTFU studies for the 16 GCT: d in the EU | 31/03/202 O e | | Copon  TOE ULt [t D
Varlatlons O Stu Ies ort e S approve In t e untl 5' Breyanzi 221 chvonic (BrisilMyers  HMAEMA 1*  LTFUPA1  Safety: 1 Figure 2. Distribution of Length of Follow-up by Study Start Year
s ek e =5
. . . . i O [P - L O .
Table 1 includes a list of therapies, the year of the first approval, indications, and other e | w | | R e ST i :
Jomson)  [EUCTRZ | LTFUPAS Soyears:3 z7
) X o CTOT LU B3 o3 ie
w* es -
key information. O kg o 25 s
— Cloor# [LTFUCTRA (oo | t6oysancs £: 15
Hemgenix | 2022 Hemophiia 8 T | et ke T UrupK2 S9yers 3 : I L L I
o UCTR 1 I | ] 1
T — B ww G e s e me s mn me o e o
Imiygic 2015 Melanoma Cancer !‘M'" HMAEMA:? LTFUCTP.1  Safety: 1
T |
e — et v [pr s « Ao 2020, sgricanty e skl okowsd p padents fr 15 yawsor nger, and 3 e cawgory aiing for 8
Kymish D17 | lageBcetmphoma;ocular | OTI0O0C | noglMAEMA T LTFUPAT  Seely ! | S-Oyess ! ‘minimum 10-year follow up emerged.
e S e
imedy | 220 | Meacvomsiclsodntopty | Raedsesses| 0P wineun e LUkt Bt | toeyesst Figure 3. Relationship between Study Initiation Year and Sample Size
, e ot it [as [ 1oment
Liuma | 27 | SOOI MOS8 | i s | Trmoics | HAAEWA T |LTFUPAS | Sy 1 | S0yems cr L
(e [ 5 o TR
CTGov: 3* LTFUCTP.S  Bot:7 10-14 years: 1 2500 P L -
Roctian 222 Hencgniah a0 | ol MUABWAZ LTFUPA2 ooz
e = o]
P e—— P B -0 T B .
st | 0| soumsrewasions || 091 (SO ‘- .
R P STy i
= .
e || e o o o ol . .
EUCR 2 § -
Aromatc L-anino 204 decarbaryase ses | __PTC aAEIA 16 1 1 0t = : -—
P - e nsc [crumk [sat | ot ol
e e o s . . B
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lyrghome EUCTR ¢
S e s ot wn ws mm ms me ms  me  ms
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T
e :
« The first LTFU-PA study started in 2017. There are fewer of them, compared to LTFU-CTP studies (27 vs 53).
Methods « LTFU-PA stud ples and y over time, but LTFU-CTP

- Data on ongoing and completed LTFU-PA and LTFU-CTP studies with at least 5 years of follow-up was extracted
from three (CTgov). HMA-EMA Catal X ial
Register (EU-CTR)' using search strings in Supplemental Table 2 (see quick response (QR) code). Studies were

excluded if one of the following applied:
Studies withdrawn or terminated

« LTFU studies in
and they could reach up 1o 1,000 patients for LTFU-CTP and 2,800 for LTFU-PA studies.

Studies 1dd-0n therapies, not as the Conclusions
Registration for multtherapy disease registries
The survey aims to . y measures + 2020 seems to be an inflection point, after which some to ) the
length of follow-up. This change is probably driven by the introduction of FDA's “Long-Term Follow-Up
. . d After Administration of Human Gene Therapy Products” While we could not distinguish studies
Objectives: safety, effectiveness, or both st Erauiilzsln L BMA DM shakzors are Nl aliacod st ance or Bt e aesrall
Data sources: primary data collection (PDC), secondary data use (SDU), or hybrid ot "“M"’ robust clinical registres exist, data is used and et
Presence of a comparator group with hypothesis testing: Yes or No e e o A O I DOl

Target sample size

Length o follow-up, categorized as 5-9 years, 10-14 years, and 15+ years BT e o L oty Il S porec

long-term registries, could support consistent and sustainable research programs as part of an
(commercial setting), 1101V), or both integrated LTFU evidence generation strategy, that includes patients treated with GCTs in both clinical
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Review of Ongoing PASS Submitted to the HMA-EMA
Catalogue of RWD Studies Evaluating Cancer

as an Outcome

Melissa Moore-Clingenpeel, Nicole Foster," Leslie R Harrold, Heather J. Litman’
Thermo Fisher Scientific, Waltham, MA, USA

Background
* It is challenging to evaluate cancer as a safety outcome due to the long latency period for development and
detection.
. Rea\rwurid data (RWD) are increasingly being leveraged to explore potential carcinogenic effects of
medications used for the treatment of non-cancerous conditions.
These data reflect real-world patterns of drug use and employ large, representative samples of patients
receiving treatment as part of routine care over a prolonged follow-up period.
* In 2014, the FDA and National Cancer \nsmme 1NCI) identified the following key themes for consideration to
help address the inherent challenges
Identifying cancer outcomes within ex\sung data sources using computer algorithms
Evaluating all cancers in aggregate versus investigating specific cancers
Defining risk window and latency
Estimating risk
Identifying a comparison cohort
Evaluating rare exposures and rare cancers
+ Ten years later, it is unclear how widespread and carefuly these themes have been adopted in research
studying cancer as an adverse event.

Objectives
the ke

y of p
safety s S) evaluating cancer as an outcome that have been submitted to the
fieads oi Medicines Agencies (HMA)-European Medicines Agency (EMA) Catalogue of RWD.
Studie

Methods

HMA-EMA Catalogue of RWD Studies—Formerly PAS Register?
« The search criteria shown in Figure 1 were employed 1o identify candidate studies.
. Twn mdependem reviewers collected data from each study on: year the study started, whether it was a
ulatory requirement, exposure definition, follow-up duration, outcome definition, analytic
approsch, and othor study charscterstics
+ Only studies with submitted protocols were retained for analysis.

Figure 1. Overview of search criteria and studies included
Study Period
Sept Oct :‘:’@ 70 A 49
.mo .zou Ol o sues wn [oally Siisins

}* malignancyicancer as M submitted protocol

Status: Planned, ongoing, finalized

Study type: Non-interventional

Search
criteria i Population age: Adol

cents, adults age 18+

Scope of study: Safety study

ith condition (excluding cancer)

Results

General Study Characteristics
« Of the 70 studies in the database with cancer as a study outcome a non-cancer population, 70% had
protocols submitted and were evaluated on key study design elements (Figure 1).
* Moststules waro Wkt an ek population and wers belng condixcid to saiy @ reguieory requkament
re 2).

(Figur

« The start of data collection was prior to 2014 for 22% of studies, was between 2015 and 2019 for 43% of
studies, and was during 2020 or later for 35% of studies,

« The most common population of interest was patients with musculoskeletal conditions (32.7% of studies),
followed by patients with endocrine/metabolic conditions (16.3% of studies) (Figure 3).

Figure 2. Charactel cluded studies

Included Rogulatory
adolesconts roquirement ﬁ
o, o, =
22.5% 79.6% y
1 stuos included 39 studies conducied to saisfy a Year of start of daa collecton for
‘adolescents ogulatoy requirement included studies

Figure 3. Populations of interest for included studies

Musculoskeletal
Endocrine/Metabolic
Neurologic
Dermatologic
Gastointestinal
Other
Cardiovascuar

Pulmonary.

Percentage of studies.
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Results (cont.)

Study Design Elements

* Most studies (61.2%) followed patients for at least 5 years after nitiation of a study-eligible therapy. Notably,
however, more than 18% of studies did not mention in the PASS protocol how long patients would be followed
(Figure 4).

+ More than one-hird of studies (38.8%) only planned to evaluate cancer in the aggregate versus studying
specific lypes of cancers (e.g., lymphoma, lung cancer, breast cancer, etc.) (Figure 4).

+ No studies were designed to specifically detect rare cancers.

+16.3% of st included prevalent use of the study treatment(s) (previously started and ongoing) at the
study index e Figure &)

Figure 4. Follow-up duration, outcome definition, and handling of prevalent use
W

o 32.7%
20 26.5%
L P 1gay  204% Composite Prevalont
i . . 38.8% 16.3%
:

Follow-up duration,

« More than half of the studies (59.2%) included an analysis with a latency period to account for delayed
development and detection of cancer, typically 6 or 12 months. Most commonly, these were included as
sensitivity analyses (Figure 5).

+ When considering the analytic approach to evaluate cancer risk between study cohorts, 20.4% of the studies.
did not adjust for confounding or selection bias. Conversely, more than half of the studies employed
propensity score (PS) matching or inverse probabilty of treatment weighting (IPTW) to balance cohorts at
baseline, with extra adjustment in subsequent multivariable models (Fi

Except for studies reporting only crude incidence rates (IRs), nearly all studies used Cox regression; the
remainder used Poisson regression.

Figure 5. Consideration of cancer latency and primary analytic approach

Multvariable model on PS matched/IPTW sample
Latency
Period Mtivariable model (10 PS/IPTW)

considered
59.2% Crude IRs only
o 2 40 &0

29 studios considered a Percontage of studies.

« Once-exposed always-at-risk exposure definitions (OEAR) were most common, accounting for 73% of al
primary approaches (Figure 6, Table 1); subtypes included intention to treat (ITT), overlapping, and OEAR-
drug of interest (OEAR-DOI).

Figure 6. Schematics for OEAR exposure definitions

s Observed
‘Comparator ntiation DO ination
o
How time and
accumulate
— SRR " according to
each exposure
defintion
OEAR-0OI
Asbrevatons: T i rugofnevest

Table 1. Exposure definitions employed in included studies

Exposure D

Not noted
OEAR, unspecified type.
g
Overiapping
OEAR-DOI
On treatment or per protocol
Duration/dose
Other exposure
Aorovatons: (T

Limitations

+ This systematic review only included studies submitted to the HMA-EMA Catalogue of RWD Slud\es with a
study protocol attached; it may not be representative of all studies evaluating cancer as an outcom

+ Some studies were designed prior to 2014 when the FDA/NCI recommendations were d\scussed, however,
no notable differences in key design elements were seen in studies started before vs. after 2014,

Conclusions
« There is considerable heterogeneity in approaches to evaluating cancer as an outcome in
P .
. of the FDA/NCI remains limited.
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Vaccine-related Studies Listed in the Heads of Medicines Ll

Agencies-European Medicines Agency (HMA-EMA) Catalogue
of Real-world Data Studies: What Can We Learn from Study

Characteristics?

SCIENTIFIC

Sarah Rosen', Maria-Angeles Natividad-Sancho', Sara Angleman?, Ariel Berger?, Alice Rouleau’
"Thermo Fisher Scientific, Lyon, France; 2Thermo Fisher Scientific Stockholm, Sweden;; SThermo Fisher Scientific, Waltham, MA, USA

Background

« The number of diseases that can potentially be prevented—or whose impacts could be mitigated—due to
vaccination have increased over the past years."

+ The number of launched tinues tc
provide options for coverage against existing diseases and their variants.

+ While information on their efficacy/effectiveness and safety has always been of inerest to decision-makers,
the importance of assessing these attributes and the urgency of doing so in an expedited manner that
nonetheless produces valid information have increased since the onset of the COVID-19 pandemic.

+ Studies based on real-world data (RWD) are of particular importance and are highly relevant, as they
illustrate the expected impact of vaccination in routine clinical practice (vs. the highly regulated environments
of linical trials) and represent the only way by which true effectiveness and safety of vaccines can be

ssed at a population level and for the target population when compared with the limited sample size and
generalizability of randomized controlied trials.

“new” diseases as well as to

Objectives

* To provide an overview of key design characteristics of vaccine-related studies recorded in

the Heads of Medicines Agencies-European Medicines Agency (HMA-EMA) Catalogue of
RWD studies.

Methods

+ We conducted a search of all vaccine-related studies contained within the HMA-EMA Catalogue of RWD
studies published from the beginning of database caplure (2007) until 08 January 2025 and exported all such
entries to identify and characterize their main design characteristics

The search term word used for the search was “vaccine.”

Each identified study was then categorized by vaccine type (using manual review as appropriate in
instances where study entries if the information was missing in the “product field") to categorize studies into
different vaccine types.

Studies were stratified based on date of start of the study, as follows:

A

Pre-pandemic Pandemic Post-pandemic
(prior 10 2020) (2020-2021) (after 2021)

Manual review of study description or other variables was performed as relevant when inconsistencies or
missing data was identified. For example, when fltering only on *safety” in the field related to study scope,
the number of studies seemed low; we therefore investigated the ciassification options, and when adding all
studies classified as risk minimization measure studies that have a safety objective, the number of studies.
with a safety outcome increased. Furthermore, when studies aimed to assess the occurrence of a particular
safety event, these were also included in the overall total.

Results

Median duration and target sample size of vaccine studies according to start date

Figure 1. Median duration and target sample size of vaccine studies according to start date

Pre-pandemic Pandemic Post-pandemic
N=51(31.1%) N=49 (20.9%) N=64 (39%)
Median duration = Median duration = Median duration =
19 months 22 months. 22 months.
Median target Median target Median target
sample size = 11,530 sample size = 57,000 ‘sample size = 42,755

* Most (57.3%, or 94 of the 164 identified studies) studies were conducted as a requirement by a regulatory
body, and 63 (38.4%) were EU Risk Management Plan (RMP) category 3 (required); 105 (64.0%) studies had
private funding.

Types of vaccines studied and scope of studies

Figure 2. Type of vaccines studied according to start date

covipte

Influenza

eV

Meningits

Other

Abbreviations: HPV = human papilomavirus; RSV = respiratory syncytal vinus

+ The catalogue also reported studies evaluating vaccines for pertussis (seven studies), malaria (six studies),
herpes zoster (six studies), and rotavirus (four studies). Of note, nine studies did not specifically evaluate a
particular vaccine but rather assessed feasibility of assessing background incidence or evaluation of data
‘sources for the identification of global vaccine safety signals for example.

« The primary uses of real-world studies were to assess vaccine effectiveness (115 studies, 70.1%) and safety
(58 studies, 35.4% studies).

+ The most common study designs were cohort studies (114, 69.5% studies) followed by case-control studies
(18 studies, 11.0%). There was a trend toward increasing used of secondary data over time (43.2%
secondary data only studies in 20072019 vs. 73.7% in 2020-2024)

B Prosonted o a1 intomatonal Soc 122-26 August

025 | Washington, DC, USA

Results (cont.)

Poster Number

Figure 3. Study design among 164 ine-related studies
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Limitations

+ As noted previously, several data elements (e.g., study drug, medicinal condition to be studies) were missing
or information were sparse, hindering our ability to search and characterize identified studies—the review of
multiple fields of data within ‘more accur: study istics and

the limit of evaluating ly one ciiterion.

+ Furthermore, we also identified inconsistencies in the data reported per study. To improve the quality of the
catalogue, a review of the data prior to publication in the catalogue could add value and avoid errors in
reporting

Conclusions
« The post-marketing vaccine-related studies included in the HMA-EMA Catalogue employ various
study designs and data collection approaches, with an increased focus on the value of RWD to
address and safety.
+ From the results, we can see that:
The use of has pandemic.

‘The willingness and appreciation of the ability of secondary data to address these key questions
has grown over time, as has the number of designs employed.

‘The TND design is not explicitly mentioned in the list of designs—this may be classified under the
case-control design or under other (the “other” category was highly used during reporting).
There is a call to action for better capture of study

research on this topic.
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Methodological Considerations about Policy SCIENTIFIC

Impact on Studies of Pregnancy Registries and

Maternal/Infant Outcomes

Kathleen (Shannon) Torman', Yao Yao',Ronna L Chan',Syd Phillips'
Thermo Fisher, Waltham, MA, USA

Background

+ The Dobbs ruling, a US Supreme Court decision that the Constitution does not
protect the right to induced abortion, may introduce bias to the analysis and
interpretation of pregnancy registry data.

For example, the ruling may increase the proportion of subjects who are lost to
follow-up and adversely affect registry and data

B-206

Results (cont.)

Table 2. Types of Bias Identified (Objective 1)

Associated Articles
(See References)

Type of Bias

« Statistical analyses of US pregnancy registry data in the post-Dobbs era should
identify and adjust for sources of bias resulting from this decision.

« Pregnancy registry studies are designed to measure the effects of exposure to a
study drug or vaccine on maternal and/or fetal pregnancy outcomes, including
elective inati abortions, and i i

«These data points are usually obtained from provider data, self-reported from
patients, or a combination of the two. The integrity of the analysis ultimately
depends on the accuracy and completeness of the source data.

« Following the Dobbs decision, several states passed legislation to restrict their
residents from accessing abortion services.

For example, in Texas, abortion is banned (with narrow exceptions) to preserve
the life or a “major bodily function” of the mother, private citizens can sue
abortion providers for services provided after six weeks of pregnancy,’ and
doctors can be punished with up to “99 years in prison, fines and the loss of their
medical license” for terminating a pregnancy.?

The New York Times reported that 19 states passed legislation to ban abortion.
Of those, 12 implemented a near total ban, and the remaining seven
implemented policies with gestational limits ranging from 6 to 18 weeks of
pregnancy.

« Therefore, it is important for investi studying fetal to consider
whether state-specific abortion policies may introduce one or more type(s) of bias
to pregnancy registry data.

Objectives
Objective 1

Objective 2

Identify potential types of bias
resulting from the Dobbs decision in
the collection and/or analysis of
pregnancy data in the US (Table 1
and Table 2).

Determine which methods have

been used to adjust for those
sources of bias and assess their
appropriateness (Table 3).

Methods

*We performed a targeted literature review (TLR) in PubMed using the following
terms related to the Dobbs decision: induced abortion, bias, methods, and
pregnancy registries.

Results

« The initial TLR identified 192 potential articles (Figure 1). Filtering the search to
articles published after the Dobbs decision reduced the number of articles to 37
(Figure 1). The results were further narrowed down to select articles that focused
on identifying and/or adjusting for sources of bias in US pregnancy data.

« After the results were refined, four articles were confirmed to be truly relevant.>6
These articles identified several potential sources of bias, including loss to follow-
up, selection bias, reporting bias, and of abortion
and/or outcomes.

«Only one of the four articles conducted a statistical analysis to assess the impact
of bias on reporting treatment effect. A covariate associated with the bias (loss to
follow-up) and the outcome (treatment failure) was identified and then was used to
conduct multiple imputations for missed treatment outcomes. This simulation-
based method evaluated how the exclusion of those with unknown outcomes may
have biased the estimated treatment effects.

Table 1. Targeted Literature Search for Objective 1

Number of Articles
Identified

Step Actions Taken

Searched Pubmed using the MESH terms "induced
abortion"[All Fields] AND ("bias"[MeSH Terms] OR
1 “bias"[Al Fields]) AND ("method s"[All Fields] OR 192
"methods'MeSH Terms] OR "methods"[All Fields] OR
“method"[All Fields] OR "methods"[MeSH Subheading])

2 Filtered the above results to articles within the past 5 years 37
Narrowed the results to select articles that focused on
3 identifying and/or adjusting for sources of bias in US 4
pregnancy data
B Prosented atthe 41+ Intemational Soc Meeting | 22-26 August 20

| Washington, DC, USA

Ci i 3
Selection Bias 3,5
Misclassification

Protocol deviations

Missing data

Measurement of Outcomes Bias
Reporting Bias

Randomization Bias

=
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o

Loss to Follow-up

Figure 1. Li Search for Objective 1

192

Aticles identified after applying search terms

37
Articles identified after filtering to publications within the
last 5 years

v

Articles identified after selecting those that focused on identifying
and/or adjusting for sources of bias in US pregnancy data

Table 3. Targeted Literature Search for Objective 2

Number of Articles
Ident

Search Actions Taken

Narrowed results from steps 1-3 identified in Table 1 and
further restricted to articles that conducted a statistical 1
analysis to

Conclusion

+The Dobbs ruling can introduce potential bias to pregnancy registry
studies. Appropriate statistical methods should be considered to adjust for
those biases in the analysis to correctly interpret the study outcomes.
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An Alternative to Non-responder Imputation for Study ThermoFisher

Participants with Missing Outcomes in Single-arm Drug-

effectiveness Studies: A Case Study in the PPD™ BED

CorEvitas™ Psoriasis Registry

Michael Singleton, Oksana Pugach, Wanyi Chen, Robert R McLean, Nicole Middaugh, Heather J Litman, and Leslie R Harrold

Thermo Fisher Scientific, Waltham, MA, USA

Background
« Single-arm drug-effectiveness studies commonly assess patient responses to a drug of interest within a
specific follow-up period. For example, the PPD™ CorEvitas™ Psoriasis (PsO) Registry collects patient and
provider information during visits at 6-month intervals.
« A proportion of study-eligible patients will lack a qualifying follow-up visit. Excluding these patients from
i selection bias. i

of study findings.2
inici tel that the most for missing a 6-month follow-up visit is
treatment success.
N imputation (NR) approach for binary that imputes

all patients with missing outcomes; however, it is not always a ciinically sound assumption.
+ Hedeker and colleagues proposed an alterative to NRI for missing smoking status at follow-up in smoking-
cessation research, dapted for tudies.®

« To demonstrate an alternative to NRI for binary outcomes in a single-arm study that allows
evaluation of more clinically informed assumptions about true response rates for patients
with missing outcomes.

Methods

Source population

« The CorEvitas PsO Registry is a prospective, multicenter, non-interventional registry, launched in April 2015,
for patients with PSO who are under the care of a dermatologist.

« The Registry collects data from both clinicians and patients at the time of routine outpatient clinical
dermatological encounters.

« Registry inclusion criteria include age > 18 years, written informed consent for participation, and start or
switch to an eligible systemic PsO treatment at or within the previous 12 months of the date of enroliment.

Study population
« Eligible patients for the current study were those diagnosed with plaque PsO who initated a biologic therapy
r PSO between April 15, 2015, and March 31, 2017, and were followed for a 6-month visit (5- to 9-month
window) or were lacking a 6-month follow-up visit (Figure 1).

Figure 1. Patient selection flow diagram

T
& 20,749 Patients enrolled in the CorEvitas PsO Registry
fo 47 Initiated a biologic therapy for PsO at a registry visit
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Figure 2. Outcome measures
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Statistical analysis

+ For patients without an outcome (Figure 2), the number of responders was singly imputed assuming (based
on expert knowledge) that the most common reason for missing this visit is that the patient was responding
wellto therapy and chose ot to return.

+ This assumption was represented by odds ratios (ORs) of 1.5, representing a moderate increase in 0dds of
responding o therapy, and 3.0, representing a large increase, relative to those with a 6-month follow-up visit

+ For patients who discontinued the index biologic before (or without) the 6-month follow-up visit, 6-month
outcomes were carried forward from their most recent visit on or before the discontinuation date.

+ Proportions of responders, and 95% Cls, were calculated first using complete cases only, then for all patients
using imputation under each assumed OR. For N=66 subjects without a 6-month follow-up visit, who did not
discontinue during the 9-month study period, the number who would achieve the outcome under the assumed
OR was calculated.

+ For comparison, results were also calculated under NRI.

Results

+ The study population was a mean age of 50.1 years. Approximately half of the patients were women, and
83% were White. Differences between patients with and without a 6-month follow-up visit were observed in
disease characteristics such as mean PASI, mean body surface area (BSA), mean Investigator Giobal
Assessment (IGA), and mean Dermatology Life Quality Index (DLQI) (Table 1)

« The imputation methods resulted in a nearly 20% increase in sample size compared to the omission of
patients without follow-up.

Results cont.

Table 1. Baseline characteristics of systemic biologic initiators

Initiators With 6-  Initiators Without
month Follow-up  6-month Follow-
up Visit

All
Characteristics Initiators

Sociodemographic characteristics

Age (years), mean (SD) 501(142)  502(143) 496(140) 004
Fomale, n (%) 206(506%) 158 (49.8%) 48(533%) 0070
Race, n (%) 0.147
White 338 (83.0%) 264 (83.3%) 74 (82.2%)
Black/African American 18 (4.4%) 13(4.1%) 5(5.6%)
Asian 30(7.4%) 22(69%) 8(89%)
Other 21 (52%) 18 (5.7%) 333%)
Disease characteristics
Psoriatic arthits, n (%) 185(468%) 144 (47.1%) 161%) 0020
Duraton of psoriasis disease (years), mean (SD)  162(134)  162(135) 164(129) 0016
PASI, mean (SD) 9.0(7.9) 86(7.5) 104(9.1) 0216
BSA, mean (SD) 15.3(16.5) 14.9(16.0) 16.8(18.2) 0.114
IGA, mean (SD) 29(09) 29(0.9) 3.0(0.8) 0.152
DLQI, mean (SD) 19(1.1) 18(12) 20(1.1) 0.175

Natve, Mutraca, Other.

+ Observed patient responses varied across outcomes (Figure 3, Table 2A & 2B). Observed and imputed
responses are shown in Figure 3.

Figure 3. Percentage of patients who achieved each outcome at 6-month follow-up under
different methods for handling missing data
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Table 2A. Observed proportions achieving PASI response at 6-month follow-up

Outcome Measure (n = 334) n (%) 95% CI
PASITS 139 (41.6%) 10.36,047)
PASIZ 90 26.9%) 022,032]
PASI100 59(17.7%) 0.14,022)

Table 2B. Observed proportions of clinical outcome measures at baseline and
6-month follow-up

Outcome Measure Baseline 6-month Follow-up
PASIS2 45 (13.2%) [0.10,0.17) 168 (49.3%) [0.44, 0.55)
NPF treatment target 22 (6.5%) [0.04,0.10) 129 (37.8%) 10.33, 0.43)
NPF acceptable response 57 (16.7%) [0.13,0.21] 199 (58.4%) [0.53, 0.63)
1GA0 12(35%) 0.02,008) 66.(19.4%) 016, 024)
oLaio 47(138%) 0.11,0418) 144 (422%) 1037,048)

Saaes

Limitations

+ A key limitation of this approach is the use of single imputation to estimate the total number of subjects who
would achieve the outcome under the assumed OR. With single imputation, it is unclear how to properly
estimate a Cl around the point estimate.

Conclusions

« The findings illustrate how investigators can incorporate subject matter expertise and
ical i into the ification of ions about the responses of patients

i

‘with missing data on binary outcomes.
- Future work will extend the method to incorporate multiple imputations and different
outcome types.
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Poster Title Background

Objectives
« Prospective observational cohort studies on pregnant women in China have evolved To describe the landscape and key study design characteristics of
significantly in recent years, reflecting a growing of the ir of i i

Landscape and Study Design Characteristics of Prospective Observational iy 1 PO T T s Tty e

B-266

«The evaluation of drug and medicinal products in pregnant women lacks guidelines Methods
from the Center of Drug Evaluation of the National Medical Products Administration, N N
. - . contrasting with the pregnancy registry study guidelines/requirements established by +We conducted a targeted search for prospective observational cohort studies of
ohort Studies on regnant omen in ina corlrasing Wil the preanancy regity study guideinesirea regnant women in Ghin in ciicalias gow ond n e Ghinese Gl Tril Rogisty

(ChiCTR www.chictr.org.cn) as of 22 January 2025. Key study design characteristics
were extracted through a manual review.

Results
- Of the 150 studies identified, there were 51 (34.0%) disease-specific, 32 (21.3%) + The indications vary across the 51 disease-specific studies, including pre-eclampsia,
- H biomarker studies, 26 (17.3%) general pregnant women cohorts, 23 (15.3%) drug- COVID-19, cardiovascular diseases, chronic hepatitis B, rheumatoid arthritis, Fabry
jec Ive specific, and 18 other types, including diagnostic, genetics, vaccine, and device- disease, and gestational diabetes mellitus (Figure 1).

specific studies (Figure 1).

Figure 1. Type of Pregnancy Cohorts (n [%])
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Disease
51(34%)

|Gestational contions:
diabetes melius, pre-
eclampsia

Biomarker
32(21%)

« The number of studies has increased since 2012, with 59.3% initiating between 2019
and 2024 (Figure 2).

«More than half (16/23, 69.6%) of the drug-specific studies were comparative. Thirteen
(13123, 56.5%) studies evaluated safety and of antiviral to

69.6%
 (16123) had a comparative
design
Drug exposure 5
z% (1&) (13/23) studied hepatitis B
antiviral treatments

General
26 (17%)

+ The sample size varied across all types of studies with a median (Q1, Q3) of 900 (200,
3,766), whereas the median size of general pregnant women cohorts was higher, at
2,900 (1,620, 19,000) (Figure 3).

prevent hepatitis B virus transmissions (Figure 1).

Figure 2. Study Start Year
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Figure 3. Cohort Sample Size Distribution in Log Scale
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+The most common primary outcomes were matemal, fetal, and infant outcomes,
including abortion, stillbirth, live birth, preterm birth, low birth weight, and birth defects.

« Almost all the studies were sponsored by government funding or self-funded by the
affliation of the principal investigator. Only six (4.0%) studies were funded by industry,
including two disease cohorts (Fabry disease and Gaucher disease), two biomarker
cohorts to predict pre-eclampsia and preterm birth, one hepatitis B virus treatment
cohort, and one non-invasive device cohort for uterine fibroid treatment

Conclusions

*The of prospecti i cohort studies in
China has expanded significantly recently. However, industry involvement
remains minimal, highlighting a need for clearer regulatory guidelines and
increased industry engagement to enhance maternal and child health
research specifically on medicinal products.
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Gabriela S. Fernandez,! Saudamini Oke,2 Matthew Quaife23
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Background

+ Discrete choice experil (DCEs) are survey-based, quanti elicitation tools used
to measure trade-offs that people are willing to make between treatment or healthcare intervention
attributes.

+ Many DCEs need to represent probabilities to respondents; however, there are many potential ways
to visually represent a probabilistic attribute (Figure 1). There is not consensus on how many

ilistic attributes can be consi i by partici

+ Risk communication research shows that individuals' understanding of risk can be highly variable.”
FDA ions highlight the i of ensuring that DCE attributes and levels are
communicated such that they are understood consistently and effectively, such as avoiding
fractions, decimals, different denominators, and relative scales, and encouraging the use of multiple
presentation formats simultaneously.®

« Previous literature reviews have explored risk attribute presentation in DCEs® and risk
communication among patients with limited health literacy,  finding that absolute attribute framing
and use of visual aids in addition to verbal description improve comprehension.

Figure 1. i for ing the Same P ility

w4 A o5,

i

i
"t
Lt

48 otores 28%) 040100@EN)  2804ci100@SN)  2Souci100@SN) 200 10028%)

==
=

°
P
° i " '
m m

Objectives

« This study aimed to synthesize current practice in presenting probabilities in DCEs, and
report the nature of attributes, framing, and visual presentation.

Methods

+ Healthcare-related studies using DCEs were identified using databases including Medline, Embase,
Web of Science, EconLit, and PsychINFO.

« Search results underwent title and abstract screening. Ten percent of abstracts and all full-text
articles were doubls d by two i

+ Articles included in the review were stated preference studies published between October 2022 and
August 2024, where DCEs asked participants to make a choice between two or more alternatives
which included at least one probabilistic attribute.

« Data from included studies were extracted using a pre-specified framework.

Results

+ Data from 98 studies were extracted (Figure 2).

Figure 2. PRISMA Flow Chart

References excluded:
OCE study: n=122
Not healthcarerelated: n=45
Abstract ony/Fubtext unavaiabie:
upicate: n=

No numericalprobabilstic atributes: n=39
Other: n=13

Total: n= 262

Fulltoxt articlos oxcluded:

Non-quaniitative article: n=1
Total: n=5
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Results (cont.)

Table 1. Article Characteristics

Characteristic N % aracteristic N %
Year of Publication Therapeutic Area
2022 8 8% Gz T % 20%
2023, 5 0% Endocrinology 1 1%
2024 31 32%
Participant Type Demmalology 7 e
General Population 12 12% Cardiology 6 6%
Patients 81 83%  Orthopedics 6 6%
Physicians 13 13% Gastroenterology 5 5%
Caregivers 4 4% Neurology. 5 5%
‘Type of Healthcare Provision Respiatory 5 -
Treatment 79 81%
Disease Screening 4 4% Rheumtciogy. 4 4%
e 7o 109  Described Pre-testing/Piloting
Disease Monitoring 3 3% Reported 81 83%
Medical Technology 2 2% Not reported 17 7%

+ More DCEs included probabilistic risk atiributes (85%) than probabilistic benefit attributes (64%)
(Table 2).

+ Risks were most frequently presented as proportions alongside percentages (37%), and benefits
most frequently as percentages only (30%) (Table 2)

+ Al risk attributes used absolute framing, whereas 16% of benefit attributes used relative framing
(Table 2).

+ Graphics were used more often to present risks than benefits (59% vs. 46%); within these, arrays of
person-like figures were used in 72% of risks and 71% of benefits (Table 2).

+ Exclusively male figures were used for 80% of benefits and 87% of risks. Blue (31%) and red (27%)
colors were most used for risks, and blue (38%) and green (28%) colors were most used for
benefits (Table 2).

Table 2. Summary of Presentation Across Risks and Benefits

Benefits® Risks* Benefits® Risks*
Characteristic Characteristic

N % N % N % N %
Attribute Framing Graphics Color*
Absolute Framing 52 83% 83 100% pye Hoo3s% 15 3%
:lelanwe Framing ;: 16% ‘05 0% Red 5 17% 13 27%

. Black

Use of Graphic i
Yes 20 46% 49 so%  O°n 8 28%| 2 4%
No 28 44% 28 %  Yelow 0 0% 6 12%
Unknown 6 10% 6 7% Pink 2 7% 1 2%
NA 35 - 15 - Orange 3 10% 5 10%
Graphic Type* Purple 2 7% 5 10%

Icon Array. 2% 42 8% ya
14% 6 12%

21 @ -
4
Circular Gauge 4 % 2 4%
2
69

IS
&

fcon Numerical Presentation®

Proportion with percentage 16 25% 31  37%

Bar Graph % 2 4%

NA 49 - Proportion 8 13% 17 20%
Icon Array Shape (if used)* Percentage 19 30% 10 12%
Human (male) 12 57% 27 64% Proportion with percentage

Human (ambiguous) 3 14% 3 7%  anddescription 4 6% 9 1%
Dots 3 14% 6 14% Proporionwithdescripton 3 5% 8 10%
Squares 2 10% 3 7%  Percentagewithdescripion 15 24% 8  10%
NA M- % - NA ¥ - 15 -
Conclusions

« Current practices of presenting probabilistic attributes were generally consistent in
following good practice in pre-testing and using some visual representation.
- The average number of probabilistic attributes was around 2-3 regardless of the total
number of attributes; this may be the optimal amount of probabilistic information for
icipants to consider si

« DCEs spanned a range of therapeutic areas, most commonly oncology (30%).
(11%), and dermatology (7%) (Table 1).

+ Most studies included patients (83%), focused on assessing treatment preferences (81%), and
reported some pre-testing (83%) (Table 1).

+ The majority of DCES included 5-7 attributes (70%) and 1-3 probabilistic atributes (77%) (Figure

3). Regardless of the total number of attributes, the average number of probabilistic attributes was
around 2-3.

Figure 3. Number of Probabilistic Attributes by Total Number of Attributes
3 2 22 =
= 23 21 = &
2
1 1.0
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Total Number of Atributes.

Mean Number of
Probabilstic Aftributes.
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- The variety of graphics used to display probabilistic risks and benefits, specifically
gender/shape, and color, indicate that work to understand how participants interpret
different presentations may assist critical DCE design decisions.
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Studies in Migraine Treatments
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Background

+ Migraines can be managed with acute, preventive, or combined treatments, yet care is often suboptimal due

to undertreatment, variable clinical outcomes, and heterogeneity in the ciinical course of migraine.

« Treatments differ in efficacy, tolerabilty, and administration, making individualized treatment plans that
‘account for patient preferences essential.

« Incorporating patient preferences through shared decision-making can inform optimal treatment choices,
enhance satisfaction, improve adherence, and guide the development of patient-centered treatments.

« A growing number of preference studies in migraine have sought to capture these insights, but vary in
design, atribute selection, and analytical approach, limiting comparability and application. Despite this, no
systematic synthesis exists.

« This systematic review fills that gap by consolidating evidence on patient preferences, identifying the
treatment attributes most valued by relevant stakeholders, and highlighting evidence gaps, thereby providing
a stronger foundation for patient-centered treatment strategies in migraine.

Objectives

* To identify, synthesize, and critically appraise stated-preference studies in migraine, with a focus
on study design, treatment attributes and levels, analytical approaches, and the assessment of
preference heterogeneity.

Methods

« Embase, MEDLINE, and the Cochrane Library were searched for relevant stated-preference studies on
migraine treatments. Studies were eligible for review if they were original research articles employing stated-
preference methods, including discrete choice experiment (DCE), best-worst scaling, thresholding, time
trade-off (TTO), conjoint analysis, and contingent valuation method (CVM), to elicit preferences for
treatments in migraine.

« Two researchers independently screened studies, and disagreements regarding the inclusion or exclusion of
studies were resolved through discussion between the two researchers; any remaining discrepancies were
adjudicated by a third researcher.

« Extracted information included study characteristics, methods for attribute and instrument development,
choice task design, attribute framing, and analytical approaches.

+ Narrative synthesis and descriptive statistics were used to summarize findings

Results

« Two-hundred and seventy-one studies were identified from the literature search and screened. Eighteen
studies were deemed eligible and included in the review (Figure 1).

Figure 1. ing Items for ic Reviews and Meta-analyses Diagram

Results (cont.)

Figure 3. Number of Attributes by Category across Included Studies
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Benefit attributes

+ Benefit attributes were the most frequently assessed, with 17 studies including at least one benefit concept
and only one study omitting them entirely (Figure 3).

« The most commonly reported benefit concept was speed of onset (n=9), followed by durability of
effectiveness (n=8), reduction in severity (n=8), in functional abilities (n=7),
reduction in migraine/symptom frequency (n=7), consistency of effectiveness (n=3), and reduced need for
rescue medication (n=1).Altributes were framed differently within the same concepts. For example,

Reduction in migraine or symptom severity was conceptualized as the presence or absence of specific
symptoms, 13 “milder/unchanged,"4 percentage reduction from the baseline3 or from the maximum, 10 or
percentage reduction of the overall migraine-specific symptoms.6

Durability of effectiveness was expressed as how quickly treatment wears off," how likely™ or how
quickly'* the headache returs, or how long symptom relief lasts.

« Variation at the attribute level contributed to different framing approaches. For example, speed of onset
levels were described as a percentage chance (e.g., 0%-22% chance of onset on the first day),'" as time
intervals in minutes and hours,* or as days, weeks, or months. 7912

Risk attributes

« Risk attributes were evaluated in 11 studies (Figure 3).

« The most commonly included adverse event (AE) was |nAec1|on site reactions (n=5).

« Other risks included effects, such as (n=4),12410 nausea (n=3),'*"° and

stomach  pain/discomfort (n‘2)55 and cognitive efcts (n=3)25# such as difficulty with memory and
concentration.258

« Four studies specified probabilies for distinct adverse events; others described risk in terms of reversibility
(transient vs. permanent; n=1) or severity (n=1).
Administration and other attributes

« Mode andlor frequency of administration were the most common administration concepts, included in 10
studies (Figure 3). Modes of administration included oral pils (n=5), intravenous infusion (n=3),47%
intramuscular injection (n=1),? subcutaneous injection (n=6),"2*5912 or unspecified biologics (n=1)#

+ Other attributes included in the studies were cost (n=6), specifically out-of-pocket cost (Figure 3)
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* Ten studies employed multimethod approaches to develop preference eliitation instruments (Figure 2),

including literature review combined with multiple steering committee or expert consultations (n=3),
lterature review combined with qualitative patent inerviews or focus groups (n=3). and lerature review
combined with patient interviews and multiple expert and/or payer consultations (n=4).”

« Three studies employed a single method (Figure 2): Literature review only (n=2)'"'2 or clinical expert
consultation only (n=1).>

Figure 2. Methods Used for Attribute and Instrument Development

1 1 1
Single-method approach Multi-method approach
No method reported
M Literature review M Literature roviow + patient nterviews
W Expert consultations. "
Disclosures

NR_HC, and JS aro omioyoos of PPD™ Edara™ Pasert Contred Rosearch, Tharmo Fishor Scent, a consutancy that prodes scont consuting senicas 1o

B e domya ool 129Septomber1 Osober 2025 Enchede Nthornds

« Fourteen studies examined observable preference heterogeneity by sociodemographic and dclinical
characteristics, of wt 11 identified characteristics associated with preference differences (Figure 4),
including gender/sex (n=4)5791% age (n=4),4792 treatment experience (n=3),4%> monthly migraine days

n=2),51° migraine burden (n=2),213 educational attainment (n=1),” fear of needles (n=1),"? country/region

(n=1),# acute treatment use days per month (n=1),® physician confirmation of diagnosis (n=1),2 headache

duration (n=1), comorbidities (n=1),7 prescription price (n=1),* and use of coping mechanisms (n=1).'

Figure 4. Cli for
G E—— "
Monthly migraine days/attacks 2
—— "
coononcs —— o
Wt bt .0, HoAS TS o — 2
ine type (episodic vs. chronic) S
I E—
Emnzlmnlmnnm'y -—— 1
Foar of nocdSyatanen o et RS
Age at first migraine PN
St tht exlored eterogenety G, m—
i
Studos ratoundhatroganay it
Socion
Aose tsemens o "
]
|
i oo o
Loreniisons 8
[l —
Atouaion ot oot s
feibpio il —
o 1 2z 3 4 s & 7 8
Numborof Scies
Conclusions

- This review highlights substantial variability in how treatment attributes were selected, framed, and
analyzed in stated-preference studies in migraine. Greater methodological transparency, including
using qnallhllva methods. ..m patient-facing tools to Impmve rigor and reproducibility, is needed.
ity an nitive burdens during

instrument developmem are cmlc:l to improving the. valldlty and real-world applicability.

By supporting more robust study design and reporting, this review can help guide the conduct of
" higher-quality proforence studies that better Inform treatment decisions. and_development,
ultimately improving migraine care.
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post-marketing pregnancy exposure registries
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Background

« The risk for abortion (SAB) in post-marketing safety studies is often evaluated through
pregnancy exposure registries, where recruitment occurs after pregnancy recognition. However, most
SABs occur early in pregnancy, often before pregnant women enroll into the registry,' and the risk for
SAB rapidly decreases across the first trimester of pregnancy (left truncation). If not accounted for during
the analyses, left truncation can lead to inaccurate conclusions or flawed decision-making 2+

Objective

« To review the literature on approaches to the analysis of SAB risk in prospective
observational studies, including pregnancy exposure registries.

Methods

« A structured review of the literature was conducted in July 2025 in the Heads of Medicines Agencies
(HMA)-European Medicines Agency (EMA) Catalogue for real-world data (RWD) sources, Embase, and
MEDLINE. The search was based on explicit keywords and eligibilty criteria and used a search strategy
that was developed in consultation with a research librarian. The goal was to summarize the
methodology used to estimate the incidence and prevalence of SABs, as well as author-reported
limitations related to the potential impact on current SAB epidemiologic estimates.

+ Peer-reviewed, full-text original research articles indexed in MEDLINE and Embase were included if they
met the following criteria: (1) human study; (2) study designs: prospective; (3) reporting occurrence

Results (cont.)

HMA-EMA Catalogue pregnancy registries

« Among the registries that described a SAB analysis (n=29), only 24% (n=7) implemented survival
analysis methods to calculate SAB rates in one sample or 22 sample comparisons (e.g. exposed vs
unexposed cohorts) (Figure 2). Of these, 57% (n=4) explicitly mentioned that survival analysis methods
were used to handle left truncation, as well as right-censoring when a participant was lost-to-follow-up.
prior to 20 weeks' gestation or when the participant was no longer at risk of the event. An additional
study (14%) performed a sensitivity analysis by gestational age at enroliment.

Figure 2: Calculation of SAB rates among HMA-EMA Catalogue pregnancy registries

= Proportion among pregancy outcomes
mNo analysis method provided

= Survival analysis

= Proportion among pregnancies enrolled

m Proportion among singleton pregnancies

MA = European Medi HMA = Heads of M RWD = real-world data; SAB =

measures (prevalence, incidence, proportions); (4) reporting early pregnancy loss,
abortion, or miscarriage; (5) English-language studies; and (6) published between 1974 and July 2025
(Embase) and 1946 to July 2025 (MEDLINE). Commentaries, clinical trials, case series, case reports,
and studies reporting data infertilty, in vitro fertization, or assisted reproductive techniques were
excluded

+ We also reviewed data from protocols and reports from all pregnancy registry studies registered in the
HMA-EMA RWD Catalogues until July 2025 that were required by regulators.

+ Titles, abstracts, and full texts of the potentially relevant articles and protocolsireports were screened by
asingle researcher to identify those that met the eligibility criteria.

+ Data on study characteristics, methodology, population, and outcomes of interest were extracted from
eligible publications and protocols/reports into a bespoke spreadsheet. Limitations reported by the
authors were extracted as free text and grouped by topic for the purposes of evaluation and discussion.

Results

+ Our search generated 52 potentially relevant protocols from pregnancy exposure registries from the
HMA-EMA Catalogue for RWD sources and 358 peer-reviewed articles from MEDLINE/Embase. After
screening, we included 37 (71%) pregnancy exposure registries published between 2011 and 2024, and
13 (4%) peer-reviewed manuscripts published between 2009 and 2023 (Figure 1).

Figure 1: Study search and screening flow diagram
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Abbreviations: EMA = European Medicines Agency; HMA = Heads of Medicines Agencies; RWD = real-world data

« Of the 37 pregnancy studies registered in the HMA-EMA Catalogue, most (78%) were required by
regulatory authorities. When examining drug exposure, 35% reported SABs among pregnant women
exposed to treatment for autoimmune diseases, 22% to vaccines, and 14% to antimigraine drugs. Sixty-
five percent of the registries were conducted in North America and 27% in Europe; cohort sample sizes
ranged from 50 to >1000 pregnancies.

Conclusions

* Left truncation, common to studies evaluating SAB rates, needs to be properly handled
using survival analysis methods to avoid bias. Otherwise, when used in comparative
analyses, the relative risk of SAB calculated from cohorts differentially impacted by this
bias may be misleading.

- Only a small proportion of pregnancy registries required regulatory authorities, and an
even smaller proportion of published studies that assessed SAB in the general population,
used survival analysis methods to minimize left truncation bias when estimating SAB rates.

« A significant proportion of pregnancy registries, and fewer article reports, that did not
account for left truncation in the analysis acknowledged it as a study limitation,

spontaneous abortion

* Most studies that used survival analysis to account for left truncation to estimate SAB incidence
acknowledged the bias associated with any other type of analysis. Although to a lesser extent, bias was
also acknowledged among studies that did not use survival analysis; overall, half of the reports that did
not account for left truncation in the analysis acknowledged it as a study limitation (Figure 3).

Figure 3: Proportion of HMA-EMA Catalogue pregnancy registries that
acknowledged bias
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+ The source data for the peer-reviewed manuscripts included national pregnancy surveillance programs
(n=3), pregnancy registries (n=3), national registry databases (n=3), and hospital-based cohorts (n=4).
Only 8% of reports accounted for left truncation in the analysis (Figure 4), and 25% of those that did not
account for left truncation by survival analysis acknowledged a potential methodological weakness
(Figure 5)

Figure 4: Calculation of SAB rates among Embase/MEDLINE peer-reviewed articles
on pregnancy studies
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Abbreviations: EMA = European Medicines Agency; HMA = Heads of Medicines Agencies; RWD = real-world data; SAB =
spontaneous abortion
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Integrating Real-world Evidence for Advanced Therapies
in Inflammatory Bowel Disease into Reimbursement hese
Submissions: Insights and Considerations from the UK

Neil R. Brett,! Garthiga Manickam,! Roy Mootoosamy,2 Daniela Castano,® John S. Sampalis’
Thermo Fisher Scientific, Montreal, Canada; 2Thermo Fisher Scientific, London, UK; Thermo Fisher Scientific, Waltham, MA, USA

Background + Sixteen advanced therapy single technology appraisals from 2015-2025 were reviewed.
- RWE was only included in one initial submission, a cost-comparison submission (for a UC therapy).

+ Recent studies in inflammatory bowel disease (IBD) highlight notable differences between clinical trial
popdlations and reakworid s‘u;yy populatons. md(udin; agge. gomorbldvlles, dioagss sevorlty. and Togtment RWE for the comparator informed dose escalation proportions; no RWD used for the treatment appraised.
responses."2 This may lead to limited generalizabilty of clinical trial resuits in real-world populations. + RWE was also used in updated submissions for two treatments for CD to help understand treatment costs

+ Based on the flexibilty of real-world study eligibility criteria, real-world data (RWD) may be able to provide
insights into the patient experiences and outcomes of a broader population, which is crucial for making
informed decisions about the efficacy and cost-effectiveness of treatments. Figure 2. Our considerations for integrating RWE into HTA submissions (initial or

+ Thus, the UK's National Institute for Health and Care Excellence (NICE) has a strategy to leverage RWD to updated after initial reimbursement)
bridge the knowledge gaps that exist in reimbursement submissions.> However, it is not known if RWD was
utilized in previous UK NICE health technology assessment (HTA) submissions for advanced IBD therapies.

Objective é
Do

- The objective was to evaluate RWE use in previous NICE HTA submissions for advanced EislBrodic Approval
IBD therapies for adults, including biologics and Janus kinase (JAK) inhibitors, and offer )
p ol g Jworld evidence (RWE) into future HTA R‘WE could provide insights into patient populations for future trial
planning:

submissions. to understand patient subgroups that may benefit most
Inform eligibilty criteria that beter reflect real-world clinical practice

Methods Using patient voice to understand outcomes that matter most to patients.

+ Atargeted review of NICE appraisals was performed for Crohn's disease (CD) and ulcerative colitis (UC) to
understand RWE expectations, integration and usage.

+ Available therapies for CD and UC were identified, focusing on those approved for adults. Appraisals for the
approved therapies were retrieved from the NICE database. Each appraisal was independently reviewed by

Pre through Post Approval
two individuals to extract information (year, indication, RWE utilization/context, and RWE study design.)

Using NICE guidelines to support RWE planning/conduct

Results The NICE RWE framework guidance supports study design, including
transparency, data quality and suitability, analytical rigor, and reproducibility
+ As of June 2025, eight biologics and three JAK inhibitors have been approved for adult CD and UC in Europe. For treatment outcomes, guidelines help to define meaningful outcomes

Figure 1. Approved therapies

« Adalimumab + Guselkumab 1. Acaimuman « Ustekinumab | ‘—O [ PestProductApproval D)
Biologics « Infliximab « Mirikizumab « Golimumab « Guselkumab ‘ g
PIPSYOIIPPNIN . Risankizumab  « Vedolizumab + Inflximab « Mirikizumab
- Ustokinumab © Risankizamab  « Vedolizumab | Opportunities for patient-centered data collection for early insights:
- Identify early data on treatment adherence and patient satisfaction with
JAK inhibitors Upadacitinib | « Upadacitinib | treatment
approved in adults « Tofacitinib « Early signals of adverse events and treatment tolerability
+ Understand time to response in real-world settings
o= 18D = bowel d JAK = Janus kinase: UG = ulcerative colfis

Table 1. ion of NICE i for ies approved for CD and UC in
adults from January 2015 to June 2025 @ _

‘Therapy (appraisal Year of NICE
) appraisal

Indication ation and context of RWE data
RWE could support treatment positioning after reimbursement

« Optimizing treatment sequencing for where a therapy may be most effective
« Highlighting effectiveness in specific patient subgroups

+ Understanding treatment patterns to support cost-effectiveness

Biologi

002 No

+ 2010: Yes, updated appraisal notes
additional data on dose escalation from n
observational studies, used for treatment conversations

For aduts with ssvers actve CD, or
v nt respondod o conventnal 2002 (el 2010
Adalimumab (TA187  therapies

1
[CD] and TA392 [UC]) costs (unknown study design) + Comparative effectiveness can influence clinical guidelines
Appraisal: 2002 2012 (e . 2012:N0 X
For previously treated moderatelyto | 2012 E o gl * 2015: Yes, an iterim analysis of a Using NICE appraisals to support RWE planning/conduct
severely active UC i prospective study looking at QoL and + To identify areas of clinicallcost-effectiveness uncertainty to guide RWE
HRU, 1o understand HRU rates studies
For previously treated moderately to « To guide eligibilty criteria for f i
Golimumab (Ta3ez)  £01 POl e 2015 No 0 guide eligibility criteria for subgroups of interest
+ 2002 No
For adults with severe active CD, or  + 2002 (nitil) + 2010: Yes, updated appraisal notes
have not responded fo conventional  + 2010 (Additional  adfional data on dose escalaton from
Infiximab (TA187  therapies evidence) observational studies, used for realment
[CD] and TA392 [UC)) costs (unknown study design)
For acute exacerbations (2008) * 2008 (Initial) . br NICE = National and C : QoL = quality of life; RWE = real-world evidence
For previously reatod modoraloly o » 2015 (Additonal . 2005 N ey
severely active UC (2015) jence)
For previously (realed moderately 1o
severely active CD 2023 No
Risankizumab (TABSS Yes, this was a cost comparison submission q
[CD] and TAS98 [UC]) that had RWE informing data for the Conclusions

For moderately to severely active UC 2024

comparison treatment in cost efectveness
models (unknown study design) + RWE is under-utilized in HTA submissions to NICE for advanced therapies for IBD.

Ustkinumab (Tiso 0y Ve MOS0 7 No + Future subm i sho:ldrconslder n gaps that could most benefit from RWE

CD] and TAG33 [UC] Y

[CD] anc ucy For moderately to severely active UC 2020 No integration, including modeling assumptions.

For moderately to severely active CD _Has not ocourred yel NA

kums
Guselkumab For moderately to severely active UC__Has not occurred yet_NA
For moderately to severely active CD _ Has not ocourred yet NA References
Wirikizumab (TA925)
For moderately to severely active UC 2023 No 1. Ingrasciotta Y, et al. Pharmacol Res. 2024 Feb;200:107074.
Vedotizaman (ragsz O Moderalely o severely acive CD 50, o 2. Vieujean S. et al. Lancet Healthy Longev. 2022 May:3(5):6356-6366.
[Enf:.:"ﬂziz gy 2ner prior therapy 3. NICE. NICE real-world evidence framework. 2022. Accessed October 19, 2023;
For moderately to severely active UC__ 2015 No hitp nice.org
JAK inhibitors
Tofacitinib (TAS47) __For moderately o soverely aciive UC__ 2016 No
Filgotinib (TA79z) -0, 1oalng moderately (o severely 50 No Disclosures
- . Thormo Fisher Scienific. GM and RM are employees of PP Evidera™ Health Economics
For previously treated moderately o 5, o and Market Access, Thenmo Fisher Scentic. DG 5 an ompicyes of P cnical esearch busingss of Thermo Fisher Scenific Funding for t poster
Upadacitinib (TA905  severely active CD ‘was provided by Thermo Fisher Scientifc.
(CD] and TAB56 [UC i
€D} an IUCD  For treating moderately to severely 55 No
ive UC
Abbreviations: CD = Croh ; HRU = JAK = Janus Knase; NICE = National Instite.
for Health and Care Excellence; QoL = qualty of ife; RWE = reak-word evidence; TA = ppraisal; UC = and Shani Berger o Thermo Fishe Scinifc
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Use of Real-world Evidence in Advice Reports

Assessing Reimbursement in The Netherlands

from 2023-2025

Janneke Luijken', Ivana Sestak?

1Thermo Fisher Scientific, The Randstad, Netherlands; 2Thermo Fisher Scientific, Milan, Italy

Background

«In 2025, the EMA released a reflection paper on the generation of real-world evidence
(RWE).

« The reflection paper describes how RWE can add to existing evidence from interventional
studies, providing data on effectiveness and safety that is representative of clinical
practice.

« The guideline published by Zorginstituut Nederland (ZIN) describes that RWE from
observational studies can be included in i and i larger
external validity than interventional studies.?

Objectives

« This study aimed to assess the use of RWE in submissions that are reviewed by ZIN
for reimbursement advice.

«The goal was to create an overview and look at trends of RWE use and
reimbursement recommendations.

Methods

+ A targeted review of advice reports published between January 2023 and July 2025 that
for rei in the basic insurance package was
conducted in the ZIN database.®
+ The reports included the submission with evidence provided by the market authorization
holder (MAH).
« In the Netherlands, the basic insurance package is mandatory for all adults and covers all
essential medical care.
* Relevant data was extracted from the submissions in the advice reports, including
i decisions, type of RWE studies, and reasons for rejection.
This data was izedinto a ized data extraction form.
« The data are with iptive statistics, by ing the number and
proportion of advice reports in different categories.

Results

« A total of 122 advice reports were identified from the ZIN database.

« Figure 1 presents a high-level overview of the results of this targeted review.

« Of the 33 submissions that included RWE, 14 (42.4%) included data from retrospective
studies, eight (24.2%) data from prospective studies, and six (18.2%) used real-world data
as external control arms; for the remaining five submissions, type of RWE was not specified
or data from databases/electronic health records were used.

Results (cont.)

Type of Evidence

+ Most submissions included only data from interventional studies (N=89, 73.0%).

+ The remaining 33 submissions (27.0%) included some type of RWE (Figure 3).
Only one (3.0%) submission used RWE as the primary evidence.

Nineteen (57.6%) submissit used RWE as y evidence to inform
effectiveness/safety.

Thirteen (39.4%) submissic used RWE as y evidence to inform economic
analyses.

Figure 1. High-level Overview of Targeted Review Results

ZIN database

[ AdviceReports

Study Periods

ubmissions 2 2

Only Interventional Data 89
Submissions
RWE included 2 33
Submissions
Advice for reimbursement 23
Submissions
Rejection of reimbursement 10
Submissions

RWE = ;ZIN=

Therapeutic Area
+ The most common therapeutic area was oncology, with 38 (31.1%) submissions.
« Figure 2 presents an overview of the most common therapeutic areas.

Figure 2. Tl ic Areas in
31.1% 9.8% [139.3% J
Oncology Rare disease Neurology Other therapeutic arsss
(N=38) (N=24) (N=12) (N=48)
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Figure 3. Type of Evidence in all Submissions, n (%)

Inervetionl stucies only 89 (73%)
evidence o o I o 576

evidence to inform I 13 (39.4%)

Used as primary evidence [|1 (3.0%)

0 10 2 30 40 50 60 70
Number of submissions

Therapeutic Areas in Relation to RWE Use

+ Half (50%) of the oncology submissions incorporated RWE in the submissions.

* In contrast, only 8.3% of neurology submissions included RWE.

« The five therapeutic areas with the highest percentage of RWE use in submissions is shown
in Table 1.

Table 1. Top 5 Therapeutic Areas with RWE Use in Subi

Percentage of subi

Oncology (n=38) 50.0%
Nephrology (n=2) 50.0%
Cardiology (n=5) 40.0%
Rare disease (n=24) 25.0%
Hematology (n=4) 25.0%

Abbreviation: RWE = real-world evidence

for Wi i i Advice in issi with RWE
« The reasons for wif i advise were . Out of the 10
submissions that included some type of RWE but did not receive a reimbursement
recommendation, “/ack of a direct comparison” was listed in six advice reports.
+ Figure 4 presents the different reasons listed in the 10 advice reports.

Figure 4. for Rejection of Reil Advice
60% 40% 40% 30%
Lack of direct  Lack of quality- Issues with Safety No improvement  Low quality of
‘comparison of-life data patients” concerns. in overall
representativeness survival effectiveness
analysis
Conclusions

* Use of RWE in submissions in the Netherlands is relatively low, with 27% of
submissions including RWE.

« Irrespective of type of data included (interventional or RWE), studies that include a
comparator and quality of life with an to the
general target population, are needed to support the evidence portfolio of new
treatments.
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Is There a Lack of Dietary Data Collection in
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Real-world IBD Studies? Literature Review

and Future Considerations
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Thermo Fisher Scientific, Montreal, Canada; 2Thermo Fisher Scientific, Waltham, MA, USA

Background

« Leading ions (e.g. iation [AGA] and
the European Crohn's and Colitis Organization [ECCO]), have recent guidelines that highlight
evidence showing that healthy dietary patterns in patients with inflammatory bowel disease (IBD)
can help manage their disease, reduce progression, or induce remission.'2

+ However, due to cost, data availability, and collection burden, it is unclear how often diet is
ascertained in observational IBD studies.

« This gap will help guide ions for integrating dietary data into real-world

evidence and applying to clinical practice.

Objective

- The objective was to describe dietary data collection methods and purposes in
observational IBD studies and provide considerations to enhance future research.

Methods

+ A targeted literature review was conducted to identify observational IBD studies that collected
dietary data. Searches were performed for IBD or ulcerative colitis (UC) or Crohn's disease (CD)
and nutrition or diet or dietary or food or diet record or diet questionnaire.

+ Records were retrieved from the databases and de-duplicated. Two individuals independently
reviewed the remaining abstracts and full-text studies to ensure they met the search criteria and
extracted key information, such as population, disease, data collection methods, and study
outcomes.
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Results

Figure 1. PRISMA Flow Diagram of Abstract Screening

Identification of studies via databases and registers

Potential observational IBD studies Records removed before screening:
(n=87.845) . Removal of duplicates (n=70)

Potential observational IBD studies with Records marked as ineligible by automation tools (1=0)
dietary data collection (v=405) Records removed for other reasons (n=0)

Potential records screened (n=335) * Records excludod for oher reasons (v258)

B

+ Abstract =

B
Reports excluded:

. Not observational studies (n=25)
Not collecting dietary data (n=28)
Not including IBD (1=5)

Full abstracts assessed for eligibilty (1=229) |

Observational IBD dietary data collection
studies included in review (n=171)

Abbreviations: IBD = inflammatory bowel disease; PRISMA = Preferred Reporting ltems for Systematic Reviews and Meta-analyses

« Of the 171 studies included, 40 (23.4%) studies were in CD, 24 (14.0%) were in UC, and 107
(62.6%) included both. One-hundred and nineteen studies (69.6%) focused on adults, while the
remainder included children or both age groups.

Figure 2. Data Collection Methods

o (Y 10.5% sy () 40.4%
] 18 studies Questionnaires 69 studies
B o 158%— 171
2 ished 27 studies studies
2z
g e.g., Interviews, short dietary history
Rl cuesionnaires, malnution risk tools 1-7-day 33.3%
food diaries 57 studies
Diet-based
therapy 8.8% ] i outcomes that 1.2%
outcomes 15 studies also collected 2 studies
2 diotary cata
&
5 129
H studies

Key Finding (Figure 2): Despite known links between diet and IBD outcomes, only 1.2% of
reviewed studies collected dietary data to support of drug treatment i

Conclusions

+ Dietary data collection methods varied among observational IBD studies.

+ Few studies collected dietary data when evaluating drug treatment outcomes.

- Future study designs should align data collection methods with research objectives/
population and balance participant burden with data quality

« Many real-world limitations can be minimized through planning—including early input from
clinical, nutrition, and operational experts during study design and start-up.

I Frecnio e et Conernce 2025 1-2 Ocioer 2025 Ui, The Neheands

Figure 3. Flow Diagrams For Selecting Dietary Data Collection Methods
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Abbreviations: FFQ = Food Frequency Questionnaire. *Detailed dietary data collection could inciude 24-hour recalls or food diaries.

Figure 4. Considerations For Selecting Dietary Data Collection Methods

« To assess general dietary pattens (e.g., diet | « To associate specific nutrienls with disease
utcomes

Alignment of Distary frequency, dilary quaity) and association

Data Collection to with outcomes Use detailed methods (e.g., food diaries,
Objectives/Outcomes

Use brief tools such as FFQs or short multiple 24-hou recalls)
questionnaires. |

« Patients may have some dietary data in clnical records: |
[veraciing Extetiong Inpatients or those receiving enteralparenteral nuttition

Data Sources (When patients on

Possible) Patients with diagnosed malnutrition or under care of diettians

« Feasbility checks needed to determine level of detal available

« Use vaiidated FFQs: « Limitations:
Low burden, capture usual intake over the Potential recall bias
past 30 days 01 year FFQ recall period may not align with entire
Canbe on
paper

Requires patient consent

+ FFQs o brief dietary « Food diaries (3-7 days)or | « Involving dietitans is strongly.
surveys at multiple 24-hour recalls E ended:
timepoints:
. ‘Supports flexivle recall
patiems Require more participant methods (in-person/phone)
effort Reduces participant burden
« Nutrition-specialized digital platiorms: |+ Emerging Al tools (e.g., food image recogniton):
o Guided input (e.g., prompts, pictures) Improve data qualty through visual verification
echnono] reduces missing data Allows proxy input (e.9., Caregivers, parents)
e Enables real-ime data analysis and May reduce patient burden
monitoring
FFQ = Food Frequency Q
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Are Cross-sectional Cohorts an Efficient

Alternative to Prospective Cohort Design in

Real-world Studies?

Neil R. Brett," Marielle Bassel," Vincent McCarty,2 John Sampalis'2
Thermo Fisher Scientific; Montreal, Canada; 2McGill University, Montreal, Canada

Background

+ Longitudinal prospective cohort (LPC) study design may be considered the gold standard for real-world
studies of change over time in clinical or patient-reported outcomes
+ However, these designs are sometimes non-feasible or cost prohibitive due to long study durations, patient
burden, regulatory isti es. 2
Cross-sectional cohort (CSC) design, in which subjects are assessed once but at varying timepoints of their
disease journey, may mitigate many of the design challenges posed by LPC studies.
However, itis unknown how well CSC studies can replicate the outcomes demonstrated in LPC studies.
+ Thus, research is needed comparing CSC with LPC study designs.

Objective

« The objective was to compare CSC study design with LPC study design in a cohort of
patients with rheumatoid arthritis (RA).

Methods

« The study utilized real-world data from 1,716 patients with RA receiving either of two treatments.
« Clinical Disease Activity Index (CDAI) was assessed at 0, 3, 6, 9, and 12 months in the LPC study.

« To simulate the CSC study, a single timepoint was randomly selected as the hypothetical cross-sectional
time of assessment.
+ Univariate and repeated measures general inear models were used to analyze the data
- Between-treatment differences were adjusted in both models for age, gender, duration of disease, prior
treatments, and markers of inflammation

Results
Table 1. Baseline characteris
Treatment
Age: Mean (SD) years 5062  (1146) | 6029  (11.61) | 5994  (11.54)
Gender N(%)
Female 6255  73.90% 617 T440% | 1272 83.10%
Male 231 (26.1%) 213 (25.7%) 444 (25.9%)
Disease Duration Mean (SD) years 718 (8.76) 8.02 (0.18) 7.59 (8.97)
CRP Mean (SD) mg/L 210 (3.55) 2,01 (3.05) 2.06 (3.32)
ESR Mean (SD) mmhr 2238 (1743) | 2332 (1663) | 2284  (16.89)
RF+N(%) 484 (54.6%) 494 (59.5%) 078 (57.0%)
ACCP+ N(%) 284 (32.1%) 280 (33.7%) 564 (32.9%)
Prior Treatment
Corticosteroids N(%) 211 (23.8%) 185 (22.3%) 396 (23.1%)
NSAIDS N(%) 268 (30.2%) 230 (27.7%) 498 (29.0%)
HCQ N(%) 354 (40.0%) 336 (40.5%) 690 (40.2%)
Sulfasalazine N(%) 142 (16.0%) 140 (16.9%) 282 (16.4%)
Leflunomide N(%) 12 (12.6%) 116 (14.0%) 228 (13.3%)
Gold N(%) 7 (0.8%) 5 (0.6%) 12 (0.7%)
Biologic DMARD N(%) 359 (40.5%) 331 (39.9%) 690 (40.2%)
CPe = pide-posiive; CRP = C- -
drug; ESR = erythrocyte sedimentation rate; HCQ = NSAID = nonsteroidal drug; RF+ = heumatoid

factor-positive

Table 2. Estimated least squared mean CDAI

Cross Sectional Cohort

Longitudinal Prospective Cohort

Table 3. Covariates

P-value
Cross-sectional Cohort  Longitudinal Prospective Cohort
Treatment 0559 0.806
Month 0.001 0.001
Treatment * Month 0.136 0655
Age 0.356 0.501
Gender 0.006 0.025
Disease Duration 0.051 0.025
Baseline CRP. 0.061 0.003
Baseline ESR 0764 0734
RF 0.000 0.000
AccP 0.055 0.001
Prior Treatments.
MTX 0.000 0.000
Corticosteroids 0591 0.477
NSAIDS 0.001 0.000
Heca 0.008 0.079
Sulfasalazine 0.451 0.040
Leflunomide 0.935 0.161
Gold 0.281 0.957
Biologic 0.000 0.000

Abbreviations: ACCP+ = anti-cyclic citrulinated peptide; CRP = C-reactive protein; ESR = erylhrocyte sedimentation rate; HCQ =
hydroxychloroquine; MTX = methorexate; NSAID = nonsteroidal anti-nflammatory drug; RF = theumatoid factor

Figure 3. Between-group differences

0500
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0.400 0.395
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0.300 0313
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Discussion

+ The results of this study showed that the CSC analysis (using general linear models) emulated the resuits of
an LPC analysis (using a repeated measures mixed effects model).
- Between-group differences with the two analyses were similar.
The two methods showed comparable statistical significance for most covariates included in the models.

Limitations

+ CSC was simulated from a longitudinal study by selecting random visit numbers at different disease intervals.

+ Because timing of assessment in real-world studies may be due to multiple known and unknown factors (i.e.,

ci may not be random), assessments of differential attition and visit patterns would be required to ensure that
SE  LowerBound Upper Bound |Mean SE Lower Bound Upper Bound the CSC model can be used. Adjustments for informed censoring may be necessary.
b El el 2l AW 278 U Al + This study was based on RA, a progressive chronic condition, where disease severity increases with time.
3 1788 0747 16412 19343 |1723 2035 13237 21221 Thus, the results may not apply to diseases where severity does not follow a linear trend.
A 6 1555 0729 14125 16.983 1586 2118 11704 20012
9 1245 0670 11131 13761 1343 1700 9799 16.469 + While the example was derived from RA, it is possible that the results could be generalized to other
12 1052 1003 8.563 12488 |1295 1881 9207 16,507 paradigms where longitudinal assessments of disease are needed
0 3110 0997  29.140 33051 2731 1976 23437 31.190
3 15.97 0.730 14.535 17.398 17.76 2.037 13.763 21.754
B 6 16.17 0.732 14.735 17.606 15.24 2.120 11.086 19.401 .
9 11.85 0.751 10.377 13.324 11.77 1.702 8.435 15.111 ConCIUSIons
12 1224 1039 10.207 14.281 1215 1863 8.494 15.800 o | analyses could be a valid for
0 3023 069 28865 31595 2979 0245  29.309 30270 analyses In some Instances.
3 1692 052 15808 17.947 11620 0253 15702 16.695 A CSC approach offer advantages over the longitudinal studies with respect to duration
Total 6 15.86 0.517 14.848 16.876 15.04 0.263 14.520 16.550 and costs.
9 1215 0.503 11.161 13.135 12.09 0.211 11.679 12.505 -
i oum  oaee e liroe oaw  1ree Jrped Careful considerations must be given to potential issues of bias and suitability of the

Figure 1. Estimated least squared mean CDAI
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area for utilization of the CSC approach.
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Data Reliability in Retrospective Chart
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from a Novel Data Review Methodology
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Background

« Retrospective historical cohort studies (chart review studies) are generally efficient designs to generate
longitudinal observational follow-up data.*
+ For data review and abstraction verification in cinical studies, source data verification (SDV) may be thought
of as the gold-standard.2
However, the potential use of SDV in chart review studies may face challenges in implementation,
site interest, data protection, and timelines.
Thus, chart review studies generally use remote data review (without source documents); however, this
method can result in data reliability/accuracy issues for studies.
« There is a need for data review methodology that is realistic for efficient implementation in the chart review
context, yet stil with additional rigor compared with traditional remote data review.

Objective
- The objective was to describe an alternative method for data quality review and highlight
key considerations.

Methods Figure 1. Three historical cohort studies via
retrospective chart review

- We performed a review of the = Sty S g o
three historical cohort studies via ey Ly e
retrospective chart review. storcalcohot Conpland ] Yoo ofpetents _oukones

studies via Shudies) = "

« The summary of study status and
key evaluations _conducted are

(3 mult-country Sitere-abstracton procoss

o
[ Number of pages of key variables ]

presented n the Figure 1 e e, Resute o e ostacion
Results
Table 1. Overview of Study Types, Populations and Key Outcomes Figure 4. Consi i for Repeat A ion of Key Vari: Data Review
Sito-based or | Study Population Therapeutic Type of Chart Types of Data
Do-centralized andN Review Study Collocted Stuchiepeciic gieiiy, control (GC) plans shovid Inchide)

Medical history,

Site-based Adults, n=227 2 ty p:
dlinical outcomes

Patient demographics,
’ . . medical history,
Site-based Pediatrics, n=30 Rare Disease Label Expansion hnitiation of eaten,

ciinical outcomes

Patient demographics,
‘medical history,
Immunology Drug Uiilzation treatment patterns
including adherence,
laboratory tests

Site-based

Figure 2. Data Review Process Overview of Repeat Abstraction of Key Variables

cro Sites
QC process wil be performed for all subjects at each sit.
™ ciinical re m o Fianer The abstractor wil complete all parts of the
T e i o he ste o compits e re-absiracton CRF by r-abstracing data fom the
re-abstraction CRF with critical study variables. selected subject’s medical chart.

CRO
‘A specifc folder will be created for each site for the QC Sites
process. The CRO study team wil compare the data
“The abstractor will email or fax the re-abstraction
from the re-abstraction CRF vs. the EDC system. o the CRO with faxfacan cover shoet

‘Aform to document discrepancies (queries) will be
filed in by the CRO and returned to the site.

CRO
The CRO team wil review the site's response 1o the

1 queries: Sites respond to each identified discrepancy, ° v
provide explanations, and retum the form to the CRO. identified discrepancies a"‘:l‘h "'E:“ a":f"y outstanding
P -up with the site uni

Sites

1f no queries: No further actions are needed, reconcilation is complete.
CRO Sites
The CRO will verify once the corrections have been Sites wil be informed when they can make updates in

=" he EDC system, if needed, based on the discrepancy
reconciiation. There will be detailed documentation
of variables that require corrections.

‘made to ensure that updates have occurred in the
EDC system as instructed. Sites will be informed
o sign-off o the re-abstraction process.

: QC = qualty control

Abbreviations: CRF = case report form; CRO = organization; EDC =

Figure 3. Details and Discrepancies for Re-abstraction of Variables

Number of pages/variables of repeat abstraction per study:
N Study 1: Y Study 2 Study 3

Number of patientssites per study included in re-abstraction:
Study 3:

all patients (30 total patients) 1 patient per site (5 total patients)

pationt per site (7 total patients)

Re-abstraction discrepancies:

Study 1: Study 2: Study 3:

Conclusions

- The data review methodology of repeat abstraction of key variables demonstrates the
importance of additional data QC in chart review studies, which enhances the reliability and
accuracy of data abstraction, leading to more robust study outcomes.

« This cost-effici should be to each study based on study design,
outcomes, timelines, and other relevant factors.

- Studies looking to implement this data review methodology should tailor it to be study-specific
by carefull ing data i i imelines, site burden, and

ly
purpose of the study.

I Frecnio e et Conerence 2025 1-2 Ocioer 2025 Utech, The Neheands

« Focus on variables related o the primary objective
« Include variables that are complex or prone to misinterpretation
« Consider variables that have shown high variabilty or errors in past similar studies

Specific Variables for
Re-abstraction

+ Determine based on the study's purpose and data complexity
L « For regulatory studies or those with complex data, include a larger sample size for repeat
Patients abstraction purposes shoud likely have greater numbers of patients

« Include the first patient(s) abstracted by each site staff member to catch early enlry errors.

Define Handling of « Incudo stops for data corection, e re-aiing and polental re-entry of data
Discrepancies « Estabiish threshoids for acceptance error rates and actions to take if exceeded

Additional Considerations

l Inilate repeat abstraction soon after first patient data is abstracted to caich and correct
early

For studies with larger sample sizes, consider one more than one repeat abstraction to ensure:
ongoing data quality

Ensure sites have adequate resources and staff o perform iniial and repeat abstraction
f Avoid having the same person perform inital and repeat abstractions to reduce bias

raining

Study + Integrate repeat abstraction activities into the overall study timeline
Timelines. . pa and

Training and « Provide comprehensive training for site staff on the abstraction process
Support - Offer ongoing support and resources to address questions and issues as they arise

« Include repeat abstraction fees into the budget to compensate sites for the work performed
g the number of

Compensation .
pagesivariables and the number o patiens for re-abstraction

Documentation « Maintain detailed records of all abstraction activities, discrepancies, and resolutions:
and Roporting « Reporton data qualty metrics and any correctve actions taken

- Study types that may be suitable for this methodology: Retrospective studies where on-site monitoring
or source data verification may not occur.
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Cost-effectiveness of Radiotherapy in
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Background
* Approxi 10% of all ial cancers (ECs) are uterine serous (USC).!
« Distribution of stage at di: stage | (40%), followed by stage I

is p
(30%), stage IIl (20%), and stage IV (10%).2
« However, due to its aggressive nature, USC EC is associated with high recurrence
and poor prognosis, and it accounts for 40% of EC-related deaths.?
« Treatment of EC may consist of multiple components.
Adjuvant (C) with in + i is always
Surgery recommendations depend on diagnosis (e.g., total hysterectomy, bilateral
alpingo- pelvic and p: rtic lymph node di ion, omental biopsy
and pelvic washings for staging and detection of spread cancer).
- The benefit of adjuvant radi (vaginal or external beam
radiotherapy [EBRT]) is currently unclear.
« Since the potential benefit and optimal timing of adjuvant radiotherapy is unclear
ti real-world evid is needed to its effectiveness.

Objective
+To ibe the t- i of ji i in USC patients
treated in the real-world setting.

Methods

« Retrospective observational cohort study
« Patients with USC receiving:
C or C + adjuvant external beam radiotherapy (EBRT)

« All patients were treated at the McGill University Health Center (MUHC) between
2008 and 2023.
Patient istics and were i from the MUHC
Electronic Health Records and the MUHC Gyno-Oncology Database.

« Costs for radiotherapy were assumed to be 2025 average costs in the US.

« Incremental cost-effectiveness ratios (ICERs) were estimated per year of
progression-free (PFS) and overall survival (OS) benefit.

Results

Table 1. Patient characteristics and outcomes

P-value
C+EBRT (n=61)
Mean (SD) age, years 67.30 (9.07) 69.40 (8.11) 0219
Stage | 13 26.0% 29 47.5%
Stage Il 0 0.0% 13 21.3%
<0.001
Stage 13 26.0% 16 26.2%
Stage IV 24 48.0% 1 16%
Preop albumin <35 6 12.0% 1 1.6% 0.028
Cytology Malignant 23 46.0% 9 14.8% <0.001
MMR Status  Deficient 1 2.0% 7 1.5% 0.046
EBRT = external MMR = mismatch repair status
Figure 1. Proportion of patients with clinical outcomes
@ Recurrence @ Progression [ Death
50.0%
45.0%
, 400% 44.0%
£ 350%
K]
& w0 34.0%
5 250%
£ 200%
H
8 150%
g 16.4%
< 100%

5.0%
0.0%

Treatment Group

Recurrence 34.0%

ABS-25
Results (cont.)
Cumulative OS and PFS
Figure 2. Cumulative OS and PFS
 fox TN P=0004 = P=0.048

Abbreviations: C = chemotherapy; EBRT = external beam radiotherapy; PFS = progression-free survival

g ion and Cost:

Table 2. Cox reg i ing how i iate with
clinical outcomes

PFS
95.0% Cl for HR 95.0% Cl for HR

Pvalue HR  Lower Upper | Pvalue HR  Lower Upper
EBRTvs C 0242 0571 0223 1459 0441 0584 0285 1.9
Stage (I-IV)vs (H) 0040 2726 1046  7.109 0004 2915 1403 6053
Pre-Op Albumin<=35 0685 1362 0306 6056 092 0934 0218 4004

MMR Deficient 0978  0.000  0.000 0389 0531 0126 2242

MMR EBRT = extonal = + 0S = overall
sunival: PFS = progression free survival

Table 3. Describing cost-effectiveness of treatments

T N Cost per EBRT Tolaég;il for Total Survival  Total PFS

Years
EBRT 100 $27,812.00 $2,781,200.00 998.7 7458
c 100 $0.00 $0.00 681.9 536.4
Difference (EBRT-C) 316.8 2094
Incremental cost per year $8,779.04 $13,281.76
EBRT 7 Prs= 7
Discussion

+ The results of this study have shown that adjuvant radiation therapy provides
clinically important benefits in terms of OS and PFS for patients with USC EC.

« Adjuvant radiation therapy had an acceptable ICER for both OS and PFS.

Limitations
« This was a single-site study conducted in a tertiary center that is highly specialized in
the treatment of gynecological cancers:
Therefore, the study ion may not be rep ive of the general patient
population with USC EC.
« This study was conducted in Canada, where a universal, publicly funded healthcare
system is in effect.
Results may be different in non-public/universal healthcare systems, where access
to care may be a barrier to receiving radiation therapy.
« The study was conducted prior to increased use of targeted and immunotherapy.
Thus, results may vary among inpatients treated with advanced therapies.

Conclusions

« Adjuvant radiation therapy (EBRT) may be beneficial and cost-effective in a
universal healthcare system.

« Further studies are needed to confirm these results in other health care
systems.

* Real-world studies are required to conduct cost-effectiveness assessments of
treatments.

Progression 12 24.0% 0 0.0% <0.001 Evid from th tudies will drive decisi rdi timal £
= = ) o ) ) vidence from these studies will drive decisions regarding optimal use of
high-cost treatments for rare diseases and cancers.
EBRT = extornal
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A Real-world-derived Algorithm to Improve

the Cost-effectiveness of External Beam
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Background

« Approximately 10% of all endometrial cancers (ECs) are uterine serous (USC)"
« Distribution of stage at diagnosis is predominantly stage | (40%), followed by stage If (30%), stage Ill (20%),
and stage IV (10%)
« However, due to its aggressive nature, USC EC is associated with high recurrence and poor prognosis, and
it accounts for 40% of EC-related deaths?.
« Treatment of EC may consist of multiple components.
Adjuvant chemotherapy (C) with carboplatin + paciitaxel is always recommended.

Objective

« The objective was to develop and evaluate an empirical algorithm aimed at identifying
patients with USC EC who would benefit from adjuvant radiotherapy.

were ascertained from the MUHC Electronic Health

« Patient treatment characteristics and outcomes
Methods
) Records and the MUHC Gyno-Oncology Database.

urgery on d g, total
pelvic and para-aortic lymph node dissection, omental biopsy and pelvic washings for staging and detection of
spread cancer).
The benefit of adjuvant radiotherapy (vaginal brachytherapy or exteral beam radiotherapy [EBRT]) is
currently uncear.
« Since the potential benefit and optimal timing of adjuvant radiotherapy is unclear, understanding its
effectiveness and identifying patients who would benefit from EBRT would optimize the utiity of this
treatment.

cohort stud)
Y + Multi-variate logistic regression was used to identify

predictors of progression or recurrence among those
treated with EBRT.
C + adjuvant EBRT « A receiver operating curve analysis was used to
« All patients were treated at the McGill University  identify three groups with high, moderate, and low
Health Center (MUHC) between 2008 and 2023. potential benefit from EBRT.

« Patients with USC receiving:
Cc

Results

Table 1. Patient characteristics

Treatment Group
C (n=50) C+EBRT (n=61)

Figure 4. Recurrence or progression by EBRT benefit category

=c

EBRT+C

Mean (SD) age, years 6730 (907) 69.40 (®.11) 0219 €5
stage| 1B 260% 2 a75% 0%
Stage 0 00% 13 213% N
<0001 5
Stage Il 13 26.0% 16 26.2% K] 70%
Stage IV 2 aB0% 1 16% £
Cytology Malignant 23 46.0% 9 14.8% <0.001 8 oom
c= EBRT radiotherapy; PR = ot H
Eaow
5 5 9 o o 4
Figure 1. Proportion of patients with by 2 3%
Recurence =Progression =Death o
500% o
45.0% 10%
.E 40.0%
£ 350% 24.0% 0%
& 30.0% 21.9% Low Intermediate High
4 B0 — EBRT Benefit Category
§ 200% 16.4% N J
5 150% Y
10.0% ICER = $14,480
5.0%
0.0%
C (n=50) C+EBRT (n=61) ICER = $11,630
= EBRT= PRISMA = Preferred Reporting 1 RR = absolute risk reduction; EBRT = extemal beam radiotherapy; ICER = incremental cost effectiveness ratio /
and Meta-Analyses progression-free sunvival (PFS) year gained; NNT = numbers needed 1o treat

Figure 2. Classification of EBRT benefit categories (P<0.001)
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Figure 3. Progression-free survival by benefit categories
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Discussion

+ The real-world-derived algorithm for the selection of patients with USC ECs to be treated with EBRT has
the potential to:
Improve the number needed to treat (NNT)
Reduce overall costs and improve cost-effectiveness
Prevent potentially non-beneficial EBRT in 33/61 (54.1%) of the patients
- With associated impact on quality of life and treatment-related adverse events

Limitations
« This was a single-site study conducted in a tertiary center that is highly specialized in the treatment of

gynecological cancers.
Therefore, the study population may not be representative of the general patient population with USC

« This study was conducted in Canada, where a universal, publicly funded healthcare system is in effect
Results may be different in non-public/universal healthcare systems, where access to care may be a
barier to receiving radiation therapy.

+ The study was conducted prior to increased use of targeted and immunotherapy.

Thus, results may vary among inpatients treated with advanced therapies.

Conclusions

+ Adjuvant radiation therapy (EBRT) may be beneficial and cost-effective in a universal
healthcare system.

+ Using a real-word-derived algorithm to select patients who are most likely to benefit from
EBRT may reduce overall costs.

= EBRT =
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Comparing Randomized Clinical Trials to Real-world

Studies Evaluating the Effectiveness of a bDMARD
in the Management of Crohn’s Disease
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1McGill University, Montreal, Canada; 2 Thermo Fisher Scientific, Montreal, Canada

Background

« Recent studies in inflammatory bowel disease (IBD) highlight differences between
i trial (RCT) ions and in RWS, including age,
comorbidities, disease severity, and other parameters that could affect treatment
responses.’2
Because of this, real-world studies (RWS) are becoming increasingly impactful in

Results (cont.)

« Clinical remission rates during induction were significantly higher in the RWS (39.8%)
compared to the RCTs (26.2%; P<0.001). However, clinical remission rates during the
maintenance phase were significantly lower in the RWS (40.3%) versus RCTs (51.0%,
P<0.001) (Figure 1).

supporting evidence of treatment effectiveness and safety due to better ity to
the target population.
« There are currently multiple biologic disease-modifying antirheumatic drugs (bDMARDSs)
approved for Crohn’s disease (CD). However, it is not known if RCTs of bDMARDs have
similar patient populations and outcomes to RWS of these treatments.

Objective

+To compare patient profiles and outcomes between RCTs and RWS in the
evaluation of a bDMARD treatment for CD.

Methods

Figure 1. Study design

Data on patients treated for CD with the same bDMARD (identified via
PubMed database search) were extracted from:

19 3 Patient characteristics and
outcomes were compiled into
7y large-scale (2100 ) pivotal Phase 3
patients each) RWS 00all s asingle dataset for analysis.
CD = Crohn's disease; bOMARD = ROT=
RWS = real-world studies
Statistics
« Categorical variables (sex, prior anti-tumor necrosis factor [TNF] exposure,
and cor use, Montreal Classification, clinical remission rates)
were compared between RWS and RCT cohorts using two-sample z-tests for proportions.
Statistical si for was defined as p<0.05.

« Continuous variables (age, disease duration, weight, C-reactive protein [CRP], fecal
in) were i ptively.

Results

« In total, 1,176 patients in RCTs and 5,267 in RWS were treated with the bDMARD.

« On average, RWS patients were older, had longer disease duration, and had higher CRP,
among other differences, compared with RCT patients (Table 1).

Table 1. Baseline characteristics

19 Large-scale RWS |3 Pivotal Phase 3 RCTs

Paramater Proporion | Proportion | p.uug  Difirance,
RWS vs RCT

Male sex (%) 45.8% 4,933 43.1% 1,176 0.0913 6.3%
Prior TNF (%) 84.2% 4,593 65.9% 1,176 <0.001 27.8%
Immunosuppressants (%) 32.6% 4,145 34.4% 1,176 0.2675 -5.0%
Corticosteroids (%) 39.3% 3,876 44.5% 1,176 0.0015 -M1.7%
Montreal Classification

L1 (%) 27.5% 4,339 18.9% 1,176 <0.001

L2 (%) 17.6% 4,462 18.3% 1,176 0.5642

L3 (%) 52.1% 4,462 62.5% 1,176 <0.001

L4 (%) 10.8% 2,663 17.9% 1,176 <0.001

P (%) 31.6% 4,462 35.7% 1,176 0.0076

Mean Mean

Age (years) 20.4 5,144 38.0 1,176
Disease duration (years) 1.7 4,878 105 1,176
Weight (kg) 69.4 672 707 1176
CRP (mg/L) 9.6 1,582 9.0 1,176
Fecal calprotectin (mg/kg) 495.6 1,263 504.8 1,176

Figure 1. Remission outcomes
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+** = P<0.001. P-values calculated using two-sample -tests for proportions. Error bars represent 95% C1. Number of patients included
inthe analysis: from left o right: n=2,899; n=912; n=4,654; n=264,

Discussion

+ This comparison of RCTs and RWS evaluating a bDMARD in CD revealed important
differences in:
Baseline patient characteristics
Rates of achieving remission

« The differences observed likely reflect the broader inclusiveness of RWS.

+ RCT data continued i in remission after induction
(>16 weeks).
The results from the RWS that the same of patients

would achieve remission through induction as through the first year, underscoring the
importance of early outcomes.

« Limitations of this analysis include:
Focus on one bDMARD, meaning generalizability to other bDMARDs is unknown
Reliance on aggregated study-level results (rather than patient-level data)
Variation among RWS, including the timing of follow-up visits and reporting of baseline
characteristics

Conclusions
+ The signi i in patient istics and clinical outcomes
between RWS and RCTs highlight the ity of real-world evi ina

of and new
+RWS provide important insights into patient populations and clinical
effectiveness that differ from those assessed by RCTs, offering a
y role in ing the true i ial and
of in real Id practice.
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Objective

e The aim of this study was to assess the validity of using ECAs derived from real-world
studies in the assessment of efficacy of treatments for non-small cell lung cancer
(NSCLC).

— Efficacy outcomes assessed were objective response rate (ORR) and progression-
free survival (PFS)
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Background

+ Randomized controlled trials (RCT) have been i the gold-standard in

Results (cont.)

treatment efficacy.
+ However, in some cases of rare diseases and end-stage cancers, RCTs are not feasible or
ethical.
* In recent years, real-world evidence has become increasingly important in the assessment
of efficacy and safety of novel and existing treatments, addressing requirements for all
including patients, and providers.
+ In many cases, the use of external control arms (ECAs) is an efficient way of conducting
analyses and ing RCTs.

g 'y agencies are i i more pting of ECAs given certain requirements
of quality, minimal bias, and comparability with the target or study population are
demonstrated.

- There are concerns regarding the interpretation and validity of results from real-world,
single-cohort studies as ECAs with respect to validity and representation of results that
would be obtained in RCTs.

Objective
+ The aim of this study was to assess the validity of using ECAs derived from
real-world studies in the assessment of efficacy of treatments for non-small
cell lung cancer (NSCLC).
- Efficacy were
progression-free survival (PFS)

jecti rate (ORR) and

Methods

« Literature search (PubMed)
((((((Randomized controlled trial) OR RCT)) OR randomized)) AND ((NSCLC) OR non-
small cell lung cancer).
Records were then excluded based on the criteria, yielding a final set of 385 RCTs.
« Single-cohort studies assessing any of the 21 treatment protocols used as experimental or
control arms in the RCTs were identified.
((((((Single-Arm) OR Single Arm)) OR nonrandomized)) AND ((NSCLC) OR non-small cell
lung cancer). This search yielded 89 single-cohort studies.
« Finally, the treatment were ified to ensure it was evaluating the same
treatment for single-cohort studies and RCTs.
« This resulted in 87 RCTs and 48 single-cohort studies used in the final evaluation for 21
treatments for NSCLC.

Results

Table 1. Summary of Patient C| istics and O Across Ti

Treatment

Number | N Ade | Mate % | ORI PFS* | N Age | Male% | ORR® | PFs®
(Years) (Years)

1a 62 61 3 68 76 | 556 66 3 50 77
b 2 67 & 9 8 8 3 3 1
2 2 s 82 27 8 s e 13 1
3a 3211 62 60 4 65 | 306 63 75 45 62
4 75 67 40 60 %0 | 109 66 39 77 84
4a 75 67 40 69 9% | 109 66 3 77 84
5o 3 61 s 64 38 | 76 63 5 2 3
o 137 58 50 74 81 | 28 54 49 67 76
8a 60 58 e 4 54 | 10 77 50 20
% 37 &7 61 17 4 | 53 65 77 3% 39
106 s s 4 42 | 21 53 a1 55 65
126 13 60 41 62 65 | 30 56 44 70 83
14b 699 64 65 20 35 | e e &5 3 38
158 507 64 37 5 66 | 355 69 37 62 67
15 | 1916 63 58 15 29 | 326 66 64 1
160 434 e 57 20 44 | 43 5 30 5 %
17 126 61 57 20 38 | 1% 69 64 27 32
180 %5 61 71 19 3 | 3 6 62 9 21
19 279 64 3% 80 8 | 36 6 61 5 64
19 3 60 40 68 78 | 228 6 30 69 70
20a e45 64 63 39 5 | 132 e & 5 60
21a 8 71 6 22 3% | 66 76 65 14 35
21b 423 64 60 15 38 | 30 &1 o7 35

“Weighted Average
Abbreviations: ORR = objective response rate; PFS = progression-free survival; RCT = randomized controled trial
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Objecti P Rate (Figure 1)
+ The ORR reported in RCTs and real-world studies was not statistically significant for 14/17
(82.4%) of treatments

* The red boxes indicate ORR was significantly higher for the RCT in 2/17 (11.7%) and
higher for real-world study in 1/17 (5.8%)

Figure 1. ORR by Treatment and Study Type
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+ PFS was not significantly different for 14/20 (70%) treatments.
« The red boxes indicate PFS was significantly higher in the RCT for 6/20 (30%)
MPFSRCT  WPFSSC

treatments.
w ‘ | ‘ | “
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Figure 2. PFS by Treatment and Study Type
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Discussion

* The results of this study demonstrated that the ORR and PFS observed in RCTs and single-
cohort studies utilizing ECAs evaluating the treatment of NSCLC are comparable.
Limitations
+ Focus on NSCLC: Generalization to other therapeutic areas requires further assessment.
« Publication Bias: Studies reported in the literature may be biased towards positive results.
« Design Limitations of single-cohort studies:
Random selection of patients could not be assessed
Timing of single-cohort study relative to the RCT was not assessed
Potential for bias by indication

Agreement with ECAs may be higher if single-cohort studies were specifically designed as
ECAs

Conclusions

- Well i and ly single-cohort studies could provide
ECAs replacing comparators in RCTs

* When fully randomized RCTs are not feasible or ethical, a real-world ECA
would be a viable alternative.

* Real-world studies can enh and the ion of
for rare diseases or advanced cancers.
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Objective

¢ The objective of this study was to compare the results observed in RCTs and real-

world studies (RWS) assessing the efficacy of treatments for non-small cell lung

cancer (NSCLC).

e The efficacy outcomes assessed were objective response rate (ORR), progression-

free survival (PFS) and overall survival (OS).
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Background

+ Randomized controlled trials (RCT) have been considered the gold standard in evaluating treatment
efficacy.
+ However, in some cases RCTs are not feasible or ethical, like with rare diseases and end-stage
cancers.
« In recent years, real-world evidence has become ingly important in the of the
efficacy and safety of novel and existing i i for all
including regulators, patients, and healthcare providers.
«In many cases, the use of exteral control arms (ECAs) is an efficient way of conducting
analyses and ing RCTs.
Regulatory agencies are increasingly more accepting of ECAs given certain requirements of
quality, minimal bias, and comparabilty with the target or study population are demonstrated
+ There are concems regarding the interpretation and validity of results from real-world, single-cohort
(SC) studies with respect to validity and representation of results that would be obtained in RCTs.

Objective

« The objective of this study was to compare the results observed in RCTs and
real-world studies (RWS) assessing the efficacy of treatments for non-small cell
lung cancer (NSCLC).

+ The efficacy were i
progression-free survival (PFS) and overall survival (OS).

P rate (ORR),

Methods

+ The following search string was used for the literature search in PubMed:
((((((Randomized controlled trial) OR RCT)) OR randomized)) AND ((NSCLC) OR non-small cell
lung cancer).

+ Records were then excluded based on the criteria, yielding a final set of 385 RCTs.

+ Single cohort (SC) studies assessing any of the 21 treatment protocols used as experimental or

control arms in the RCTs were identified using the following search string:
((((((Single-Arm) OR Single Arm)) OR nonrandomized)) AND ((NSCLC) OR non-small cell lung
cancer). This search yielded 89 SC studies.

+ Finally, the comparable treatment was cross-verified to ensure the same treatment was evaluated

for both SC and RCTs.

+ This resulted in 87 RCTs and 48 SC studies used in the final evaluation of 21 treatments for

NSCLC.

Results (cont.)
« For ORR, there was agreement between the RCTs and ECA-RCTs for 9/15 (60%) in Figure 2.
+ The purple box indicates non-significant different direction (NSDD) in 5/15 (33.3%).
« The red box indicates significant in different direction (SDD) in 1/15 (6.7%).

Figure 2. ORR relative rates by cli
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« For PFS, there was agreement between the RCTs and ECA-RCTs for 12/15 (80.0%) in Figure 3.
+ The purple box indicates NSDD in 2/15 (13.3%).
+ The red box indicates SDD in 1/15 (6.7%).

Figure 3. PFS relative rates by clinical trial design
400

A

2o 130 ke e a0 e %o %l

o

% 4 p %

27 s %0 7B 7 e g %

228 %, o %00 70 70e %% %

50 50 %0 %Y %Y % BN
Giinical Tral

trials; RR = ORR ORR (comparator); S= single cohort studies

¥
¥
&
4
5
3

+ For OS, there was agreement (A) between the RCTs and ECA-RCTs for 14/15 (93.3%) in Figure 4.
* The red box indicates SDD in 1/15 (6.7%).

Figure 1. Design schematic for using RWS as to RCT Figure 4. OS relative rates by clinical trial design
treatments 250
RCT .
; X . 200 s
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Abbreviations: RCT = randomized controlied trial; RR = risk ratio; RW = real world; SC = single cohort . . .
Treatments included: afatiib, apatinib, bevacizumab, brigatinib, carboplatin, ceriii, isplatin, crizotinib, dabraferib, durvalumab, tras: RR = ORR ORR (comparator): $= single cohort studies
erlotnib, nab-pacitaxel, nivolumab, osimertinib, pembroiizumab, pemerexed
Results Discussion
Table 1. Patient characteristics and outcomes * The results of this study that the ORR, ion-free survival (PFS), and OS were
comparable in RCTs and SC studies using ECAs and evaluating the treatment of NSCLC.
F—— RCT SC Stud e
Number | N | (A9 | Male% | ORR® | PFs* | N | A9 | wmale% | ORR® | pFs* Limitations
1a 632 61 38 68 76 576 66 35 50 77 + Focus on NSCLC: Generalization to other therapeutic areas requires further assessment.
b 32 67 9 8 18 39 33 11 . ion bi i i i i it
2 50 a2 27 38 50 & 3 1 Publication bl?s. Studies rsp?rlsd in the literature may be biased towards positive results.
3a 3211 62 60 46 65 306 63 75 45 62 + Design limitations of SC studies:
b ” o b o » 1 o ¥ ;; o Random selection of patients could not be assessed.
8 = o - & = = o = - ] The timing of SC studies relative to the RCTs was not assessed.
6b 137 58 50 74 81 28 54 49 67 76 There is potential for bias by indication.
8a 60 58 9 42 54 10 7 50 20
% 397 67 61 17 43 53 65 7 36 39
10b 115 54 41 42 227 53 47 55 65 i
12 138 60 41 62 65 30 56 44 70 83 Conclusions
14b 699 64 65 20 35 68 61 57 3 38 « Well-desi i
a Y o o % 3 55 0 o 52 5 e X and ly SC studies can supplement the
150 1916 63 58 5 20 | 326 e 6 1 evidence provided by RCTs.
16b 434 66 57 29 44 43 57 30 5 26 +When RCTs are not feasible or ethical, the SC design can be a viable
170 126 61 57 20 38 136 69 64 27 32 e
18b 765 61 7 19 33 53 61 62 9 21 g )
1% 279 64 36 80 £ 36 60 61 50 64 *RWS can and the of for rare
9 64 % 40 % s 228 % b 5 o diseases or advanced cancers.
20a 945 64 63 39 57 132 68 67 51 60
21a 168 7 60 22 36 66 76 65 i 35
21b 423 64 60 15 38 30 67 o7 35 Di Acknowledgements
“Weighted average o ampioyes of PP Otsaratons! s, The i ot deson spert was povded by Caroine -
ORR = obj por PES = sunvival; RCT = tral; SC = single cohort S Fondog < o e e Faber S o oo e o
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Guidance for Obesity Management: What About the Patient’s Experience?
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Background

Results (cont.)

« The emergence of novel pharmacotherapies has ioni: the
treatment of obesity.

+The 2025 US FDA draft guidance for industry, titled “Obesity and
Overweight: Developing Drugs and Biological Products for Weight
Reduction”," focuses on the design of trials to demonstrate the
effectiveness of drugs on sustained weight reduction. However, this
lacks consideration of the physical, emotional, and lifestyle impacts
experienced by patients with obesity.

+«The FDA recognizes the value of qualitative interviews in
establishing what is important to patients during drug development.2

* Qualitative in-trial interviews with clinical trial participants have
emerged as a leading evidence-generation tool to support the
approval of innovative therapies. These interviews offer a unique
opportunity to elevate the patient voice by capturing in-depth patient

Table 1. FDA Review of OMM Submissions Containing In-Trial and/ or Qualitative Interview Data (N=6)

Active Ingredient/ ynelof
Generic Drug b oNalbats Qualitative FD.A D GEEILERD FDA Comments Regarding
Drug Class and Latest Label Review Research and e
Name (Brand - Data Included et Qualitative Research
Review Date Document Objective
Name), Company
Orlistat Gastric and pancreatic FDA approval: « Xenical: No Medical Type: In-trial « Satisfaction and drug
(Xenical/Alli) lipase inhibitor 23 Apr 1999 « Alli: Yes review longitudinal effectiveness questions should
Cheplapharm/GSK interviews have been reserved for the final
plc Latest label review: LB
17 Nov 2022 Objective: Assess

subject-perceived
study treatment
effectiveness and

Strengths

« To our knowledge, this is the first review of qualitative evidence in
OMM regulatory submissions.

« This review has identified a gap in the FDA drug evaluation and
approval process for OMMSs; the focus for approvals remains on
quantitative data, i.e. weight loss percentages, as evidenced in the
recent FDA draft guidance for industry, with less focus on the patient
voice.

Limitations

* The review was limited to approved OMMs only.

« The review focused only on the US regulatory landscape (FDA);
future research should also evaluate the European landscape (EMA
submissions).

experiﬁn;:he data on meanifng:gl' trleatment experiences anzjcéi\r; satisfaction
support the interpi 1 of clinical it . .
- . . Phentermine and Norepinephrine FDA approval: No - - -
and other clinical trial efficacy endpoints. topiramate agonisUGABA agonist, 7 Jul 2012
(Qsymia) glutamate antagonist | atest label review:
Vivus 19 Nov 2024 Conclusions
ObJeCt|Ve propit i FDA approval: Yes Medical Type: CE * Qualitative evidence failed to + The FDA n th I 3 itative data to:
«To ine the i f T N in hydrochloride Opioid receptor 10 Sep 2014 review demonstrate the IWQOL-Lite Ce 4 tionts’ e)la LOC ith OMM: asajio:
q PP and i e e Objective: was fit-for-purpose. apture patients’ experiences wi s.
© ! jective: Evaluate g a e
Pmae‘i;:g!e;":?gM':Sd““ labels for obesity y and pinephrine 1 Apr 2022 content validity of * Interviewed patients may not be Suppo.rt the content validity and interpretability of COA
(Contrave) reuptake inhibitor the IWQOL-Lite representative of clinical trial endpoints.
Orexigen population. « Whilst the 2022 Patient-Focused Drug Development (PFDD)
Therapeutics, Inc. ° doct of i encourages the i ion of itati i
Methods CamEniElEly, The FDA does not y require it in
« To assess the inclusion of qualitative data in regulatory submissions . N:;;:;'s'sisr']fgr;'eevuat::g:e There appears to have been a lack of opportunity to date for
we: P - v guides, sponsors to collect rich qualitative data to COA-
- transcripts or publications. basedlendpoint
Identified FDA-approved OMMs for obesity using the Center for . . GLP-1 . SESCienapOINtEs
Drug Evaluation and Research (CDER) database? Liraglutide LP-1 receptor FDA approval: No - - - « There i d f to desi tient-centered
rug (Saxenda) agonist 23 Dec 2014 here is a need for sponsors to design more patient-centere
Reviewed the corresponding drug approval packages and product Novo Nordisk Latest label review: clinical trials integrating the patient voice.
labels 1 Nov 2024 * The FDA recommends for sponsors of OMMs to:
Semaglutide GLP-1 receptor FDA approval: No - - - Engage the FDA early
Results (Wegovy) agonist 4 Jun 2021 Provide p i
« Six OMMs have been FDA approved for obesity and/or overweight Novo Nordisk Latest label review: Specify and define functional impacts
between 1999 and 2025 (see Table 1 for approval and last label 27 Nov 2024 Use patient interviews to support anchor-based analyses,
review dates): orlistat, phentermine and topiramate, bupropion and Tirzepatide Dual GLP-1 receptor FDA approval: Yes Other Type: CEand Cl -« Interview results did not inform content validity and meaningful change
naltrexone, liraglutide, semaglutide, and tirzepatide. (Zepbound) and GIP receptor 8 Nov 2023 reviews meaningful change for the SF- Use exit interviews to ask patients about satisfaction and
P agonist and clinical iective: 36v2 PF domain score. i
« Three OMMs included in-trial and/or other qualitative data as part of Eli Lily 9 X review Objective: * Import A : drug effectiveness o X
the FDA clinical/medical or other review documents. Latest label review: 1.Explore impacts mportance of Agency review Ensure P the clinical trial
2 Jul 2025 of obesity on PF and comment on qualitative population
+No OMM applications included in-trial interview data in the product research plans early in the N P [t i
label 2. Evladluate't‘:rc:ntg:( development program « Well in-trial studies can help address
| validity of the SF- . . FDA concerns ing the i ion of COA i
« Feedback from the FDA on these OMM submissions included 36v2 + Recommended interviews to NEBTS FEQETEIng e Ierh
recommendations to sponsors for submitting qualitative evidence as 3. Determine MIC support ancholr_;,t?asedda’r\;‘alzzyses. « Collecting rich qualltatlvg 'data may also redl.}ce the need for
part of drug approval packages and the importance of well-designed on SF-36v2 PF content validity an to collect | real-world
in-trial research: « Specify and define functional often required to supplement clinical trial data.
Engage FDA early on plans for qualitative research impacts rﬁ:‘;z;‘;\;‘: important
Provide compr ive d ion for early and .
Abbreviations: CE= concept elicitation; CI= cognitive interviews; GABA = acid; GIP = gl depend: GLP-1 =gl like peptide-1;

review of qualitative evidence

Specify and define patient-relevant functional impacts

Use patient interviews to support anchor-based analyses,
content validity, and meaningful change

Use exit interviews to ask patients about satisfaction and
drug effectiveness

Involve patients in qualitative research that are representative
of the clinical trial population

. Presented at ObesityWeek 2025 | 4-7 November 2025 | Atlanta, GA, USA

IWQOL-Lite = Impact of Weight on Quality of Life-Lite; MIC= minimally importance change; PF = physical functioning; SF-36v2 = Short Form Health Survey version-2.0
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Exploring the Promise of Generative Artificial Intelligence
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(Al) for Coding and Analysing Qualitative Patient Data: [
Results from a Pilot Study in Non-Hodgkin’s Lymphoma

Karen Bailey,! Anne Skalicky,? Carla Dias Barbosa,® Sonya Stanczyk,2 Paul Cordero*
Thermo Fisher Scientific, London, UK; 2Thermo Fisher Scientific, Waltham, MA, USA; 3Thermo Fisher Scientific, Lyon, France; “Sanofi, Reading, UK

Background

+ Computer Assisted Qualitative Data Analysis Software (CAQDAS) programmes have integrated machine
learing and artificial intelligence (Al) into their tools.

« These integrations aim to accelerate time-intensive processes related to qualitative data quality control,
analysis, and reporting.

« The use of Al with sensitive patient experience data must comply with General Data Protection Regulation
(GDPR) standards and documentation

Objectives

+ Evaluate how Al performs compared with human tasks and processes.
+ Provide recommendations for Al use-cases that can meet regulatory standards, using both primary
and secondary analysis of qualitat

Methods

Figure 1. Methods of primary data collection

Design Nonvinterventional, cross-sectional, qualitative study.

E53 Type ofinterviews PROS.

Population US adult patients diagnosed with DLBCL or MCL

Data collection

2 2023,
PRO beingassessed > EORTC QLQ-C30, EORTC QLO-NHL-HG29, EORTC QLQ-NHL-LG20, FACT-Lym.

Results (cont.)

ure 4. Coding issues identified in QC of Al Methods

Coding =

toa particuar interviewer questons wihout (Figure 5, Example 1),
concept. .

. . impact.

. coders on the . + Inabity -
SR L . physical iqure 5, Example 2)

inductive concepts symploms, physical aimenis” | o Inabity
lated o amcional « Inabilty to discern between category orcode level, (e, “absence of mpact
welbeing e g, being similar concepts at the. and “absence of impacts® or ‘bother rating” and
upveat, posty category o codevel “Sothersomeness rating).

Figure 5. Examples of issues with the Intentional Al Coding

Example 1. Application of multiple inappropriate codes to a

quotation (transcript text to the left, codes applied o the right)
Interviewer: Anything in relation to kind of urinary issues at all?
Participant 001-002: No urinary issues, no. No.
Interviewer: Okay, and how about anything in relation to skin,
50 bruising or anything like that?
Participant 001-002: | don? think anything abnormal, no. No.
Interviewer: Anything respiratory at all?

SOLGC30 Views: NoViews |
Participant 001-002: Spirtual? S OLO-NHL-HG20 Improvements: No Improvemenis.
Interviewer: Respiratory. So any breathing difficulti S QLO-NHL-HG20 Meaningful Impr...- No Suggestons
anything like that? [SOLONHLHG2Views:NoViews ]

Example 2. Incorrectly coding statements associated with the PRO

 primarydata . dinical trial (transcript text to the left, codes applied to the right)
~collection study relevance, and patients' impressions of tems, instructions, and recall periods. Interviewer: So the next one | want to talk about is the one EORTC QLQ NAL-LGZ0 Views: Foedback
EORCTQLQ and ending with 2-9. o it has a long name. So whe SEORTC QLA NHLL G20 Views: Ovaall mpressian
a8 5.P ire, again, what was your overall
impression? Any feedback that you have?
Avtee - corre Rosearcn and
Treament Wa29 - e - aricipant 001-007: No, it was straightiorward. | dcin have any
board: 1620 = e L= PRo= 00 = aueity robiems at al fling it out. But o
coniol; L0 = WEG B = e aten !
+ ATLAS ti was the CAQDAS used for the case study (Figure 2). Abbenisions: KLBCL - and SIS
+ The human coding and the Al coding approaches were compared in terms of the: Gree y

Time and human resources required to finalise coding of one transcript and all the transcripts analysed
Coding issues identified in quality control (QC)

Number and type of codes applied to one selected transcript

Relevance of final analysis in relation to the study objectives.

Figure 6. Number and type of codes applied to one selected transcript 001-009

C Human Coding o) [—r—
e ;
12

No.of total Before QC: 101; After QC: 91 (76 codes removed, 41 newy created
: B codes applied codes, 25 aieady existing codes appied, 5 codes renamed)
Figure 2. Data analysis approaches . req . for symptoms and
2 o dentification human coding.
Intentional Al Coding ‘spontaneous or probed. o For example, coding of ‘fatigue” i a quotation was also
No. transcripts Strengths. . -  and inadequate
16 (due to Al restricions) per o
analysed L d ‘codes for CI. rest
» CE:Deductive (inerview guide and COM)and | Al coding functon. | Intentonal Al coding functon « Able 1o 2pply latent codes (beyond
inductve (participantiven) codes. « Researchers guided by entering a escription).
Coding  Cl: Deduciive codes to encompass summary of the intervew guide . . human input
‘comprehension and refevance of the tems, ‘questions and two instruction
instrument nstructons, and response optons sitements aesese .
 Dual coding o frt ranscipt. « Humanreviewnot | Researchers reviewed the code .
o  Coding monitred by a qualtatve data manager. completed dictonary and coding at a igh level, responss 1o nfriower cuestion
« ICAof 280% was achieved for the first transcrpt. + One transcript underwent detailed
Avtren o9
QC = quaity contol

About ATLAS.ti (v25) Al function

+ ATLAS i v25 (released in April 2024) has an Al function that uses OpenAl to perform qualitative analysis.

« If the Al coding function is not enabled, no data is uploaded to OpenAl.

« Before starting Al coding, ATLAS.ti asks for your consent before uploading data to ATLAS i servers, as well
as OpenAl servers.

+ The proprietary arrangement with OpenAl ensures that any data provided is not stored and will not be used
to train the OpenAl large language model (LLM).

« Al coding: Codes inductively without human input to help categorise, interpret, and make sense of data as
part of initial cycles of coding.

« Intentional Al coding: Allows human input of “intentions,” which are akin to prompts and context about the
research, to inform the automatic coding.

Results

Figure 3. Time and human resources? required to finalise coding of one ipt and

Figure 7. Relevance of final analysis in relation to the study objectives

e Human Coding £ Al Coding
revision ofthe COMs. coding, which can be useful for the creaton o the intal code:
+ Mapping of partcipants reported concepts with the items. book
¥ + However, e
PROS for each populaton. provision f concept requency (symploms and impacls) and
+ Confimaton of conent vty of the PROs. evidence of content vaiiity of PROS could notbe provided.
- com= PRO=

Conclusions
* Given the large environmental impacts of Al, its adoption in qualitative research is justified only by
the ion of tir ing efficiencies and quality i of outputs.

*+ The pilot results identified that the Al capabilities in ATLAS.ti (v25) were not suitable for the
ion of regul: i

all the transcripts analysed

SR Human Coding = Al Coding Intentional Al Coding
C T ) o vamers) Qb (16 ranscripts)
1, 2,

No.codes and 2:350 codes grouped into 27 categories

y-grade qualitative research involving both concept elicitation and cogni
interviews and did not create time-saving efficiencies when compared with human coding.

+ Major barriers included the inability to process more than 16 transcripts using the Intentional Al
coding function and the lack of trustworthiness in the data, which required human input that was.
equivalent or more to the human input required to code without Al.

categories 578 categores « The Al strengths lay in its ability to identify inductive (participant-driven) codes. Incorporating a
Time to code one 0 mes 50soconds (10 human CC) Human QC of oding: 180 mins hybrid approach combining the use of Al coding on 1-2 transcripts in the development of the
anscrpt (4w s ; e human-driven codebook may be useful.
aft code book: ~12 hours juman development of ntenions (prompis) i i i
Timelhuman resources " . 6 + Moving forward, the ability to train the LLM underlying the Al with the outputs of the human QC
for intalcoding Coding of 30 transcripls: ~70 hours | Al function: ~10 minutes | to help generate code categories:~ 30 mins. O A S rlC T s DG
QC ofcoding and ICA: ~30 hours Alfuncton: ~15 minutes
man eview of all ansorts 1o omove + Future work should assess how the use of Al in qualitative research complies with GDPR standards
Timathuman resources “ and the response of regulatory and study sponsor gui policies.
for QC and finalise QC of coding and ICA: ~30 hours deemed feasible due to the (Figure 5): ~110 mins
coding It ts: ~ 48 ”
e Disclosures
K A5, cov.
*Forhuman cadng i For Thormo Feber
o0 =a fotos
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1Thermo Fisher Scientific, London, UK; 2Thermo Fisher Scientific, Lyon, France; 3Thermo Fisher Scientific, Milan, Italy; “Thermo Fisher Scientific, Budapest, Hungary;

SThermo Fisher Scientific, Lisbon, Portugal

Background

« The National Institute for Health and Care Excellence (NICE) methods guidance indicates EQ-5D-3L as
the preferred health-related quality of life (HRQoL) measure. As EQ-5D-3L data may not always be
available, mapping can be applied to bridge the evidence gap between available clinical study data and
cost-effectiveness analysis requirements.

+ Where EQ-5D-5L patient-level data are available, published crosswalk algorithms can be leveraged to
map to EQ-5D-3L.

« Previous NICE Decision Support Unit (DSU) Technical Support Document (TSD)102 identified that
mapping is used in a quarter of NICE submissions. This was published in 2011 and has since been
superseded by TSD22® in 2023. While these documents?? provide guidance on conducting mapping
studies, current NICE guidelines do not discuss methods for identifying and selecting mapping
algorithms for use in cost-utilty analyses.

Objectives

+ To review NICE appraisals published or updated over the past 5 years to:
Quantify the general frequency of mapping algorithm usage
Highlight any trends in mapping algorithm usage across appraisals over time
- Determine which HRQoL instruments were most frequently mapped from
- Summarise how submitting companies identified and selected candidate algorithms for use in
cost-effectiveness analyses, and highlight any it critiqy from Evidence
Groups (EAGS)

Methods

« The NICE guidance website* was searched to identify technology appraisals published between 01
March 2020 and 28 February 2025.
Terminated or superseded appraisals, as well as those without cost-utility analyses conducted, were
excluded during first-pass review.
In the second-pass review, appraisals without mapping applied were excluded, with remaining

Results (cont.)

Figure 2. Percentage of TAs per year using crosswalking (Hernandez Alava, Van Hout)
and non-crosswalking algorithms to map to EQ-5D-3L

200%
18.0%

16.0%
14.0%

5 120%

5 100% 5 =

® 80% s i Y §
60% - = =
40% 2 = 2 §
=48 H il HIEH E 5
oow S 3 3 3

Mar 2020 - Feb 2021  Mar 2021 - Feb 2022 Mar 2022 - Feb 2023 Mar 2023 ~ Feb 2024 Mar 2024 ~ Feb 2025
Year

16.7%
18.3%
16.5%

@ Crosswalking algorithm: Homandez Alava @ Crosswakking aigoritum: Van Hout
‘Crosswalking aigoritvm: UnclearNR Non-crosswalking agorithm

100%
Abbreviaton: TA = echnoiogy appraisal
+ 58 of the 180 appraisals included for full review (32.2%) included other mapping algorithm usage not
related to EQ-5D-5L to EQ-5D-3L crosswalking:
Among EQ-5D-3L mappings, the most common measure was the European Organisation for Research
and Treatment of Cancer Quality of Life Questionnaire-Core 30 (EORTC-QLQ-C30) (Figure 3), mainly
used in oncology appraisals (n=20) but also haematology (n=4).

Figure 3. Distribution of QoL measures mapped to EQ-5D-3L among total non-
crosswalk mapping TAs
otrer measures [ NS

appraisals assessed to extract information about mapping analyses conducted. e ‘
H HAQ 6.90%
« Figure 1 presents a Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) H L,
flow diagram illustrating the identification, screening, and inclusion of technology appraisals for the ® ESS ‘ 6.90%
]
- " ws 8
Figure 1. PRISMA diagram
A isals ic ifig NI
g D omUIcE, 000%  500% 1000% 1500% 2000% 2500% 3000% 3500% 4000%  45.00%
g ((FE) Excluded in First Pass: oo
H >
appraisals without cost-utility analyses
= iventory. Got. ;S AS = Viual
A — (O=£5) Anslogue Scale -
@ Remaining after First Pass
& Review 47 (81.0%) used mapped utility estimates in company base case analyses.
B (©=E2) Excluded in Second Pass: 53 out of 58 (93.1%) mapped from patient-level data, although a small number (5/58; 8.6%) mapped
! Appraisals without mapping conducted from summary-level data; one appraisal included mapping from both
H . (o= 185) Submitting companies identified non-crosswalk algorithms of interest through a variety of approaches,
kd e often using previous NICE submissions for similar indications:
) (n=180) . 32 (55%) used previous NICE appraisals.
- 18 (31%) referenced identification through literature review.
v - 6 (10%) used the Health Economics Research Centre (HERC) mapping database.”
§ P T R . 16 (28%) did not report their approach to identification of mapping algorithms.
H = A wide array of criteria for mapping algorithm selection were considered across the appraisals by
£ submitting companies:
- However, the application of these criteria was highly inconsistent, and only 9 out of 58 appraisals
NICE = National Ins and PRISMA = Proferred Reporting ltems Systematic Reviews (15.5%) cited more than two selection criteria.
Meta-Anclyses « More than half (53%) either did not report selection criteria in the available documentation (21
isals) or relied on from previ is (10
Results - Where provided, EAG feedback on mapping algorithm selection was fairly appraisal-specific rather
than based on a consistent and comprehensive methodology.
+ Of the 626 appraisals screened, 180 (28.8%) were included for full review that reported use of mapping
algorithms.
+ Among the 180 appraisals included for full review, 127 (70.6%) included use of a crosswalking algorithm cOncl usio ns

to map EQ-5D-5L to EQ-5D-3L.
79 (62.2%) applied the van Hout et al. 2012 crosswalk algorithm.>
47 (37.0%) used mapping algorithms from Hemandez-Alava et al. studies.®
- Among these, 3 initially used van Hout et al. 2012 before switching to a Hernandez-Alava et al. study.
4(3.1%) did not clearly report which crosswalking algorithm was used in available appraisal materials.
« Figure 2 shows the proportion of the total 626 appraisals screened where mapping algorithms were
used across yearly time periods:
Over time, no clear trend was observed in the use of mapping algorithms.
Following the 2022 NICE PMG36 guidance' update, use of Herandez-Alava et al. increased
substantially. However, van Hout et al. 2012 was still used in 17 appraisals between March 2023 to
February 2025, although this included 2 appraisals that were updated but originally published in late
2021, prior to publication of the PMG36 guidance.

- Our review found that mapping still plays an important role in NICE appraisals, however
mapping algorithm usage not related to EQ-5D-5L to EQ-5D-3L crosswalking appeared
relatively i asa ion of total

- Although use of Hernandez Alava et al. EQ-5D-5L to EQ-5D-3L crosswalk algorithms
substantially increased after the NICE PMG36 guideline update in 2022, the application of van
Hout et al. 2012 was still present in some appraisals between March 2023 and February 2025.

- Algorithm  identification and selection methods were inconsistent across appraisals,
suggesting an unmet need for clearer gui
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Introduction

+ The National Institute of Health and Care Excellence (NICE) methods guide recommends EQ-5D-3L
as the preferred measure of health-related quality of life for health economic models.'2 However, as
E£Q-5D-3L data on the condition, intervention, or health states of interest may not be directly available,
mapping may be required to help translate data from other non-preference or preference-based
measures to EQ-5D-3L (or other appropriate preference-based measures).

+ Despite existing NICE Decision Support Unit guidance on mapping (technical support document
[TSD}10° and TSD224), as well as other published guidance.S there is an unmet need for guidance on
identification and selection of published mapping algorithms to generate utilty values for use in health
economic models.

+ Although the Health Economics Research Centre (HERC)® database provides a valuable resource for
identifying mapping algorithms, the search strategy adopted has not been externally validated and
may not guarantee comprehensive coverage. Supplementary literature review may also be necessary
for health log (HTA) purposes to ensure that searches are
‘contemporaneous.

Objectives

+ Conduct a targeted search to confirm the most relevant sources available for mapping
algorithms and the suitability of the HERC search strategy.

- Review pertinent discussion in existing guidance on mapping algorithms to inform
selection criteria as well as identification and selection approaches adopted in recent NICE
appraisals.

« Leverage findings to propose guidance for identifying and selecting mapping algorithms.

Methods

+ Mapping algorithm identification:
A targeted review was conducted to capture publications focusing on identifying and selecting
mapping algorithms.

+ The HERC database is a valuable resource for identifying mapping algorithms. We reviewed the
searches it used for and and concluded that while the
searches might benefit from certain sensmvny enhancements, they were sufficiently robust for
identifying relevant publications.

- The search strategy was run from January 2023 (the date of the last searches run by HERC) to
September 2025. The search strategy was translated and implemented in Embase and MEDLINE
via Ovid for comprehensive retrieval.

- Keywords related to mapping, crosswalk, utiity transfer, EQ-5D, or EuroQol were used to identify
relevant publications, without restriction by indication or geographic region.

Findings from a parallel study were also incorporated, reviewing identification criteria used in NICE

technology appraisals published or updated between March 2020 and February 2025.

« Mapping algorithm selection:

Existing published guidance on mapping (NICE TSD10°, NICE TSD22¢ and Petrou 2015%) was

reviewed to identify any potentially relevant criteria for mapping algorithm selection.

Findings from a parallel study describing selection criteria used in NICE technology appraisals

published or updated between March 2020 and February 2025 were also used.

Results

« Mapping algorithm identification:
It is recommended that the searches are rerun from January 2023 onwards to ensure inclusion of
recent publications and that records are screened by a single researcher with at least 10% of
identified publications reviewed by second screener.

The results indicated limited differences in identification of relevant mapping publications between

PubMed and MEDL However, y searches in MEDLINE/Embase captured

additional relevant conference proceedings not indexed in PubMed.

- Arerun of the PubMed search for the period 2023-2025 retrieved 137 records. The Medline search
yielded 135 records, closely aligning with PubMed results, as expected. The Embase search
retrieved 276 records. After deduplication, the combined total across all sources was 286 unique
records.

- A review of these additional publications identified ten studies containing mapping algorithms with
model coefficients provided: four full publications and six Intemational Society for
Pharmacoeconomics and Outcomes Research (ISPOR) abstracts/posters.

- None of the full publications were retrieved by the original HERC search, despite being indexed in
PubMed, suggesting some potential limitations in the original search strategy.

. While Medline and Embase both captured relevant mapping studies, Embase captured numerous
additional conference abstracts and posters, as reported a

Results of the parallel study reviewing recent NICE appraisals highlighted that although the HERC

database, literature reviews, prior NICE appraisals, and external validation studies were considered

as sources to identify mapping algorithms, they were inconsistently used across appraisals.”

+ Mapping algorithm selection:

Review of the published guidance highlighted the need to consider the type of mapping model used,
measures of predictive performance/model fit, study population characteristics, and the potential
value of age as a covariate within mapping models.
Excluding EQ-5D-5L to EQ-5D-3L cross-walk algorithm usage, results of the parallel study reviewing
NICE appraisals between March 2020 and February 2025 indicated that selection criteria were
inconsistently applied with more than half either not reporting selection criteria or relying on
precedence from previous NICE appraisals.
Although NICE DSU TSD10° and TSD22* outline important limitations of linear mapping algorithms,
as highlighted in NICE technology appraisal (TA)640.¢ there may be instances where patient level
quality of life (QoL) data are not available from the trial nor appropriate utilties from the literature,
and where mapping of summary level non-preference based QoL data from the literature may be
more suitable. Due o the non-collapsible nature of non-linear models, linear models may be
preferred in such cases.

Results (cont.)

Assessing the validity of the mapped utility estimates is valuable to help determine the most
suitable mapping algorithm. However, exploration of the full range of initial candidate models may
not be practical for measures where a large number of mapping algorithms are available (e.g.,
QLQ-C30). Thus, it may be more pragmatic to conduct an initial selection phase to shortlist
mapping algorithms before validating mapped utility estimates. If the shortlisted algorithms fail to
produce suitable utility estimates, the excluded algorithms can be reconsidered

Informed by the findings outlined above, a set of pilot guidance was then developed outlining a
practical process for identification, selection, and testing of mapping algorithms (Figure 1).

Figure 1. ing Algorithm ification and ion Flow Diagram
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Conclusions

+ Clear reporting of mapping methods used to inform utility analyses for economic models is
essential to ensure transparency and reproducibility.

- The proposed pilot guidance aims to offer a clear, comprehensive process for mapping
algorithm identification and selection.
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Background

+ Imbalances in clinically relevant baseline characteristics (i.e., treatment effect modifiers and/or
prognostic factors [PFs]) across study populations may lead to biased results in unadjusted indirect
comparisons (e.g.. network meta-analysis).

- Multilevel network meta-regression (ML-NMR)' enhances network meta-analysis by statistically
adjusting for effect modification (EM) in connected networks.

ML-NMR is the most flexible anchored population-adjusted indirect comparison (PAIC) method, as it
enables transporting effect estimates to any target population of interest and is capable of comparing
any number of treatments.

« Existing PAIC methods for disconnected networks (ie., unanchored matching-adjusted indirect
comparison [MAIC] and simulated treatment comparison [STC]), however, are limited to pairwise
‘comparisons and cannot transport estimates beyond the comparator population.

Objectives

+ To address this gap, we introduce multilevel unanchored mla-rognssmn (ML-UMR)—a novel
extension of ML-NMR for via
simulation.

Methods

ML-UMR: A Novel Extension of ML-NMR
 We introduced two types of Bayesian ML-UMR models (Figure 1) and motivated the application wnh

Results

Simulation Study

* ML-UMR models invoking SPFA accurately predicted LORs for A vs. B in the comparator population
regardless of the true EM strength (|bias|<0.009 [<6.4%] and 94.8%-96.0% coverage) (Figure 2 and
Figure 3)

+ The predicted LORSs for A vs. B in the index population were unbiased in the absence of EM and
relatively robust to weak EM (bias=-0.06 [-11%]; coverage=93%); a high degree of bias (-0.29 [-67%])
was observed, however, when EM was strong

+ Relaxing SPFA in the ML-UMR model resulted in accurate LORS in both the index and comparator
populations across all scenarios: bias<0.007 [<1.5%] and 93.4%-95.6% coverage.

Figure 2. Absolute Bias of LOR

bar: Index Populstion
fotan seFA swong ey |
Retan S9FA (Wosk EN | I F
SPFA R EM) | I |
a1 oz 63 60 o1 (5] (5]
Mosel  WRelax SPFA ) SPFA fso EM) Abschte Bas of LOR

Abbreviations: EM = eflect modiication: LOR = log odds raio; SPFA = shared prognostc factor assumption

simulated examples of pairwise PAICs for treatment A (index) vs. ). Here, p:

data (PLD) are available for A, while only aggregate-level data 1ALD) are reported for B.

The first type of ML-UMR model, invoking the shared PF assumption (SPFAY), implied there is

treatment effect homogeneity at the individual level (i.e., no EM) for A vs. B.

a. Fitted using PLD for A and ALD for the overall population for B

The second type of ML-UMR model, relaxing SPFA, allowed for potential treatment effect

heterogeneity at the individual level (i.e., EM) for A vs.

a. Fitted using PLD for A and ALD for non-oveﬂappmg subgroups that partton the overall
population for B (e.g., four subgroups formed by the interactions between PFs X, and X, in

ermon),
mode predictions (.. over or under prediction of the rue effect). Note,
the model,

Figure 3. Coverage of 95% Crls for LOR
. CompantorPopulation | indexPopuiation |

«
simulated examples). S
« The general formulas for an ML-UMR indirectly comparing A vs. B are presented in Figure 1, which £ o8
extend straightforwardly to analyses involving additional treatments andior multiple studies per S
treatment. B 06
5
Figure 1. ML-UMR Model Comparing Avs. B §
ML-UMR Type 1 (Invoking SPFA) ML-UMR Type 2 (Relaxing SPFA) S o2
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om (e + Xy Bor) ("m Omre = ‘2.!7 w + FeBrr)* (7
Aobrovatons MLAUMR = Sora= snared o Conclusions
Where ., a0 o xisa
s P, g 9 vactr i s for B o e i of « This study demonstrates that the ML-NMR framework can be extended for unanchored indirect
[ more

generally o handle three or more treatments and muliple studies per treatment,

Simulation Study

« Our simulation study indirectly compared binary outcomes for A vs. B from two single-arm studies.

« Population imbalance was induced across studies by generating correlated PFs with different means, and
outcomes were simulated: 1) assuming PFs have the same effect on outcomes for A and B (i.e., SPFA),
which implies no EM; and 2) relaxing SPFA, thereby inducing weak to strong EM.

+ Bayesian ML-UMR models were fitted using OpenBUGS (3 chains, 2,000 total iterations per chain, 1,000
burn-in period) to assess the absolute and relative bias and coverage of 95% credible intervals (Crls) of
predicted marginal log odds ratios (LORS) in the comparator and index populations.

« The two types of ML-UMR models were evaluated under three scenarios: 1) shared PFs for A and B (ie.,
no EM); 2) weak violation of SPFA (i.e., weak EM); and 3) strong violation of SPFA (i.., strong EM).

« Table 1 summarizes the assumptions and simulation settings settings for this study.

Table 1. Assumptions for Simulation Study

Parameter Assumption

Monte Carlo replications 500

Sample sizes Equal samples of n=1,000 for each trial

PFs Two binary variables (X;, X;) with mod lation (0.5)
Index: X, 3

2
Comparator: X, = X, = 0.7

Prognostic strength of X, * Scenarios 1-3: B, 4 = frs
Prognostic strength of X, Scenario 1: fi4 = o

Scenario 3: fu4 = -2, f

Baseline outcome* ;ap =025

Abbreviaton: PF = prognosiic factor
“Modeled on the logit scale

[ A Soityfo ool Eonerics nd utcomes 19-12 November 2025 lasgon,Sotand, UK

« In the pairwise unanchored setting, the SPFA is the for
effect estimates from the comparator population to a different target population, such as the
index.

- This is analogous to the shared effect modifier assumption (SEMA) in anchored PAICs. SPFA
is a stronger assumption than SEMA, and thus it may be more difficult to achieve
transportability in unanchored analyses.

- The SPFA may be relaxed by andlor
multiple comparator studies? or clinical expert oplnlon strallﬂed analyses could Rieobe
explored. Further research is required in this area.

Obtaining the data necessary to relax SPFA will be challenging in practice, as the reporting of
comparator data is often limited.

+ ML-UMR effectively simplifies to unanchored STC if two treatments are being compared in the
comparator population.

Consistent with the findings of Ren et al.,* effect estimates in the comparator population were
unbiased if all PFs were included in the model, regardless if the SPFA is violate

« Unlike MAIC and STC, ML-UMR allows transporting relative effect estimates to any target
population under certain assumptions (e.g., the SPFA may be required if sufficient data are not
reported for comparators), can compare any number of treatments, and can synthesize multiple
studies per treatment, but it remains subject to strong limitations inherent to unanchored
comparisons.
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An Exploration of Implementing Herd Immunity Into
Static Models for Economic Evaluation of Vaccines

Objective

e Aim: Compare vaccination effects on infection rate in both DTMs and Markov models.
¢ Develop and compare two models for the same hypothetical disease:
— DTM: Captures person-to-person transmission and indirect (herd) effects through
changing prevalence and contacts
— Markov model: Models infection using a simpler time-step (discrete time), with transition
probability from susceptible to infected informed by the DTMcritiques from Evidence
Assessment Groups (EAGSs)
e Evaluate impact of herd immunity on infection rate
e Analyze how different functional forms of herd effect in the Markov model influence results
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An Exploration of Implementing Herd SCIENTIFIC
Immunity Into Static Models for Economic

Evaluation of Vaccines

Josie Dodd," Des Dillon-Murphy," Ruth Chapman'
1Thermo Fisher Scientific, London, UK

Background

« Infectious diseases like pneumococcal, influenza, and COVID-19 can cause serious complications or death,
especially in the elderly and high-risk groups. '

« Vaccination is highly effective in reducing ciinical and economic burdens."

« Dynamic transmission models (DTMs) are used in infectious disease modeling but are complex and
computationally intensive.

« Markov models are more common in health economic but struggle with herd
effects, potentially underestimating vaccine impact.

« Indirect effects in Markov models are included through fixed-input parameters from empirical data to adjust
incidence rates at specific vaccination coverage levels.

Objectives

+ Aim: Compare vaccination effects on infection rate in both DTMs and Markov models.
+ Develop and compare two models for the same hypothetical disease:
DTM: Captures person-to-person transmission and indirect (herd) effects through changing
prevalence and contacts
Markov model: Models infection using a simpler time-step (discrete time), with transition
probability from susceptible to infected informed by the DTM
« Evaluate impact of herd immunity on infection rate
+ Analyze how different functional forms of herd effect in the Markov model influence results

Methods

« Both models use a simple susceptible-infected-susceptible (SIS) structure (infection does not increase
mortality, and recovered individuals retumn to the susceptible pool) illustrated in Figure 1. The population is
stratified into 3 age equally sized groups: Group 1, Group 2, and Group 3.

Figure 1. Model structure for both the DTM and Markov model

* v_i: Vaccination rate of Group i
« VE: Vaccine efficacy S_i: Susceplible population in
pi

+ I_tnfectious population in Group i
s * B_(i,j): Transmission rate from an infe
Z BuSi1-VE) individual in Group j to a susceplible individual in

& Group i
— « 7:Recovery rate
i

Modelling assumptions

+ Demography is not included in the model

« The rate at which patients transition from the susceptible health state to the infected health state was informed
by the incidence rate in the DTM to minimize the differences between the Markov model and the DTM.

+ The model was run over a period of 10 years, with vaccination commencing after a 1-year bum-in phase.
« The force of infection was assumed to be the same for all age groups, and the contact matrix used in the
model was symmetric.

Results

« Figure 2: Shows the disease dynamics predicted by the DTM.
Before vaccination: Infectious population quickly reaches a steady state
Upon vaccination: Significant drop in infections in Group 1, reducing infections in Groups 2 and 3,
especially in Group 2 due to higher contact rates
Highlights: Indirect benefits of vaccinating Group 1 in reducing overall disease burden
System stabilizes to a new steady state within 10 years

« Markov model simulations (not shown):
Demonstrates similar behavior to Figure 2
Notable difference: Group 2 and Group 3 are not affected by the vaccination of Group 1
Indicates: Indirect effects of vaccinating Group 1, inherently included in DTM, are not captured in the
Markov model

Figure 2. Disease dynamics of the dynamic transmission model
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Results (cont.)

Indirect effect

« By comparing the number of infections in the Markov and DTM, we can gauge the extent of herd immunity
predicted by the DTM.

« Examining various roll-out rates helps understand their impact on herd immunity.

+ Markov models often include herd immunity, approximated using real-world evidence (RWE) as a constant
modifier to the incidence rate. This study used a constant value of 6.8%, based on the indirect effect of the
pneumococcal conjugate vaccine.*

+ Figure 3 shows that the Markov model with constant herd immunity predicted fewer infections than the DTM
before reaching 40% vaccination coverage, suggesting it was less conservative and may have overestimated
herd effect. Later, the DTM predicted fewer infections, indicating the Markov model underestimated indirect
effects in the later phase of the simulation. A fourth simulation added a linear vaccine-coverage-dependent
herd effect to the Markov model. The results were more conservative but did not match the DTM, indicating
that the herd effect was not linear, though it improved over the constant herd effect.

Figure 3. Incident i for i Group 1 il for i
rates of vaccination

Model Type =0T — Markox - Markor wen Constan e et ko it nea Hord Ect
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-
.
t
-
i
H Veinaion a0 Venaonrua =04
fo
H
,,
P e o o ok
Proportion of Group 1 vacinated

‘Abbreviaton: DTM = dynamic transmission model

« In Figure 4, we present the results of a similar analysis, where instead of varying roll-out rates, we expanded
coverage 1o different demographic groups. When expanding vaccination coverage, we observed a more
pronounced herd effect, with infections dropping to zero when less than 75% of the total population was
covered. Similar to Figure 3, the Markov model with constant herd effect underestimated infections at low
coverage levels and overestimated them at high coverage levels.

Figure 4. Inci of il i for i il i under various
vaccination strategies targeting different population groups
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‘Abbreviatons: DTM = dynamic ransmission model

Conclusions

+ Incorporating herd immunity in static models:
Enhances economic evaluation of vaccine programs.
+ Care should be taken in selecting how to apply indirect effects:
i ination benefits and improve model accuracy
intain conservatism to avoid overestimating economic impact
- Constant herd immunity may:
- Overestimate herd effect at low-coverage levels
5 herd effect at high: levels
- This work provides key considerations for developing a framework to include indirect effects in
static models

Limitations and future work

« The results of this analysis were highly dependent on the input parameters, and further exploration of these
parameters is necessary to fully understand their impact.

+ Modelling so far has been illustrative; it would be valuable to apply this model to a reakife scenario and
compare the results to actual data.

+ Understanding how different parameters affect the indirect effect could lead to the development of a method
for approximating herd immunity to incorporate into a Markov model.

« This approach would allow for the inclusion of the indirect benefits of vaccination while maintaining the
conservatism required for a robust health technology assessment
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Objective

e This study aimed to evaluate a zero-shot GPT-4-assisted extraction approach for clinical outcomes
from RWE studies in a specific cancer subpopulation to address the following objectives:
- Identify and document challenges during data extraction, especially in RWE designs and studies
with mixed populations, focusing on subsets of interest.
— Provide recommendations for using LLMs in these instances.
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Background

« Large Language Models (LLMs) streamline literature reviews by reliably extracting
relevant information, thus reducing manual effort.

+ We previously reported:

Limitations and recommendations

« For each identified the i i with the pp h are
in Table 1, along with a workflow and i ions for future projects using
LLMs for data extraction (Figure 1).

ngh accuracy (84%, range: 66%—-96%) uslng zero-shot prompts for
pecific clinical from ic literature review (SLR) of

randomized controlled trials (RCTs) in atopic dermalms 1

High reproducibility rates (80.6%-100%) under the same human operator and

conditions, but lower reliability (65.7%-95.5%) between different using
identical prompts.2

+ While extraction has been tested on a broad range of therapeutic areas using RCT
data,?* real-world evidence (RWE) studies and complex research questions, such as

those involving specific are not fully
Objectives
* This study aimed to Il hot GPT-4 isted

for clinical outcomes from RWE studies in a specific cancer subpopulanon to

address the following objectives:

~Identify and document challenges during data extraction, especially in RWE
designs and studies with mixed populations, focusing on subsets of interest.

- Provide recommendations for using LLMs in these instances.

Methods
« A targeted literature review (TLR) assessed the comparative effectiveness and safety of
immu for Il cell lung cancer (NSCLC) patients with

programmed death-ligand 1 (PD-L1) expression 250% in RWE studies. Sixteen

publications covering ten observational primary studies were included.

« Zero-shot prompts were developed, tested, and optimized for a proprietary GPT-4-based
LLM using one included publication. Once satisfactory output was achieved (i.e., all
predefined fields extracted with correct formatting and no critical omissions or errors
after human validation), data were then extracted by the LLM for each remaining
publication individually.

- Zero-shot prompt: input given to a LLM to perform a task without any prior specific
training or examples for that task; the model relies solely on the prompt and the
provided documents

« Data extracted by the LLM were validated by a human investigator, with the main
challenges noted during the process.

« Related publications were identified and categorized manually by a human reviewer.

Results

« The main challenges identified during the extraction and validation process were:
1. Difficulties in isolating data for the target population (PD-L1 250%) when reported as
a subset of a broader NSCLC population with diverse PD-L1 expression statuses.
Incorrect or missing data extracted by the LLM for subgroups (e.g., sex, age,
smoking status) and fields related to study characteristics (e.g., follow-up duration,
data source).
. Multiple files for a single study caused discrepancies from data presentation (tables,
text, figures), multiple data types and timepoints, variations between main text and
supplemental materials, and related publications.

[

w

Table 1. C and cor for future use
s i « LLM oft the overal . tudies with
i dee v ot one 2 5 =X
from the target population interest. Include detailed context and clearly indicate
(PD-L1 250%) within a broader that only data for the target subpopulation
population (NSCLC) are of interest.
Incorrect or missing data for LM may extract « Enh specificity for subgroup
subgroups subgroup data. data
+ The LLM used for this study did not * Include detailed instructions and examples in
recognize data n figures. the prompt
Lack of ition of related + The « Consider
publications LLMto identiy related publications, resulng 1. Identiy related publications manually
in 1o extract
only new data.

2. Identiy rlated publications, compare
data manually, and use LLM for
extraction only if new data points are
present, refining the prompt as needed.

materials  + Multpl the main - E rompt instructions for handiing
b d i i
LLM processing, especially in mixed « Specily prioritized information for extraction.
population studies with + Note boin
data supplementary material.
Formatting issues « Inconsi i + Standardize
reqires addiional processing and + Provide clear examples.
standardization.
Generic platform vs platform  + Using a generic LLM inerace may ncrease + LLMs inegralednlo aerature-eview
integrated within literature d research
review software needed to use itfor (g
ideniiying related publications, providing  higher idelty for TLRs.
‘examples in prompts) + Builtin linkage across related publications

reduces redundant data extraction from
‘overtapping or duplicate studies.
LLM architectures, o platform integrations.
Rotveviasons LU= (oo inguage model NSCLG = nosmall sl g cancer PO.L1 = programmed deatigand 1

Figure 1. d workflow diag and i i for future
projects using LLM for data extraction

Select one or two
st for prompt
slopment and
optimization.
Determine whether a
single prompt is
sufficient or if multiple
prompts are needed to
break down th
of information ext
per prompt

Finalize the data
extraction table.
Allocate time for
improving data
formatting and
standardization

acr
publications

* As a result of these ion and idation of data,
along with correction of formatting issues, resulted in time expenditure equal to or
greater than validating manual extractions.

Conclusions

Some LLMs now support reading Excel™ fils. If available, uploading the table for y
the workflow. At the time of this work, this functionality was not available
Abbreviations: LLM = large language model

+ LLMs can extract data from RWE studies but face signi with clinical it for and mixed populations. Heterogeneity and

limited standardization in reporting of observational studies likely contributed to errors in LLM-assisted extraction wuth zero-shot prompts.
« Further into prompt i ing (i. e., design and execution) is needed to improve efficiency and accuracy in LLM-assisted data extraction for RWE study
designs and I i across multiple files per study and various types of data. Additional considerations are needed for generic LLMs

versus. SLR-specific tools.

- Future projects should consider and evaluate the time required for human
potential time savings.

and prompt imization to assess
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A Global Targeted Literature Review

Objective

e The goal of the study was to review published real-world benefits of GLP-1 RA-based
therapies beyond their established effects on weight loss and glycaemic control.
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Real-world Evidence on the Broader Benefits of SCIENTIFIC

GLP-1 RA-based Therapies: A Global Targeted

Literature Review
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Thermo Fisher Scientific, London, UK

Background Objectives

« The glucagon-like peptide-1 receptor agonist (GLP-1 RA)
semaglutide (Wegovy®) and dual GLP-1 RA/glucose- and glycaemic control.
dependent  insulinotropic ~ polypeptide (GIP) ~agonist
tirzepatide (Mounjaro®) have transformed the treatment of
overweight/obesity.'2 Methods

« However, health technology assessment (HTA) bodies
have criticised the evidence for longer-term impacts on
weight-related comorbidities as insufficient.*¢

« As weightrelated comorbidities are a major driver of the

* The goal of the study was to review published real-world benefits of GLP-1 RA-based therapies beyond their established effects on weight loss

« A targeted literature review was conducted in Embase and Medline using a predefined search strategy for real-world evidence (RWE) on semaglutide or
tirzepatide published through 4 June 2025.
« No restrictions were applied to the patient population.

C0205
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economic burden of overweight/obesity,~* understanding + Records reporting clinical outcomes beyond body weightcomposition and glycaemic control were included.

the broader impact of GLP-1 RA-based therapies may « For each study, data from the longest observation period per endpoint were analysed qualitatively.

better capture their value to healthcare systems and ) )

society. + Results are presented as the number of studies showing improvement among those reporting a given endpoint and comparison (n/N).
+ Detailed results per included study can be obtained by scanning the quick response (QR) code below.

Results Figure 1. Evidence Map

+ Of 580 records screened, 186 advanced to full-text screening and 133 were included. The number of unique
studies identified for each outcome and the number of reported endpoints are summarised in Figure 1

{{37' Cardiovascular Outcomes

+ GLP-1 RAs improved systolic, diastolic and pulmonary artery pressure (each 1/1) vs. baseline, and arrhythmia
(2/2), heart failure (HF), HF exacerbation, atrial fibrillation, ischaemic heart disease, peripheral vascular
disease, cardiovascular (CV) disease, myocardial infarction, major adverse cardiovascular events (MACE)
and congestive heart disease (each 1/1) vs. no GLP-1 RA, but showed no effect on ischaemic stroke (0/1).

+ Semaglutide improved N-terminal prohormone of brain natriuretic peptide (NT-proBNP) (2/2), New York Heart
Association (NYHA) class (2/2), 6 Minute Walk Test (6MWT), atherogenic index of plasma, carotid intima-
media thickness, HF-related emergency department (ED) visits, HF-related hospitalisation, Kansas City
Cardiomyopathy Questionnaire (KCCQ), lipid triad index, risk of atherosclerotic CV disease, uric acid/high-
density lipoprotein (HDL) ratio (each 1/1), systolic blood pressure (SBP) (22/35) and diastolic blood pressure
(DBP) (18/35) vs. baseline, and improved SBP (2/2) and reduced the risk of ischemic stroke (3/4) vs. no GLP-
1RA.

+ Tirzepatide improved 6MWT, KCCQ, left ventricular ejection fraction, NT-proBNP, NYHA class, heart rate
(each 1/1), SBP (5/5) and DBP (3/4) vs. baseline, and improved HF exacerbation (1/1), MACE (2/2) and a
composite endpoint of HF exacerbation and all-cause mortality (ACM) (1/1), stabilised SBP (1/1) and DBP
(1/1) and reduced the risk of ischaemic stroke (1/1) vs. no GLP-1 RA-based therapy.

+ Tirzepatide reduced the incidence of cerebral infarction vs. semaglutide (1/1) but there was no difference in
ischemic stroke, acute coronary syndrome, HF or ischemic heart disease (each 0/1).

( }{%) Renal Outcomes

+ GLP-1 RAs improved blood urea nitrogen (1/1) and renal resistive index (1/1) vs. baseline. No improvements
were reported for albuminuria (0/1), creatinine (0/4), urine albumin-creatinine ratio (UACR) (0/1) or urea (0/1).
Improvements were observed in acute kidney injury (1/1) and renal resistive index (1/1), with mixed results for
estimated glomerular fitration rate (éGFR) (1/4), vs. no GLP-1 RAs.

+ Semaglutide improved UACR (13/19) and uric acid (5/10) vs. baseline. Few studies reported improvements in
chronic kidney disease (CKD) status (1/1), creatinine (3/18), albuminuria (0/1), blood urea nitrogen (0/2),
microalbuminuria (0/1) or éGFR (1/27). Improvements were reported in the risk of acute kidney injury (2/3),
with mixed results for GFR (1/2), vs. no GLP-1 RAs.

+ Tirzepatide improved eGFR (3/4) but not creatinine (0/1) vs. baseline. Impmvemems were noted in eGFR
(1/1) and major adverse kidney events (1/1) vs. no GLP-1 RA-based thera

+ Tirzepatide showed improvements vs. GLP-1 RAs in the risk of acute kldney injury (2/2), kidney events (1/1),
major adverse kidney events (1/1) and UACR (1/1).

Cp Hepatic Outcomes

+ GLP-1 RAs had mixed effects on alkaline phosphatase (ALP) (1/2), alanine transaminase (ALT) (2/6) and
ultrasound attenuation parameter (1/1) vs. baseline, and no impact on aspartate aminotransferase (AST)
(0/5), enhanced liver fibrosis score (0/1), gamma-glutamyl transferase (GGT) (0/1), liver stifiness (0/1) o total
bilirubin count (0/2).

+ Semaglutide improved ALT (15/19), AST (10/17), GGT (8/13), fibrosis-4 index (7/8), hepatic steatosis index
(5/5), AST to platelet ratio (3/4), controlled attenuation parameter (4/4), fatty liver index (3/3) and triglyceride-
glucose index (3/3) vs. baseline, but had mixed effects on liver stiffness measurement (2/5), total bilirubin
(1/3) and type IV collagen (1/3).

+ Tirzepatide improved AST vs. baseline and ALT, AST and GGT vs. GLP-1 RA (dulaglutide) (each 1/1).

+ No studies comparing semaglutide and tirzepatide were identified.

Lipid Profile

+ GLP-1 RA-based therapies had mixed effects on high-density lipoprotein cholesterol (HDL-C) (2/9), low-
density lipoprotein cholesterol (LDL-C) (6/10), total cholesterol (TC) (4/10) and triglycerides (TG) (4/9) vs.
baseline.

+ Semaglutide improved LDL-C (35/45), non-HDL-C (4/5), TC (30/34) and TG (32/47) vs. baseline. Most studies
reported no effect on HDL-C (9/45). Improvements were reported in LDL-C (2/2), with mixed results for HDL-C
(1/2) and TG (1/2), vs. no GLP-1 RA.

+ Tirzepatide improved HDL-C (2/5), LDL-C (5/7), TC (6/6) and TG (6/7) vs. baseline and TG (1/1) vs. no GLP-1
RA

+ No studies comparing semaglutide and tirzepatide were identified.

Neurological and

Psychological Outcomes

17 unique studies {
(4 global, 8 US, 2 Japan, \
2 Spain, 1 Sweden)

- 48 diflerent endpoints

+ 73 unique studies

1 Pakistan, 1 Romania, 1 Slovenia, 1 Turkey)
+ 10 different endpoints

Bone Health

+ 4unique studies
(3US, 1 taly)

+ 14 different endpoints

C:rdiovascular
+ 66 unique stu
{5 goon.17.05: 15 al, 7 Japan, 4 S Avaia,
3 China, 3 Spain, 3 UK, 2 UAE, 1 Colombia,
1 Germany, 1 Pakistan, 1 Switzerland)
. + 53 diflerent endpoints
Hepatic Outcomes
+ 36 unique studies 3
(1 global, 10 Japan, 6 US, | Renal
5 laly, 5 Spain, 3 UAE. / + 56 unique stu
2 China, 2 UK, 1 Croatia, {3 gloou 1y 11 US, 10 Japan, 7 Span,
1 Romania) / N 4 Saudi Arabia, 2 Columbia, 2 UAE, 2 UK, 1 China,
-\s4derentsosponis | g \ 1 Croatia, 1 North Macedonia, 1 Remania)
2 + 15 diflrent endpoints

/ \
/bw ) |

All-cause Mortality Cancer Risk
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Abbreviation: UAE = Uniled Arab Emirates

@ Bone Health

« GLP-1 RAs improved bone tumover markers (carboxyterminal telopeptide [1/1], bone isoenzyme of alkaline
phospna'ase [1/1]), adiponectin (1/1) and myostatin (1/1) vs. baseline, but not bone mineral density (0/1).
GLP-1 RASs red:

2/2) and (1/1) and improved
hypocalcaem\a calcium and vitamin D (each 1/1) vs. no GLP-1 RA.
ide reduced the risk of (111) and (111) vs. no GLP-1 RA.

. Tlﬂepallde improved hypocalcaemia vs. no GLP-1 RA-based therapy (1/1).
« Tirzepatide reduced the risk of osteoarthritis vs. semaglutide (1/1).

@ gical and ical O

+ GLP-1 RA-based therapies reduced alcohol consumption (1/1) and the risk of Alzheimer's disease (2/2), Lewy
body dementia, vascular dementia and seizures (each 1/1) vs. no GLP-1 RA-based therapy. No effect on
Parkinson's disease (0/1) was reported, and results for depression were mixed (1/2).

- Semaglutide improved cravings (2/2), emotional eating behaviours (2/2), binge episodes (1/1) and food
addiction (1/1) vs. baseline. Semaglutide improved stimulant misuse, nicotine misuse, alcohol misuse,
cannabis misuse and smoking cessation (each 3/3) vs. no GLP-1 RA. Semaglutide reduced the risk of
depression, psychosis and suicidality vs. no GLP-1 RA, but had no impact on bipolar disorder, anxiety
disorder, OCD or negative control outcomes (ach 1/1). Semaglutide reduced the risk of Aizheimer's disease
(2/2), encephalitis (1/1), cognitive deficit (1/1), dementia (1/1), epilepsy/seizures (1/1), insomnia (1/1), Lewy
body dementia (1/1) and vascular dementia (1/1) vs. no GLP-1 RA.

« No studies were identified for tirzepatide.

% Cancer Risk

+ GLP-1 RAs (semaglutide, liraglutide, dulaglutide) reduced the risk of pancreatic, gastrointestinal, skin, breast,
female genital, male genital, prostate, urinary tract, eye, brain, central nervous system, thyroid, respiratory,
mesothelial and lymphoid/hematopoietic cancers (each 1/1) vs. no GLP-1 RA.

« No studies were identified for tirzepatide.

All-cause Mortality

+ Both semaglutide (4/5) and tirzepatide (3/3) improved ACM vs. no GLP-1 RA-based therapy.
 Tirzepatide was associated with a lower risk of death vs. GLP-1 RAs (2/2) and semaglutide specifically (1/1)

(2global, 15 Htaly, 13 Japan, 11 US, 6 Saudi Arabia,

. References
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and economic value of these treatments. Of note, evidence suggests that GLP-1 RAs may have Daciosies
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Background

+ Real-world data sources, such as health insurance claims and Diagnosis Procedure Combination (DPC)
databases, are commonly used in Japanese research because of their broad coverage and suitability for
longitudinal analyses, 2 but these sources often lack detailed ciinical information

« Electronic medical records (EMRs) offer rich clinical detail, including laboratory values and indicators of
disease severity and progression,? but access to EMR-based data—particularly for commercial research—
remains limited.

« The Millennial Medical Record (MMR) database includes data from EMRS, claims, and DPC sources. It has
the potential to be leveraged for real-world research, including lung cancer and other disease areas, using its
comprehensive clinical and longitudinal data.

« To describe the characteristics of the MMR database, lung cancer was selected due to its clinical relevance
and its status in Japan as a leading cause of death,* with it rising age-adjusted incidence rate since 2019.5

Objectives

+ The goal of this study was to describe the characteristics of MMR data, illustrating its utility for
lung cancer research.

Methods

MMR Overview

+ The MMR database includes structured and unstructured data from EMRs (Table 1) that complies with the
Medical Markup Language 4.2.0 standard ¢ claims data, DPC data, and imaging data.

+ Data are collected under the framework of the Next Generation Medical Infrastructure Act” which allows only
certified entities to manage and anonymise medical information for research use. Processing staff complete
mandatory training in anonymisation, data security, and compliance (Figure 1). The MMR database is
operated by the Life Data Initiative and NTT DATA Japan Corporation.

+ As MMR's coverage expands throughout Japan, the number of participating hospitals increased from 43 in
2020 to 67 in 2025 (Figure 2). Of these, the number contributing EMR, DPC, and claims data usable for
research increased from 10 to 26 over the same period.

« Figure 3 provides an overview of data availability in the MMR database.

Table 1. MMR Overview

67 }
hospitals under secondary use agreements with LDI, as of Aug 2025

Patient coverage 1.9 milion patients 1.5% of plete EMR + DPC + claims data
as of Feb 2025

Results

+ As of 2024, the MMR database included 1.6 million individuals from 25 hospitals contributing EMR, DPC, and
claims data across Japan, while the NDB database included 88 million individuals. Overall age distributions
were similar, with all proportional differences under 5%, supporting the MMR database's representativeness.
The largest gap was 4.49% in the 75-79 age group (Figure 4).

Figure 4. Age Distribution Among MMR and NDB

w0 aMMR = NDB
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Note: The

+ Among 29,545 patients with lung cancer, 63.1% were male (Figure 5). The largest age group was 70-79
years old (44.2%), consistent with national incidence data showing higher occurrence in adults aged 69 and
older than in younger age groups.®

Figure 5. Age and Sex Distribution of Patients With Lung Cancer in MMR
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Abbreviation: MMR = Milenial Medical Record

+ Among 29,545 patients with lung cancer, keywords indicating tissue types—adenocarcinoma, small cell, and
squamous cell carcinoma—were identified in 10%-40% of cases from unstructured data (Table 2). The
keyword list was indicative; clinician validation would expand data identification.

Data collection Started in 2016 and is ongoing® Table 2. Availability of Clinical Data in Unstructured and Structured EMR
Y upds Percentage (%) of Patients
'
Data access. Review required by the LDI ‘Purpose of Data Use Review Board" WD R e Deecyr) With Keywords/Codes
pre—— - Keywords in unstructured ENR
Sept Histology
i Lung) i ", OR
Figure 1. Data ing and isati Figure 2. itals Contributing to ()4 (R or B i xpressions” ERGS
MMR, by Region (Small Cell Lung Cancer or SCLC)#without negative expressions; OR
{([*3E) R 10~15%
- Opt-out procedures managed by contributing hospitals Tl s (IE)/INBRA)+ (B8)without negaive expressions”
| Tonoku 0 (Sauamous Cel Carcinoma or SCC)+(Hi o Lung) OR
Data anonymisation and linkage* Kanlo! 12 g OR 10~15%
« Removal of direct identifiers Hokuriku 6 - ‘carcinoma (i) +(W8 S B2 +without negative expressions’; OR
+ Creation of pseudonymised patient IDs for cross-source linkage Tokai 3 (L B2y (Bh)+without negative expressions”
between EMR, DPC, and claims Kinki (Kansai) 17 Geneliotest
+ Re-identification rsk assessed; low-frequency or potentialy ideniiying | Chugoku: 1 /’ N
values suppressed if needed Shikoku EGFR (EGFR) 20-25%
¥ Kyushu ALK (ALK 15-20%
Okinawa ROS1 (ROS1)" 5~10%
1. Anonymised patient-level datasets Disease score (PS)+Anyof the numbers 0-8; OR
2. Aggregated staistical datasels of the numbers 0-9;
3. Pssudonymised datasets available to a limited group of users, subject erformance salus  performance)s (Status)+any of the numbers 0-9 et
to additional regulatory requirements Metastasis site
Abbreviations: DPC = - Bone (Bor 3
Lymph node (1) 227 S)+{REH5 o B or Meta)without negative expressions” Lo “W”w" o
Brain (B or Brain)+(¥# or 3 or Meta)without negative expressions™
Figure 3. MMR Data Overview Data from structured EMR
Tumour marker tests
Structured data R CEA - 70-75%
- Demographics (sex, date of birth, nationality, insurance information, elc.) scc - 3%~40%
+ Diagnosis history (dincal outcomes/comorbidiies using ICD-10 codes. Unstructured data % ~ -
disease onset and end date, outcome, elc.) + Clinical notes (progress notes, physician CYFRAZIL 15-20%
+ Prescriptions and injections (drug code, daily dosage, route, start date, ) = 1 = cylokeratin
end date, etc) + Discharge summaries (admission course, et e s B S o B
+ Laboratory tests (specimen type, JLAC10 code, test result reference findings, outcomes) Ay aiphatet befors EGFRIALKIROS] are encioded CEEE
range, iag for abnormal value, eic.) + Radiology reports
- Vital signs (temperature, blood pressure, pulse, oxygen saturation) *Referral ltters and consultation notes
Pr— Conclusions
data magingosta_ |
Elis J - Age distributions were generally similar between the MMR and NDB databases, supporting its
- Adnisson and discharge - Demographics + Presciptions. + Xray, CT,MRI representativeness.
. l;:?émm.mmm . Vn'suuvan‘oe * Hospital * By integrating complete EMR d: including type and from
o  infmaton Abtreviatons: DPC = Diagnosis rocedure Combination records—with claims and DPC data, the MMR database enables research closely aligned with
jiagnoses. EMR = elecronic medica ecord; JLACHD = Japan Laboratory

+ Medical practice ‘Code, version 10; MMR = Milennial Medical Record

Statistical Analysis

+ To describe MMR data characteristics, age distribution as of 2024 was calculated and compared with the
National Database of Health Insurance Claims and Specific Health Checkups of Japan (NDB)? using
patients with a first-visit claim between April 2023 and March 2024.

« Patients with lung cancer were identified using ICD-10 code a C34* as of February 2025, with counts
stratified by sex and age.

« To demonstrate the value of EMR data, keywords were grouped into five domains: histology, genetic tests,
disease Scores, metastasis sites, and tumour marker tests. A rule-based keyword search was applied to
assess data availability, regardiess of confirmed presence. Keywords for histology, genetic tests, and
disease scores were extracted from unstructured data using SQL scripts program supported by Generative
Al Analyses were descriptive.

[ A Soityfo ool Eonerics nd utcomes 19-12 Novnber

routine clinical practice, creating opportunities for real-world studies that complement clinical
ials.

- The growth of the MMR database the feasibility of EMR data for large-
scale research in Japan. As coverage expands, the MMR will support innovative real-world
evidence generation—including external control arms and longitudinal studies—ultimately
accelerating advances in treatment and health policy.
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Al-Assisted Time-to-Event Projection: o

A Case Study and Broader Potential

K. Jack Ishak,! J. Jaime Caro’
Thermo Fisher Scientific, Montreal, Canada

Background

« Time-to-event projection involves balancing clinical information about the disease or treatments being studied
and statistical fit considerations to ensure the selected model is appropriate.

Insights about Population Profile

« The LLM characterized the population as follows: * It cautioned about bias and applicabilty of results from
the study, and considerations for projection analyses:

+ We explored the use of large language models (LLMs) (e.g., Chat-GPT, Gemin) to assist with
the prognosis of the study population to establish plausible ranges of life expectancy or median survival times.

Case Study: Overall Survival in Stage B/C Colon

Cancer
Data Source and Analysis

+ Randomized trial demonstrating benefit of adjuvant chemotherapy for colon cancer'
Compared levamisole (Lev) and levamisole with 5-FU (Lev+5FU) to observation alone (Obs)

+ Outcome of interest: overall survival (OS) (Figure 1)

Figure 1. Observed time-to-death distribution with Lev+5FU, Lev. and Obs
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Parametric Fitting Analyses

« Standard parametric analyses with supporting diagnostic assessments were carried out to select an optimal fit
Analyses considered joint fitling (i.e., assuming proportional hazards) and separate fiting with exponential,
Weibull, Gompertz, log-logistic, log-normal, gamma, and generalized gamma distributions,

« Results from analyses suggest hazards are not proportional over time, and log-normal and generalized

gamma provide best statistical fit and produce projections that are middle of the road (i.e., between more
aggressive estimates from Weibull, for example, and implausibly optimistic fits from Gompertz).

+ Selected results from fitting analyses are shown in Figure 2.

Figure 2. Fit istics, projecti and predi meant event times from
projection analyses

Fit statistics (AIC and BIC) Projected time-to-death curves Predicted mean time to death
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A Priori Expected Survival

+ The LLM estimated the median survival to be around 3.5-4.5 years and noted that long-term survivors would
pull the mean (expected) survival to 57 years.

« It suggested survival could extend to 25 years or more in some patients since “a small but significant fraction
of patients are cured by surgery alone” and a potentially young age at diagnosis in some patients.

these high-risk fes the true mean lean of the
typical range for making 5to 7 ricaly sound estimate or

Interpretation and Recommendations

« It provided a recommended fit with rationale explaining the selection (as well as rationale for excluded
models ~ not shown) and suggested sensitivity analyses with alternative distributions.
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Dealing with Implausible Fits
+ The LLM's assessment that the tail of jointly fitted log-normal is “optimistic” was questionable, particularly the
99th percentile stretched to hundreds of years.
+ When prompted for recommendations on how to best deal with the implausible tails, the LLM proposed three
strategies with supporting explanations to implement these:
Blending with General Population Mortality
Imposing a "Cure Point" (Curtailment)
Restricting the Mean Survival Time (RMST)

Summary of Insights
« The LLM produced a report of the insights requested during the exchange and a summary of key points.

[N
“The study population consists of high-risk Stage C resected colon cancer patients who were medically fit for chemotherapy.
characterized by poor prognostic indicators such as a high proportion of patients having muliple positive lymph nodes. The a priori
expected mean overal survival for the untreated group is realistically conservative, estimated to be between 5 and 7 years, with
maximum plausilo sunival imited by naural causes o roughly 25 10.35 yoars.For the economic model base case tho Log-
as it achieves the

“Point estimate, lower bound or upper bound not estimated.
RMST calculatod up to 99th percentie of the fted ditrbution.

Abbreviations: AIC = BiC= Lov = levamisole; Lev#5FU = levamisole with SFU; NE = not
estimated; Obs = PH= RMST =

Al as a Clinical Assistant

* We iteratively prompted the LLM to provide and request information as described below (Figure 3)
« The LLM provided detailed responses at each step, including relevant cautionary/advisory points, such as:
The current applicability of the observed results (since the data are from a study conducted pre-1990s)
Looking for convergence to general mortality after 10-15 years “as eventually, the excess cancer mortality
risk should diminish.”
Possibility of functional cure supporting 25+ years of maximum survival
« The LLM selected the jointly fitted log-normal distribution based on fit, plausibility, and stabilty of predictions
(e.g., mean survival) and suggested sensitivity analyses to deal with limitations of selected fts (i.e., optimistic
tails).

Figure 3. Overview of information exchange with LLM to obtain insights to guide

model selection

Context & o Dealing wi
Background A Priori Expected Survi Implausibl ry
o ation Recommendations i
Assign persona  + Ask for estimates of the * Provids a suctured summary, - Ask for - Askfora
(clinical expert ‘expected sunvival of including predicted m suggestions for  summary of the
i i f the study, nsuvival  howiodealwin  background,
 Askiorviewthe  consioring tha porad nwhih e, botsalstcal . and implausible recommendations
study being thoss o similar  predictions or and suggestions
nalyzed « Provide characteristcs of TRINIBIC witin 87 ports) ~ tats o e for handiing
Askto summarize  population (% male, age. etc.; + Ask for recommendations on selected limitations of fits
the study population LM had difficulty extracling  which fitto select for useinan  distribution
and ciinical profile  this information) ‘economic model

Abbreviations: AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; LLM = large language models
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Conclusions

« This case study shows that LLMs can be helpful in providing clinical insights to aid analysts to
interpret results from (vme to—event fitting.
« The LLM of ions for projecting ti
(e.g., behavior of long tais and impact on mean vs. median OS) and flagged Heenene
issues on use of the data.
« Responses from the LLM on a priori expected survival were particularly useful as this type of
information is not always readily available to analysts.
The LLM's responses were supported with explanations of its reasoning (e.
estimates)
The LLM produced a clear summary of its recommendations, capturing the salient points from
the exchange.
+ Responses from the LLM may be influenced by the extent of information provided and how this is
structured.

- We summarized results to provide to the LLM for interpretation in which we identified best-fitting
models (based on AIC/BIC) and labeled others as comparable or similar, as appropriate.
Changing this format and the type of information provided could affect responses; further
exploration of this would be beneficial.

+ While this case study focused on clinical insights and interpretation, LLMs can also help with
suggestions of analyses to perform, coding support, and communication of results.

isk factors driving
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Background

« The pathway to market access for vaccines differs from that for pharmaceuticals and varies
significantly across countries and is dependent on the involvement and processes of National
Immunization Technical Advisory Groups (NITAGs)

« The non-standard approach from one country to another creates delays between vaccine licensure
and recommendations, which further delays consumer access to these imperative public health
technologies.

+ Previous analysis of vaccine market access indicated that, overall, the time from licensure to
published decision was shorter for the US than in Europe. However, the delay was greater than that
observed for non-vaccines.

+ COVID-19 market access was rapid in comparison to previous vaccine assessments. To investigate
if this has accelerated the market access for other vaccines, we examined the time from licensure to
recommendation in France, Ireland, Italy, Poland, the UK, and the US.

Objective

+To ine if delays vaccine i and National i
Technical Advisory Group (NITAG) evaluation have improved over the last
decade.

Methods

Results (cont.)

Figure 2. Time from li to NITAG/HTA ion for RSV
licensed for use among older adults (260 years of age) by country
Time from licensure to NITAG/HTA approval (months)
o 5 10 15 20 2
Abrysvo (Pfizer Inc.) I 12.4

France y Biologicals) 150
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« Aliterature review was conducted to determine the time from licensure to NITAG/health
assessment (HTA) recommendation for vaccines approved by the EMA, FDA and the Medicines
and Healthcare products Regulatory Agency (MHRA) in the UK for the prevention of respiratory
syncytial virus (RSV).

« Six countries (France, Ireland, Italy, Poland, the UK, and the US) were selected based on their
decision-making, funding, and tendering archetypes.

« Delays for RSV vaccines were compared with published delays for pneumococcal, human
papillomavirus, and quadrivalent influenza vaccines.

Results

« Three RSV vaccines have been approved for use in older adults (Abrysvo [Pfizer Inc.], Arexvy
[GlaxoSmithKline Biologicals] and mResvia [Moderna Inc.]), younger adults (Abrysvo), high-risk
younger adults (Arexvy and mResvia), and pregnant women (Abrysvo).

+ Vaccines for pregnant women were reviewed by NITAG/HTA in all countries except Poland (Figure
1). Vaccines for older adults (260 years of age) were reviewed by NITAG/HTA in all countries
except mResvia in Ireland (Figure 2). No RSV vaccines were reviewed by NITAG/HTA for use in
younger adults, except in Italy where an HTA decision was made within 3 months for the use of
Abrysvo in adults 18-59 years of age, and within 10.3 months for the use of Arexvy in high-risk
adults 50-59 years of age.

+ NITAG/HTA recommendations for RSV vaccines were made within a mean of 8.5-13.9 months of
licensure in Europe (8.5, 10.2, 10.7, 12.8, and 13.9 in ltaly, France, the UK, Ireland, and Poland,
respectively) versus 2.2 months in the US (Figure 3).

« In comparison, NITAG recommendations for earlier vaccines were made within 10 months of
licensure in the US, 2-6 years in Poland and Ireland,2 and more than 6 years in France, Italy, and
the UK 2
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Figure 3. Mean time from licensure to NITAG/HTA recommendation for all licensed RSV
vaccines by country
Time from licensure to NITAG/HTA approval (months)
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Figure 1. Time from licensure to NITAG/HTA ion for RSV
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Conclusions

+The time between vaccine licensure and NITAG recommendation has
dramatically improved in Europe and the US over the last decade.

. a i i pancy remains, with delays being four to
nine times longer in Europe than in the US.
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e This study aimed to identify published guidance by National Institute for Health and
Care Excellence (NICE) on SAT use in reimbursement submissions and to evaluate the
acceptance of technology appraisals (TA) that use evidence solely from SATs across
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NICE Has Embraced Single-arm Trials SCIENTIFIC
in Technology Appraisals, but Where s

is the Guidance?

Eleni Karinou,' Charlotte Mitchell," Kacey Rawson'
1Thermo Fisher Scientific, London, UK

Background

+ Guidance and consistency in decision making by health technology assessment (HTA) agencies on the use
of single-arm trials (SAT) s part of appraisals are being outpaced by the deployment of SAT methodology
beyond advanced-stage cancer and rare disease. SATs are often used when randomised controlled trials
(RCTS) are unfeasible, such as in small patient populations, rapidly evolving treatment landscapes, or when
withholding treatment would be considered unethical.!

Objectives

« This study aimed to identify published guidance by National Institute for Health and Care
Excellence (NICE) on SAT use in reimbursement submissions and to evaluate the acceptance of
technology appraisals (TA) that use evidence solely from SATs across different therapeutic areas.

Methods

+ We searched the NICE website for guidance on the use of SATS as sufficient evidence for decision-making.
NICE TAs published between June 2021, and June 2025 were screened (Figure 1).25' We counted the
number of indications with a SAT-based submission and assessed their indirect comparison methodologies.

Figure 1. Methodology
NICE it 385 315
TAs TAs

Study Period

Jun Jun
2021 2025
— —
Appraised and

Results (cont.)

« A total of eight different statistical methods to generate exteral comparator data were used across the
included appraisals. Matching-adjusted indirect comparison was the most commonly used method to
generate extemal comparator data (39%; 17 of 44 appraisals). A substantial proportion of TAs also
submitted muliple indirect treatment comparisons (25%; 11 of 44 appraisals) (Figure 4).

Figure 4. MAIC was the most us for
efficacy in the SAT-based NICE appraisals whlch recelved a positive recommendation

Naive (unadusted) comparison

Multiple indirect treatment

comparison methods submitted
Indirect treatment comparison

not possible
F'mpensﬂy score matching

Propensnly score weighting
Matching adjusted Unadjusted Bucher indirect comparison

indirect comparison
Inverse probability of treatment weighting

* There is no clear guidance on the acceptable level of uncertainty in the comparative evidence base. In 83%
of rejected appraisals, the NICE committee quoted uncertainty in the comparative evidence base as a reason
for a negative recommendation. In 52% of recommended appraisals, the NICE committee still quoted
uncertainty in the comparative evidence base in their decision-making (Figure 5)

R B
TAs Withdrawn Appraised but not recommended

Abbreviatons: NICE

Results

* In each successive year, the proportion of all NICE TAs based on SATs increased (12% in the second half of
June 2021 to 20% in 2024). While oncology remained the predominant area of all SAT-based submissions
between June 2021 and June 2025 (72%), a number of SAT-based TAs in other disease areas were
identified, including genetic conditions (14%), blood disorders (10%), and kidney disease (4%) (Figure 2).

Figure 2. The proportion of NICE TAs based on SATs has gradually increased over the
past 5 years
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Figure 5. A high proportion of SAT-based TAs di: inty in the
evidence base as a key factor for decision making in both recommended and rejected
appraisals
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Conclusions

- Our research highlights the high acceptance rate of SAT-based submissions by NICE in a wide
range of therape: reas beyond oncology and rare disease, indicating possible scope creep of
SATs beyond rare diseases.

« In many of the TAs receiving a positive in the evidence
methods was raised and often unresolved in publlcly available sources.

- Equally, in TAs receiving a negative inty in the ive evidence
methods was often listed as the primary reason. This data highlights a highlights a “double

12;‘ P ,1“' ',1”1 y N 4% standard” in the acceptance of SATs by NICE
+ Consistency and transparency in the appraisal process are not possible without guidance on
acceptable methods for incorporating SAT evidence.
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in the Presence of Converging Survival Data: A Case Study in Renal Cell Carcinoma

Objective

e The objective of this case study was to explore the impact of combining typical
functionalities (treatment effect waning, KM+parametric fit) included in partitioned
survival models (PSMs) with standard parametric models as alternative extrapolation
approaches, compared to conservatively assuming equivalence at the crossing point
or unadjusted extrapolation, considering multiple OS data cuts from the CLEAR trial.
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Standard Partitioned Survival Model Functionality in

SCIENTIFIC

the Presence of Converging Survival Data: A Case =

Study in Renal Cell Carcinoma

Paulina Kazmierska,' Neda Aminnejad,? George Bungey'
Thermo Fisher Scientific, London, UK; 2Thermo Fisher Scientific, Toronto, Canada

Background

« In specific circumstances, combinations of parametric survival extrapolations may produce implausible
crossings between two comparators due to the characteristics of the underlying Kaplan-Meier (KM) data.

« This was observed with the CLEAR trial’ data in NICE TA858* when comparing lenalidomide in combination
with pembrolizumab (LEN+PEM) versus sunitinib (SUN) in patients with renal cell carcinoma (RCC).

* In the August 2020 cut of CLEAR trial data, while LEN+PEM showed improved overall survival (OS) in the
short term, crossing occurred between the KM curves at approximately 33 months.

Objectives
* The objective of this case study was to explore the impact of combining typical functionalities
waning, fit) included in partitioned survival mod-ls (PSMs)
with standard ic models as pared to

conservatively assuming equivalence at the crossing point or unadjusted exlrapolallon.
considering multiple OS data cuts from the CLEAR trial.

Methods

« Published OS data from the CLEAR trial were digitized using WebPlotDigitizer software? and pseudo-
individual patient data generated by Guyot Algorithm.* A series of standard parametric distributions was then
fitted in the R flexsurv package to the August 2020 data cut.

« Six standard parametric functions were then fitted (exponential, Weibull, lognormal, loglogistic, Gompertz,
generalized gamma). Models were selected based on statistical, visual fit, comparisons of hazard profiles for
the parametric models against smoothed hazard plots for the KM data, and on the basis of plausibility of
long-term predictions according to UK ciinical expert expectations for SUN from technology appraisal (TA)
858 by the National Institute for Health and Care Excellence (NICE; <20% at 10 years).* In line with NICE
decision support unit (DSU) technical support document (TSD) 14 guidance,® the same type of parametric
model was selected for both comparators in the absence of a strong rationale to support different types.

« Given the crossing of OS KM curves observed in the CLEAR trial and potential uncertainty around long-term
extrapolations for OS, the following approaches were also explored: (1) assuming equivalence at the
crossing point; (2) assuming equivalent efficacy to SUN for LEN+PEM at the start of convergence between
the two treatments, after which LEN+PEM OS hazards are set equal to SUN; (3) exploring a combined
KM+parametric extrapolation approach using a truncated KM curve.

+ Long-term extrapolations were then visually compared with the final data cut KM curve (July 2022)8

Results

Unadjusted Extrapolations

« Joint parametric distributions were not suitable due to curve crossings on the log-cumulative hazard plot with
clearly non-parallel hazard plots, as well as the result of the formal assessment of the proportional hazards
(PH) assumption via the Schoenfeld residuals test (P<0.0001).

+ Among individual fits, the Gompertz and log-normal distributions produced the best statistical fit according to
both Akaike information criterion (AIC) and Bayesian information criterion (BIC) for LEN+PEM and SUN,
respectively. Most SUN fits showed relatively poor visual fit to the observed data, and almost all produced
aggressive curve crossing (Figure 1 and Figure 2). The exponential models, while producing poor visual fits,
were considered the most plausible set of single-fit distributions given clinical expert expectations for long-
term OS discussed in NICE TA858* (<20% for patients starting treatment with SUN) without curve crossing
and were selected for both comparators in line with NICE DSU TSD14 guidance®.

Results (cont.)

Method 1: Equivalence Assumption

+ Single Weibull models were applied in with the SUN mechanic to allow
for a smoother convergence between LEN+PEM and SUN curves without actual crossing. This approach
helped avoid overpredicting the tail of the original KM curve; however, it resulted in more conservative
extrapolation for LEN+PEM compared with the unadjusted individual exponential fit and underprediction of
the tail of the final KM curve.

Figure 3. for Long-t¢ 0os icti for LEN+PEM
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for both methods.

Method 2: Treatment Effect Waning

+ The treatment effect waning approach for LEN+PEM explored two switch points: (1) at 24 and (2) at 30
weeks, after which the OS hazard of LEN+PEM was set equal to that of SUN. The switch points were
selected based on visual inspection of the KM curves; at these times, curves appeared to begin converging.
For LEN+PEM the Gompertz model, the best statistical fit according to both AIC and BIC, was used.

+ Both switch points produced nearly overiapping sets of curves. In both cases, the treatment effect waning
approach helped avoid overpredicting the tail of the original KM curve, similar to Method 1, while producing a
conservative extrapolation for LEN+PEM compared with the unadjusted individual exponential fit with
underprediction of the tail of the final curve.

Method 3: KM+Parametric Extrapolation

+ The KM+parametric extrapolation approach for LEN+PEM used an individual exponential fit and explored
two switch points: (1) at 24 and (2) at 30 weeks; at these times, curves appeared to begin converging on the
original KM plot. Both switch points produced nearly overlapping sets of curves. Both approaches resulted in
a slightly better visual fit to the observed data to the original unadjusted exponential fit. Compared with the
KM curves, the KM+parametric extrapolation approach produced an overprediction of the original 2020 data
cut KM data but produced a close fit o the tail of the final 2022 data cut KM curve.

+ The KM+parametric extrapolation approach for SUN used an individual exponential fit and explored three
switch points: (1) at 47 months, corresponding to the maximum follow-up for the SUN arm at the August
2020 data cut off; (2) at 36 months, when the number of patients at risk dropped below 10; and (3) at 30
months, shortly before the original curves crossed. Switching at 47 months resulted in a clinically implausible
estimate (>20% at 10 years), whereas the other two switch points resulted in slightly more optimistic
extrapolations compared to the original unadjusted exponential fit

" " —
+ Among the remaining individual fits, the Weibull model produced the least sharp curve crossing and met Figure 4. for Long: os for SUN
clinical expert expectations from NICE TA858" for long-term OS in the SUN arm. This model was explored
for both comparators in the equivalence assumption approach. 100%
5 8%
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A Clinician Survey

Objective

¢ To identify examples for how environmental sustainability has influenced clinical
practices to date and to understand expectations for its future impact.
e To test attitudes towards considering sustainability in healthcare decisions and to

measure conceptual acceptance of trading off efficacy and safety outcomes, costs,

and physician time for environmental benefit.
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Introduction

« Health care's environmental impact exceeds that of the airline industry,’ prompting growing
interest in addressing this issue within the industry and HTA bodies.

« Considering environmental impact often involves trade-offs, despite assertions to the contrary.

« To promote sustainability in medical practice, it's essential to shape clinical practitioners'
attitudes and build consensus on acceptable trade-offs.

Results (cont.)

Figure 2. F geneity in the willil to
in clinical decisions
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Methods

* A questionnaire was sent to Thermo Fisher Scientific physicians in June 2025.

« It covered changes seen, proposed or foreseen, personal attitudes towards sustainability, and
expectations about future changes.

« Multiple-choice and open-ended questions aimed to understand considerations and barriers to
embracing changes. A projective question was included to gain insight into genuine attitudes
towards environmental outcomes in clinical decisions.

« To explore attitude questions about in private life
(waste recycling, travel, ion) were linked to ional decisions.

* Questions also explored willingness to trade-off health outcomes, costs, and physician time for
environmental benefits.

Results

Participant characteristics

+ Out of 67 participants, 29 responses were received: 38% male; 70% aged 4564, and 30%
aged 35-44. 79% were from the USA, with others from Europe (13%), UK (3%), and Africa
(3%).

“Never" = 0 points, “Sometimes™ = 1 point, "Always" = 3 points. Maximum achievable score is 6.

+ For meaningful environmental improvement, 45%, 52%, and 76% of respondents were willing to
accept a negligible worsening of clinician time, costs, and efficacy and safety outcomes,
respectively. This question aimed to measure openness to the concept of environmental trade-
off, as it proposes a meaningful benefit on environmental outcomes at the price of a negligible
sacrifice in the other dimensions.

Figure 3. Conceptual acceptance of trading off health outcomes, costs, and

time against benefit
into
ould: in environme derations to be | oNo ®ves
.efficacy y imp: i negigible, other clinician time increase is
negligible, other aspects (costs, ‘aspects (clinician time, efficacy and negligible, other aspects (costs,

efficacy and safety) unchanged

+ 12 practice areas were (oncology, i geriatrics,
medicine, family medicine, respiratology, psychiatry, obesity medicine, diabetology, internal
medicine, research medicine), and 83% of respondents are active clinicians.

Perception of landscape

+ 45% noticed changes in clinical practices for sustainability in the past 5 years, but only 21%
could provide specific examples. Only one participant (3%) cited examples involving
pharmaceutical selection due to sustainability.

- Observed changes included using asthma inhalers with lower carbon emissions,
anaesthesiology gases with reduced global warming potential, decreased printer paper and
single-use items, and improved waste management.

+ Foreseen changes included reducing toxic materials in pharmaceutical production, fewer single-
use plastics, a shift towards virtual trials, and improved medication packaging.

A of and op to i g i | information

« Most (52%) familiar with in
healthcare; 7% were very familiar, 31% were not very familiar, and 10% were not at all familiar.

+62% were open to considering environmental outcomes in clinical decisions, but only 48%
believed their peers would do the same. Additionally, only 14% actively sought information
about the environmental impact of materials or therapies in the past year.

trading of,
outcomes at the price of a negligible sacrifice on the other dimensions.

Strengths and limitations

« Our survey reached a diverse set of physicians across various practice areas and covered
multiple dimensions of impact on of the current
for future changes, to consider impact and
attitudes towards trade-offs.

+ There are important limitations to this exploratory survey. The sample is not representative of all
physicians due to multiple factors. Physicians employed by Thermo Fisher Scientific may have
different attitudes compared to other physicians, and the direction and magnitude of this
difference are unknown. Resulls are subject to selection bias; those with a favorable attitude
towards environmental impacts may have been more likely to respond.

Conclusions

* Most ns observed changes in clinical practices aimed at improving
sustainability over the past five years, and many identified areas for future
changes.

ians showed a cautiously positive attitude towards considering

aspects in healthcare decisions, but there was significant

heterogeneity in awareness and stance. They were divided on willingness to

Figure 1. to in clinical trade off efficacy, safety costs, and time for
benefits. Many were illing to make even igil i for
Perce o (3O i i i their own time.
e + Overall, while there is i and among
3% 7% towards il d i i into
diverse attitudes towards accepting trade-offs highlight the need for further
i and building to achieve meaningful progress in
b @ sustainable healthcare practices.

ONo ®Yes © Maybe ® Stongly @ Strongly Neutral O No @ Yes
disagree | agree
Disagree
to consider i i i in decisic king did not vary

significantly by gender or age.

« Seeking and considering information professionally were positively correlated with concern
for these factors in personal decisions (consumption choices, recycling, travel).

[ A E— s Oumes 19-12 November 2025 lasgon,Sotand, UK
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Objective

e Our research aims to provide an overview of DMT health technology assessment
(HTA) appraisals and highlight the challenges faced by manufacturers when the
clinical value and cost-effectiveness of DMTs for AD are under evaluation.
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Introduction

+ The prevalence of dementia worldwide is projected to reach 78 million cases by 2030."
+ Aizheimer’s disease (AD) is the most common form of dementia and accounts for up to 70% of all
cases.?

+ As of September 2025 (Figure 1), two disease-modifying treatments (DMTs) for AD have received
authorisations in Europe, the US, and Australia: lecanemab (Leqembi) and donanemab (Kinsula).

Figure 1. Regulatory approvals of DMTs across the MHRA, FDA and TGA

Lecanaats gt 204 Lecaranats iy 2023 Y i
Donanemab: October 2024 Donanemab: July 2024 (initial rejection October 2024)
ket T e ek oo ooty Acheimes

and clearing amyloid plaques

Abbreviations: DMT = disease modifying treatment; FDA = Food and MHRA=
i TGA=
Objectives
+ Our research aims to provide an overview of DMT health technology assessment
(HTA) appraisals and highlight the faced by when the

clinical value and cost-effectiveness of DMTs for AD are under evaluation.

Methods

+ We conducted a targeted search for published materials on the assessment of DMTs in AD,
including HTA appraisals, press releases, and reports in the EU4, the UK, Australia, Canada, and
the US.

+ Searches were run on 18 September 2025 across nine HTA body websites.

Results

+ The results of the searches are presented in Figure 2.
We identified nine appraisals in total (two for National Institute for Health and Care

Results (cont.)

+ An overview of HTA recommendations is presented in Table 1

Table 1. Overview of HTA recommendations for DMTs in the treatment of AD
Negative recommendations Positive recommendations

England and Scotland: Neither donanemab nor Germany: Lecanemab received
lecanemab are recommended for use following funding as the first monoclonal
appraisals conducted between May and July 2025. Both antibody available for early AD

are due for appeal with NICE in October 20257 treatment in Germany because it
Reasons cited by NICE and SMC for the negative offers a new DMT option in this
recommendations included limited evidence to indication. However, the scope has
demonstrate long-term effects, uncertain cost- been restricted due to safety risks
effectiveness, and minimal benefits relative to the high and high diagnostic/monitoring
costs associated with infusions and monitoring for demands. Therefore, use is
adverse events.’# The SMC specifically queried restricted to selected patients under
whether the benefit with donanemab was clinically specialist supervision, with
meaningful® mandatory checks every 6 months
and controlled access programme
France: HAS rejected the request for early-access use registration to monitor patient
0 of lecanemab for AD. The decision cited a modest level progress. 2
of efficacy deemed not clinically meaningful, a
concerning safety profile, the need for frequent MRI US: ICER did not assess
monitoring, and a lack of a robust QoL assessment.? donanemab because it received
accelerated FDA approval. ! Both
Australia: PBAC rejected the PBS application of lecanemab and donanemab are
donanemab, noting a high burden for patients and the reimbursed by Medicare.512

health system, substantial risks, modest ciinical impact,
uncertainty that trial results would translate into
meaningful improvements, and the requirement for
frequent infusions and monitoring.®

is insufficient to demonstrate a net benefit of lecanemab
over BSC. It concluded that the safety risks and high list
price of lecanemab may outweigh its efficacy benefits. "

% US: ICER determined that currently available evidence

Abbreviations: AD = Aizheimer's disease; BSC = OMT= treatment; HAS =
Santé; HTA = health technology assessment; ICER = Insiitute for Ciinical NICE = for Health and
: PBS heme; QoL = quality oflfe;

SMC = Scottish Medicines Consortium

Considerations for the future

* DMTs present unique challenges to HTA due (o uncertainties related to longterm effectiveness,
and clinically meaningful patient benefit. The majority of HTA assessments for

[NICE], two for Scottish Medicines Consortium [SMC], two for Institute for Clinical and Economic
Review [ICER], and one each for Gemeinsamer Bundesausschuss [G-BA], Haute Autorité de
Santé [HAS], and the Benefits Advisory Committee [PBAC]).

We did not identify any published DMT appraisals for AD in ltaly, Spain, or Canada.

« Our search identified one NICE Innovation Laboratory report that highlighted potential challenges
faced by manufacturers when DMTs are assessed for dementia.
Key uncertainties included prevalence estimates for the eligible treatment population, long-term
treatment benefit, whether trial outcomes are clinically meaningful, and the additional cost of
service implications.
The report concluded that while multiple challenges may arise during the evaluation of DMTS,
NICE's approach is appropriate for their assessment.

Figure 2. Overview of relevant publications identified in the TLR

and have resulted in negative recommendations.

+ As of October 2025, NICE is the only HTA body that has published a review of challenges and
considerations in the evaluation of DMTs. There are currently three DMT appraisals in devevopmem
(hydromethylthionine mesylate) or awaiting and
NICE, which may provide additional insights once published. However, there is a need for addlllonal
guidance that captures the HTA requirements and priorities across different markets.

Conclusions

+ Our findings highlight a potential disconnect between HTA evidence requirements
for DMTs in AD and the available evidence provided in appraisals. This is
particularly relevant given that three additional appraisals for DMTs in AD are
awaiting development at NICE at the time of writing and more appraisals are
expected in the future. Findings from our research may also be applicable to other

DMTs for neurodegenerative diseases, such as pridopidine for treating
m m e
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. Lily. Lillys Kisunla™ roved by the FDA for early s
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appraisals or rlevant Legembi® (Lecanemab): La Haute, i précoce.
0 publications 4 appraisal (lecanemab) 1 appraisal (lecanemab) 210, o ansuitable’ ot PBS.
2025. htps:/iwwwt 1.
Whats ICER 1. Sstement
Sronser Haeas coverags of Loqeres et ol FOA ractons ppvval 025, Hips. ot s Govovaroampros
CDA-AMC
Australia Canada -
Disclosures
appraisals. appraisals or relevant All authors are omphyaes of PPD™ Evidera™ Health Economics & , Thermo
1 appraisal (donanemab) 2 (i canemab and donanemab) 0 Jobicatons and other research senvices to pharmaceutical, medical device, and rolated organisations. In their salared positons, they work wi
Vot of comparies and argarisations end & prechuded o reoOAD Paymen of Roncrara deecty ke hess rganisatons for
Services rendered. This poster was funded by Thermo Fisher Scientifc.
\EMPS =. Aaenaz y = Farmaco; CDA-AMC
= Ganada's Dug Agoncy: HAS = ICER = Insiitute for Clinical and Acknowledgments
: PBAC German translation support was provided by Dr Pia Gruber of Thermo Fisher Scienifc. Editoial and graphic design support were
SC oot Metiinen Consontom: TLR < aretod rsire sesrch I y of
BN Feesenea atispor — Society for Health E: ind Outcomes 19-12 November 2025 | Glasgow, Scotland, UK S22 o/ s e epey Do T o et et e e ppd

Ol@

Conference Poster Portfolio | 113



ISPOR EU 2025
9-12 November 2025 | Glasgow, Scotland, UK

Poster Title

A Layered Approach to Reducing Hallucinations
in LLMs for Clinical Data

Objective

e The main objective of this study is to reduce hallucinations in LLMs when applied to
structured (e.g., tabular EHR data) and unstructured (e.g., clinical text) sources.

e To design a two-layer framework where (1) refined prompts enforce factual,
contextspecific outputs and (2) LangChain operationalizes RAG with agentic control.

e To demonstrate, through case examples, how prompt validation and retrieval-aware
orchestration improve factual grounding and transparency in clinical and research
workflows.

¢ To provide a scalable, interpretable, and compliant approach for deploying LLMs in
healthcare analytics and decision support.
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Introduction

« Large language models (LLMs) are being piloted to automate literature review, summarize
electronic health records (EHRs), and extract clinical insights from structured and unstructured
data.'2

« Their promise is speed and scale, but relability is critical when outputs inform care or policy.

+ Hallucinations, defined as fabricated or misleading content, remain a key risk without careful prompt
design and operational safeguards.®

« These risks are heightened in healthcare, where inaccurate or nontransparent outputs may
compromise trust and decision-making.23

Problem statement

+ Naive prompting (single “stuff" chain): With a generic “answer based on context” template and no
retrieval guardrals, the LLM produced speculative outputs and failed to tie claims to evidence, such
as vague diabetes ies and in A1C (HbA1c) izations when

Methods (cont.)

Figure 2. Steps for the prop: y

|

Tabular clinical data/clinical

|

Layer 1: Prompting
Ensures responses are context-specific and factual

|

BioGPT-Large, optimized for biomedical contexts/GPT-3.5-turbo for structured agent control and task orchestration I

Layer 2: RAG operations
¥ LangChain

retrieval QA and prompts from Layer 1 are combined with retrieved context, ensuring robust grounding

specific data were required.
« This behavior illustrates hallucination risk and misuse of context in clinical questions and answers
(QA), underscoring the need for structured controls.®
Proposed remedy (layered RAG and agent)
« Layer 1 - Prompting & Validation: Domain-specific, context-only prompts, which enforce factuality
and signal when evidence is absent.¢
+ Layer 2 - Orchestration (LangChain): Modular chains with prompt templates, retrieval-augmented
generation (RAG), '35 and lightweight agentic control® to separate instructions from logic, route to
appropriate models, and ensure only retrieved evidence is used.
This layered design enhances reproducibility, transparency, and scalability, while significantly
reducing hallucinations and improving clinical relevance.

Objectives

+ The main objective of this study is to reduce hallucinations in LLMs when applied to
structured (e.g., tabular EHR data) and unstructured (e.g., clinical text) sources.

+ To design a two-layer framework where (1) refined prompts enforce factual, context-
specific outputs and (2) LangChain operationalizes RAG with agentic control.

+To through case how prompt validation and retrieval:
orchestration improve factual grounding and transparency in clinical and research
workflows.

+ To provide a scalable, il and i for ing LLMs in
healthcare analytics and decision support.

Methods

Data sources
* Unstructured clinical input: Article from Tap.Health on “Obtaining a Sample History from a Patient

Tooling and control
" QAtask encapsulated as tool with ReAct agent framework ensures tool adheres to structured reasoning and
avoids hallucination

|

Agent executor th that are conci relevant I
Abbreviations: LLM = large language model; QA= RAG=

Results

+ The framework was tested across different input sources, including structured EHR-like data and
unstructured clinical text.

+ As shown in Table 1, naive prompting produced generalized or speculative outputs, whereas the
layered RAG and agent approach generated precise, evidence-grounded responses.

Table 1. ion of prompt and P ing naive pi pting
versus layered RAG and agent (grounded)

Aspect Naive Prompting (Baseline) Layered RAG and Agent Framework
Transparencyand  Generic, speculative, low accuracy (e.g..  Grounded, specific, high accuracy (e.g., "HbA1c =
accuracy “Diabetics often have high HbATC") 8.1% (diabetic) vs. 5.6% (non-diabetic)')

Nollink to retrieved data; outputs nottied to _Strictly based on retrieved context; answers
reference-extracted rows

Risk of misinformation; low trustworthiness; Traceable, reliable, aligned with domain

unsupported summaries requirements; auditable outputs

Consistent workflows through modular

Evidence use

Clinical relial

Variable outputs; it consistency; different

with Diabetes,” providing narrative expert insights for testing gi
« Structured data set: Synthetic EHR-like, comma-separated values including patient D, age,
gender, body mass index (BMI), diabetes status, fasting glucose, HbA1c, and cholesterol
Designed to evaluate LLM performance on quantitative tasks (e.g., comparing average HbA1c
across cohorts, identifying high-risk demographic segments).

Figure 1. Descriptive statistics of the EHR-diabetic data set

° ° ‘j 25 25
51.8 Patents Patents
L] (S 1 (e s (G ) ers
years diabetes. diabetes.

Female participants Male parti Diabetes status

participants

Proposed methodology framework

Layer 1 — Clinical prompt alignment
« Prompts strictly enforce factual, context-based answers ("Use ONLY retrieved context...”;
"Insufficient evidence” if context absent). Templates (via ChatPromptTemplate) separate
instructions from logic, enabling flexible updates.
Domain-specific model: BioGPT-Large (clinical grounding)
Control model: GPT-3.5-turbo-0125 (orchestration)

Layer 2— LangChain RAG and agent control

+ RAG chain: Combines retrievers and Layer 1 prompts into a RetrievalQA chain

« Tooling: QA chain wrapped as LangChain Tool (ehr_qa), explicitly handles missing context
scenarios

+ Agent Controller: ReAct agent” prioritizes retrieved context, structured tool usage, and controlled
actions

« Execution: AgentExecutor® ensures robust execution and traceability

« Workflow: Agent retrieves context, invokes QA prompts, synthesizes summaries using BioGPT-
Large, and strictly provides answers grounded in retrieved data

orchestration; structured chain ensures
repeatability
" Weak: often ignores or misuses data; skips ~Strong: explicilly tied to structured and
Context handling available demographics unstructured inputs; finds highest HbA1c segment
. ity Litle clarity on reasoning or evidence path; Transparent chain of reasoning; source-linked
Outputinterpretability ) -\ to verify sources answers; retrieval and computation shown
ical util Limited for healthcare decision support; not  Suitable for analytics, evidence synthesis, and
Practical utility
usable for risk stratification policy use; supports clinical alignment
ded RAG =
Figure 3. ion of prompt and ing naive pi pting (gt ic)

versus layered RAG and agent (grounded)

Prompt:

ist demographic segments with highest HbA1c (e.g., by age or BMI).”
Naive prompting (default) response:
does have the highest HbA1c.

Data or studies would be required.”
(Generic, unsupported, non-actionable)

Layered RAG and agent response:

the highest f males aged 38 with a BMI of 35.6 and diabetes.”
(Grounded in retrieved patient data, precise. interpretable)
Abbreviations: BMI = body mass index; HbA1c = RAG =

Conclusions

+ A layered RAG i reduced inati and i factual
accuracy compared with naive prompting.

+ LangChain’s modular i enables ibili

ing reliable in diverse contexts.

+ Together, these methods produce transparent, reproducible, and clinically aligned
pipelines that strengthen trust in LLM-assisted healthcare analytics and decision
support.

+ This approach provides a scalable pathway for adoption, balancing performance
with compliance, and paving the way for safer, evidence-based use of LLMs in real-
world practice.

and
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Identifying Risk Profiles for Early Treatment Discontinuation in

Geographic Atrophy Using Machine Learning and SHAP Clustering

Objective

e The main objective of this study was to develop a machine learning algorithm to

identify patients at risk of dropout.

e For each patient, the algorithm would produce a risk score for adherence based on

their individual patient journey.

e By utilizing a data-driven approach, we sought to explore the clinical, behavioral, and
psychosocial factors behind patients’ decisions to be non-adherent.
e The ultimate goal was to subsequently create a toolkit for healthcare professionals to

implement a tailored retention strategy.
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Introduction

Geographic atrophy

+ Geographic atrophy (GA) is an advanced form of age-related macular degeneration.

+ Approximately 1 million US adults are affected in at least one eye.!

« Risk increases with age (~0.3% of persons aged 65-74 years; ~4% of persons aged > 85 years).?
« Itis a progressive disease that results in irreversible oss of vision over time.?

Treatment

+ Frequency of administration depends on the drug and regimen selected, but the current mainstay of
treatment is intravitreal injections directly into the eye every 25-60 days.*

+ The main goal of this treatment is to delay GA progression.

+ While effective, studies have shown 30%-40% of patients discontinue treatment within a year.5

Problem

« As treatment is only effective if maintained, relatively high rates of discontinuation reduce patient
long-term quality of life.®

+ However, healthcare professionals do not typically have the time or resources to intensively
monitor their patients, and thus support their patients’ decisions to adhere to treatment.5

« Early discontinuation also affects the accuracy and reliability of clinical studies of treatment for
GA7

Therefore, decision rules/algorithms targeting patient profiles at elevated risk of discontinuation
may represent an efficient means to improve adherence and subsequently optimize positive
outcomes.

+ Specifically, if these algorithms were built on electronic, real-world, health data, they could be
automated at various points-of-care to maximize their impact on treatment adherence.

Objectives

« The main objective of this study was to develop a machine learning algorithm to identify
patients at risk of dropout.

« For each patient, the algorithm would produce a risk score for adherence based on their
individual patient journey.

- By g a data-driven approach, we sought to explore the clinical, behavioral, and
psychosocial factors behind patients’ decisions to be non-adherent.

- The ultimate goal was to subsequently create a toolkit for healthcare professionals to
implement a tailored retention strategy.

Methods

Data source — Vestrum retina database

Database overview*? Physician map*® Patient fol |wll:luv time

Patient Visis (2015-Curent) oM -

Retina Specialists (Current) 370 e follow-

States (US) Represented (Current) 35 ‘As of Fobruary 2024

In addition, we can mi further diagnostics and

+ Demographics: Age, gender, smoking status, alcohol use
« Treatment history: Medications/treatment regimens (prior and present) and related procedures
- Disease characteristics: Relevant disease (e.g. GA) and comorbidities, year and severity of
diagnosis, disease progression, adverse events
« Patient-reported outcomes: Visual acuity, central retinal thickness, fluid, surgery outcomes,
change in therapy, lost to follow-up
- Targeted adverse events: infection (uveitis, retinal
ing, di and i

ML framework (Figure 1)

+ We modelled early treatment discontinuation by training a supervised ML model based on 10,000+
GA patients; it was trained on 8,134 patients, tested on 2,034 patients (80-20% split)

+ Model inputs included demographics, clinical history, and treatment patterns.

« We used SHapley Additive exPlanations (SHAP) to interpret patient-level risk drivers and applied K-
means clustering on SHAP values to group similar patients. We identified five distinct patient
profiles based on shared dropout risk factors.

Figure 1. Overview of risk profiling model and real-world impact

Results

ML model results on patients at risk of GA treatment dropout (Figure 3)

+ Prediction target was discontinuation within 120 days.

+ The receiver operating characteristic (ROC) area under the curve (AUC) was 0.62; the precision-
recall AUC was 0.74, with recall of 0.98 and precision of 0.64

+ Overall accuracy was 64%.

Figure 3. Precision-recall curve by supervised machine learning model identifying
patients at risk of GA treatment dropout
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Abbreviations: PR AUC= precision-recall area under the curve: Recall

Patient profiles comparison (Figure 4)

Profile 3—Lower GA treatment dropout

+ 56% of patients in this cluster (which 26% of the total treatment
within 120 days.

« They had relatively better initial vision, stable healthcare access, less severe disease (bilateral GA/
fovea patterns), slower disease progression, and most were treatment naive (i.e., first GA treatment
ever).

Profile 5—Higher GA treatment dropout

* 75% of patients in this cluster (which 14% of the total treatment
within 120 days.

+ They had relatively poorer initial vision, limited/inadequate healthcare coverage, among other
disease traits.

Figure 4. Patient profiles identified as at risk of GA treatment dropout

Poor vision, Unilateral e Foveal Poor vision,
bilateral GA disease rvision involvement payer mix
ELevaTED MODERATE LowesT HiGHEST HIGH
Rk ik Risk Risk Risk

67% 61% 56% 83% 75%

Conclusions

+ Patient profiles translated complex ML outputs and diverse real-world-data into clear,
actionable subgroups.

+ The profiles revealed both who is at risk or has a specific need, and why, enabling targeted
strategies.

+ The GA discontinuation example shows how liction - ion = lion can
improve persistence and outcomes.

« Profiling is flexibl i to risk, value, and other use cases across the
patient journey.

- Embedding profiles into workflows supports precision interventions, optimizes resources,
and strengthens real-world evidence.
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Uncovering Patient Narratives of Opioid Use and Recovery Using Large Language Models

for Topic and Emotion Analysis of Social Media

Objective

e To apply LLM-based topic modeling to patient-authored opioid-related discussions
from online forums, identifying major themes in lived experience.

e To perform LLM-based emotion analysis across narratives, characterizing emotional
burdens such as fear, sadness, hope, and relief.

e To generate scalable, interpretable insights from unstructured patient narratives that
can inform tailored interventions, patient support resources, and health policy.
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Background

+ Opioid use disorder (OUD) imposes substantial clinical and societal burden, and risks evolve
with prescription and illicit opioids.'2

. patient is essential for value-based, patient-centered care.
+ Social media forums contain large-scale, unfiltered patient narratives about withdrawal, pain
management, recovery, and emotional but the data are and difficult to

analyze at scale ¢
« Large language models (LLMs) enable scalable extraction of topics and emotions from these
narratives, providing real-world evidence to inform interventions and policy.*

Objectives

* To apply LLM-based topic modeling to patient-authored opioid-related discussions
from online forums, identifying major themes in lived experience.

+ To perform LLM-based emotion analysis across i
burdens such as fear, sadness, hope, and relief.

+ To generate scalable, interpretable insights from unstructured patient narratives
that can inform tailored interventions, patient support resources, and health policy

Methods

+ We analyzed more than 5,000 opioid-related posts and comments from the /r/opiates subreddit
to identify emotional and thematic patterns in patient narratives.

Data collection

+ Source: Reddit's /r/opiates forum

- Sample: >5,000 English-language posts and comments

+ Inclusion: Texts related to opioid use, withdrawal, recovery, relapse, or support
- Data were de-identified and pre-processed to reduce noise.

Text embedding and topic clustering

« Each post and comment was embedded using a pre-trained LLM to capture semantic content.

* Unsupervised clustering (e.g., density-based) was applied to these embeddings to group
semantically similar texts.

+ The resulting clusters were manually labelled based on top keywords and representative
samples, yielding 20 interpretable topic clusters.

Emotion classification

+We used a transformer-based classifier trained on the GoEmotions dataset to assign
‘emotions to each post and comment.

+The model's native 28-label output was mapped to 10 emotion categories
sadness, fear, anger, disgust, anxiety, relief, hope, gratitude, joy, neutral.

+ Neutral labels were excluded from further analysis.

ggregation and topic ion profiling

+ Within each topic cluster, we the share of with each
non-neutral emotion.

+ The dominant emotion per topic was defined as the most frequent high-confidence label.

+ Emotional profiles were visualized to highlight variation across opioid-related themes.

Figure 1. LLM-based pipeline for topic discovery and emotion analysis
| Y ’
o e
é L
luster into A
A

Classify
Emotions

>

Aggregate
Emotions by Topic

Postand
Comments

Abbreviation: LLM = large language mode!

Results

« The analysis identified 17 interpretable topic clusters, each reflecting a distinct dimension of
patient experience:

- & dosing, tolerance, overdose;
highlighting the physical challenges and risks of opioid use.
Emotional hardship — grief & family loss, chronic pain, shame & self-loathing; capturing the
psychological toll on both individuals and families.
Community and recovery narratives — recovery milestones, gratitude & peer support, use

Results (cont.)

Emotions by topic cluster

+ As shown in Figure 2, most opioid-related were domi by negative emotions,
particularly anxiety (35% of all posts) and sadness (20%). Positive tones were less frequent
overall, but joy (15%) and gratitude (6%) highlighted the supportive role of online i

« Figure 4 illustrates how these emotions varied by topic cluster. Anxiety dominated high-risk
themes such as Overdose & Narcan Use, Withdrawal & Dosing, and Pill Authenticity & Safety.
Sadness defined grief-related clusters (Grief & Family Loss, Pain, Grief & Recovery), reflecting
the depth of bereavement and suffering. In contrast, recovery and peer-support clusters
(Recovery Milestones & Hope, Gratitude & Community Praise) surfaced more positive
emotions, with gratitude, joy, and hope balancing the overall negative climate.

« These findings underscore the emotional heterogeneity of patient narratives and identify
potential for designing patient-centered support in OUD.

Figure 2. Overall emotional distribution Figure 3. lllustrative sample quotes

6%
Disgust I've overdosed tw

Aoty /
% Overdose & now | keep
Nercan Use e

6%
Gratitude

35% | miss my brother. | miss
Aniety

‘90 days clean—thank you
all for keeping me strong.”

20%
‘Sadness

Figure 4. Emotion distribution across 17 topic clusters
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Conclusions

+ LLM-based clustering and emotion analysis 170

topics in opioid-related Reddit di i i i stigma,

recovery, and support.

+ Sadness was prominent in grief-related topics,
common in recovery and peer-support discussions.

+ Emotion-topic mapping from unstructured social data offers a scalable way to
surface patient-reported experiences and inform targeted interventions in opioid
care.
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e To examine how preference studies are designed and reported in the context

of migraine treatment, with the aim of informing the design and conduct of

future studies.
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Background Methods

* Migraine management includes acute, preventive, or combined treatments; however, care is often + Embase, MEDLINE, and the Cochrane Library were searched for relevant preference studies on migraine treatments;
suboptimal due to undertreatment, which presents substantial public health challenges. studies must have employed staled-preference methods.

« The varying severity, frequency, and characteristics of migraine complicate treatment optimization,
requiting individualized plans based on patient preferences.

« Preference studies aim to inform shared decision-making, improve adherence, and guide patient-
centered treatment development. However, variations in design, attribute selection, and analysis
limit comparability and application. Despite this, no systematic synthesis exists.

« This systematic review synthesized current evidence on treatment preferences in migraine and + Frequencies were calculated by study for study ics, analytic atiribute methods, and
highlighted valued treatment attributes and methodological patterns. choice task design, and by attribute for attribute framing.

+ To compare the importance of attribute concepts, rankings or quantitative importance measures (e.g., marginal utilies)
were extracted from studies including at least two distinct atribute concepts, excluding contingent valuation methods (CVM)

« Two researchers independently screened studies, and disagreements regarding the inclusion or exclusion of studies were
resolved through discussion between them; any remaining discrepancies were adjudicated by a third researcher.

+ Extracted information included study characteristics, analytical approaches, methods for attribute development, choice task
design, and attribute framing.

Objective studies. Explicit rankings were used directly; otherwise, attributes were ranked within each study based on the magnitude of
reported values.
+ To examine how preference studies are designed and reported in the context of migraine Benefit aunbules oo grouped at the concept level (e.g., speed of onset, durability of effectiveness), while others were
treatment, with the aim of informing the design and conduct of future studies. pt level (e.g., inj reaction, nausea). Average ranks across studies overall indicated

overall peroewed importance (i.e., the most important attribute ranked=1).

Results

+ Two-hundred and seventy-one studies were identified from the literature search and screened. Eighteen
studies were deemed eligible and included in the review (Figure 1)

for i D
« Five studies (all pre-2019) did not specify a method.
« Three used a single approach—literature review (n=2) or expert consultation (

" - method designs combining literature review with expert consultations (n=
Figure 1. PRISMA diagram groups (n=3), or both (n=4).

). Ten studies used multi-
. patient interviews or focus

tion of studies vi Attribute Framing

other methods

+ The average number of attributes per study was 4.9, ranging from 2-17.
+ Benefit attributes included duration of relief (n=7), reduction in migraine frequency (n=8), speed of onset (n=5),
reduction in migraine severity or pain (n=5), impacts on physical activities (n=5), and use of acute migraine
treatments (n=1). Risk attributes included side effects categorized by reversibility (n=3) and severity (n=2),
and various specific side effects such as constipation injection site reaction (n=3). Other attributes included

Records identfied through Records idenified through
atabase search (n=271) Systematic roviow (n=18)

Records after duplicates removed
(0=186)

) 161 rocords excluded mode (n=5), frequency (n=5) and location (n=2) of administration, monthly cost (n=2), type of administrator
o Popuiation not of nterst (1=3) (n=1), specific device features (n=1).This is summarised with Figure 2
3 e (1) " Choice Task Design
N T — « Most of attributes were presented using categorical formats, including benefits (n=15), risks (n=8), and
S| Futont aricies assossed for Duplcate administration attributes (n=23). Among benefit attributes, percentage (n=10) and duration (n=11) formats
H elgbilty (0=35) Sty desig ot of st (1=15 were also common, while ratio (n=4) and frequency (n’3) were used less frequently.

comes not of inkarest (ne4) « lliustrations (n=9), icon arrays (n=7), calendars (n=: d bar charts (n=3) were the most frequently used

T Visusl aics among all ainbutes. Howsver, most lirbules did no use any visual ids (n<31) (Figure )
Studies included (n=18) Backward citation tracking (n=1) i 3
ot Ranking

+ The analysis showed that benefit concepts were genemuy deemed most important by respondents (Figure 4)
Durabilty of (1.8)and (average ranking = 2.0) were top priorities.
« For risk sub-concepts, average rankings ranged fmm 3.5 for gastrointestinal effects to 5.0 for injection site
reactions. Mode and frequency of administration (3.0) were more influential than several risk sub-concepts,

Study Characteristics ‘while administration setting received the lowest average rank (5.5).
- Studies focused on preventive treatments (n=12), acute treatments (n=1) or both (n=2).
+ Stated preference methods comprised discrete choice experiment (n=12), conjoint analysis (n=1), CVM Figure 3. Presentation of Attributes Figure 4. Average Attribute Ranking

(n=3), thresholding (n=1), and time trade-off (n=1). - e - o
+ 17 studies derived preferences from patients; two also included clinicians (n=1) or general population (n=1).

B
Analytical Approaches oo s

18 Durabity of effectveness

2 ‘Consisency of eflctiveness

—
+ The most common analysis model was mixed logit model (n=7), followed by descriptive (n=5), latent class Duaton M Reduckonl migrainesymptom equency
logit model (n=3), interacted mixed logit (n=3), multinomial logit (n=2), and Hierarchical Bayes (n=2). § Poranage (o9, % sk % 10 -
+ Eleven studies reported preference heterogeneity by treatment experience (n=3), migraine burden (n=2), H oy I -« Redcionmiganstymgon ety
and educational attainment (n=1), suggesting the _neeu for adequate sa.mplf size. ) g Rato(og, 1n10) BT - R ot or e
+ The most frequent outcomes were marginal utiity (n=10) and relative importance of attributes (n=10), 2 "5
followed by willingness-to-pay (n=5) and predicted choice/share (n=4) g Freuwenyleg.day) . s Speed of onset
- Currency amount 4 Improvement in functional abiliies
Figure 2. Ci map of 5 - o
Notceary repored BT - Gastanestol s
_ 0
Risk Attributes None (text only) ; " - 37 Non-specific AEs »
g 2
‘Specd of Onset Durabilty oftefectvenoss. . onaray BT | B Copntve eflects
Spoed o onset ) vamgsoweny ) T B iecion e reacions
= Somsnpmn ) (o ety e ) H - B Mode and requecy ol adminsizion
{ Contpaion }[ Pt ot st A H i [ - ey ot st :
Nausea 4 H
" . 2
—_—— - B [r—— .
e [a—— H
i in Reductionin o
S Abireviaion: AE = adverse vent
Sovertyofmatons % recucton n migrane severty
[ — o p—— Administration & Others Conclusions
Dueaton o imiatons Sovrtyof mirane symploms Wode Otters - This systematic review highlights substantial variation in the design and reporting of migraine
( )( ] treatment preference studies. The lack of standardized methods for attribute development, framing
P, Rotetof pan T and limits tudi
S — o — omorennn ) remomatmenes ]  Future studies adopting transparent, best-practice methods o atiributs development framing) and
analysis can the of patient evidence in migraine research.
Consisont reguency roducion [T (_imramscsor pocton ] [__ Proscrotona vt
anoos et oy e ( Oralpas J([_owosmcoss ] P e R ooy srarpone e
NR. HC, and JS are employees of PPD"™ Evidera™ Patient-Centered Research, publhed e
Thamo Fisher Scantfic. DM 1 an amployes of Opan Has, Ths pose was ormaton btand g ot dowrload ars o
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Background Results (cont.)

Integrating Real-World Evidence into Oncology Health Technology - € I cciony o by amotonm e s n iy o ovom | United Kingdonn

limitations in traditional clinical trial data, particularly in single-arm studies, rare cancers, or N N
acoaterated approvals P v i sing - Ofthe 54 submissions, 26 (48.1%) included RWE, and 28 (51.9%) included only RCT data

Assessment Submissions: Recent EU Exam p|es e Jot i Assssmt (CA)vasimlomentd i EU sring Sy 12,2025, aiming * [ryon fh 26 (608%)sbmiasions i ncuded RIE wre approve for simbursemer

to streamline health technology assessments for new cancer medicines and medical devices (as of
30 September 2025 nine applications are under review). « Nine (34.6%) submissions included SoC data, five (19.2%) used retrospective data, five included
meta-analyses, and two did not describe the type of data,
Ob- t- « Of the five submissions for which reimbursement was rejected, “immaturity of data” and
jeclives “heterogeneity of populations” were reasons stated for rejection.
+ The aim of this research was to review RWE included in oncology HTA submissions
in selected European countries and to identify barriers to its icati

- =
O bj ectlve Figure 3. National Institute for Health and Care Excellence Submissions

Methods

« Atargeted review of oncology HTA submissions from January 2023 to July 2025 in three European countries Tectnol ‘ 2D 54 e ::I
. . . . . . . . (Netherlands, Sweden, and United Kingdom) was conducted. ) G m
e The aim of this research was to review RWE included in oncology HTA submissions in - None of the included HTA submissions fallunder the new JCA framework e ot new cancer medicines) e suomboors [ SER S8
+ Relevant data was extracted from the submissions in the reports, including reimbursement recommendation 28
. . . . . . . d ions, 1) f RWE studies, and f ti This dat: d int tandardized Jol ubmissions
selected European countries and to identify barriers to its successful application. el ok WE. i, sl roasone fo ejocion. Ths data wes summeized inko 2 sizndanizs P Submissons

« Standard of care (SoC) data is defined here as RW data that either stem from prospective or retrospective
studies and was not clearly defined in the assessment reports.

« The data are summarized with descriptive statistics, by presenting the number and proportion of advice

Submissions

reports in different categories. 21
Submissions
Results
Submissions
The Netherlands Abbreviaton: RIWE = reak-worid evidence

+ Of the 38 submissions, 19 (50.0%) included RWE, and 19 (50.0%) included only randomized-
controlled trial (RCT) data.

+ Twelve out of 19 submissions (63.2%) were given advice to be reimbursed (Figure 1), ¥ o A

« Nine submissions (47.4%) included data from retrospective studies, six (31.6%) used real-world * RWE supplemented RCT data but was not used as primary evidence in any HTA submissions.

data as exteral control arms, three (15.8%) used data from prospective studies, and one did not . of status, and data (n=30) were the most
describe the type of data. frequent types of RWE included in HTA submissions, followed by registry data (n=7) (Figure 4).

Summary of Submissions from All Countries

+ Of the seven submissions for which reimbursement was rejected, */ack of a direct comparison” was
the most common reason for rejection, followed by “issues with patients' representativeness.”

Figure 4. Type of RWE by Reimbursement Status
20

Figure 1. Zorginsti Nederland issi
18
udy Po

e i 16

[ Repos ] 38 Jan Jul

= P submissions 2023) 2025
22) 2% B
Only interventional data 19 12

P Submissions
10
[ RuEincucea 19 .

Prospective/

Submissions
‘Advice for reimbursement ¢
Submissions .
e L . J I ol o
Submissions
e o | m
- — Rogity oA Veta-anayss "o Datasase
weden retrospective
@Not reimbursed BReimbursed
« Of the 27 submissions, eight (29.6%) included RWE, and 19 (70.4%) included only RCT data. - -
« Fifty percent of the submissions (4/8) including RWE received advice for reimbursement (Figure 2).
« Three submissions (37.5%) included data from prospective studies, two (25.0%) included SoC data,
and the remaining three included either retrospective data or data 1:om a registry/database. i Conclusions
+ Of the seven submissions for which reimbursement was rejected, “lack of a direct comparison” was
the most common reason for rejection, followed by “uncertainty in the analysis/methodology.” + All submissions that included RWE were complementary to trial data rather than
used as standalone evidence.
Figure 2. TLV Sweden Submissions + Submissions with supplementary RWE were accepted when studies employed
S e robust methodologies and when RW data incorporated was used as direct
oo oo comparators.
27 ﬂ m Al with agency i data ibility, and ical rigor are
AUTHORS AFFILIATION PRACTICE AREA CLIENT B2 e
. . . . . . { A + The UK (NICE) leads in its robust and growing use of RWE in oncology appraisals,
Ivana Sestak’ Sara Angleman* "Thermo Fisher Scientific, Milan, Italy PPD™ Observational Studies, INTERNAL 1 while other countries evaluated continue to rely primarily on RCT data for oncology
. . oge As.
Janneke Luijken? Alice Rouleau® 2Thermo Fisher Scientific, Ede, Netherlands Thermo Fisher Scientific P e ncugod ) 8
= ‘Submissions
_— ) N Disel
Fang-Yi Lin® 3Thermo Fisher Scientific, Waltham, MA, USA D 4 —s . e Funding S .
Submissions
“Thermo Fisher Scientific, Stockholm, Sweden Rejection of reimbursement 4 Acknowledgments
ubmissions Aol - R o
5Thermo Fisher Scientific, Paris, France oo e
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Evaluating High-cost Gene Therapies for

Non-cancer Conditions: Insights From NICE’s

Standard Appraisal Process

Naomi Stapleton,' Alexandra Kumichel," Maria Dvorkina'
Thermo Fisher Scientific, London, UK

Background Results (cont.)
« Gene therapies offer significant clinical potential, yet these pose [o] across NICE STA appraisals
reimbursement challenges of high prices and uncertain long-term results. Clinical evidence

« The National Institute for Health and Care Excellence (NICE) has typically appraised these
therapies via either:
The highly specalised technology (HST) route which employs hlgher t

+ The NICE STA of clinical evidence indicated that, although clinical trial data for Hemgenix
(haemophllla B) and Casgevy (TDT and SCD) suggested clinical effectiveness,

thresholds and lower evidence are
ultra-rare and debilitating condition and are Ilkely to offer substanllal additional henef t over
the existing clinical
The single technology appraisal (STA) route and the Cancer Drugs Fund (CDF) for
cancers not meeting HST criteria
« However, NICE has recently recommended gene therapies for non-cancer conditions via
standard STA, despite list prices being >£1.6 million.

Objectives
+ To assess the factors considered during NICE’s appraisals of gene therapies
for iti via STA and to ine whether the
Innovative Medlclnes Fund (IMF) was employed to enable NICE’s
for high-cost, that do not meet the
criteria for HST
Methods

+ A targeted review was conducted of NICE STA guidance on gene therapies for non-cancer
conditions published up to June 2025.
Results

+ As of June 2025, NICE had appraised three gene therapies for non-cancer conditions
through the STA route: Hemgenix for the treatment of moderately severe or severe
" bet

remained due to the lack of direct comparisons, small sample sizes, and
questions about the long-term treatment effect (Table 2).'2

Equality considerations

+ Equality considerations, including health inequalities related to ethnic background, as well
as the innovative nature and complex technology of Casgevy, led NICE to accept higher
uncertainties and consider higher cost-effectiveness estimates than usual (up to £35,000
per QALY for SCD), while no such adjustments were made for Hemgenix."*

Table 2. Overview of outcomes assessed by NICE

haemophilia B and Casgevy for the treatment of
(TDT) and severe sickle cell disease (SCD; Table 1)."

« In the three appraisals, Hemgenix and Casgevy (TDT and SCD) were not recommended for
routine use by NICE, but were recommended for managed access via the IMF with
confidential discounts, allowing patients to access these treatments under specific
conditions and monitoring.™?

Table 1. Overview of NICE STA apprai for gene ies for
conditions
Hemgenix! Casgevy? Casgevy®
NICE STA TA%89 TA1003 TA1044
Indication Moderately severe or severe o1 <o
haemophila B

List price £2,600,000/dose £1,651,000/course of treatment  £1,651,000/course o treatment
Initial appraisal July 2023 NA March 2024

Final appraisal July 2024 August 2024 February 2025
Recommendation Managed access via IMF* Managed access via IMF* Managed acoess via IMF*

‘Abbreviations: IMF = Innovative Medicines Fund; N/A = not applicable NICE = National Insttute for Health and Care Excellence; SCD = severe sickie cel
disoaso: of
*Collection of-

Outcomes across NICE STA appraisals
Cost-effectiveness estimates

* The noted i in t- i estimates for all \hree lndlcatlons
due to limited long-term data modelling inties, and i
ratio (ICER) estimats preferred (Table 2)

+ Hemgenix: The committee noted the treatment has the potential to be cost effective
compared with congenital factor X (FIX) prophylaxis (with several scenarios falling in the
acceptable range). However, the cost-effectiveness estimates were highly uncertain due to

Casgevy Casgevy
.
Hemgenix’ rony scoy:
Soluton to reduce the burden of igh unmet need for an eflectve  High unmet need for an effecive,
Unmet nesd prophylaxis treatment treatment that improves outcomes for _ wel-tolerated treatment as current
patients and Qo for patients and  treatments offr only temporary relief
families/carers ‘and do not address the underlying
cause of SCD
Clinical
ovidonce Single-am tral, uncertainties Single-am trial, uncertainties Single-arm trial
regarding the ITC regarding the ITC
® ® ®
Long-term Insuffcient long-tem data Insufficient long-term data Insufficient long-term data
durability (up to 36 months of follow-up (1=42/59 with 216 months of (up to 2 years with an average of
presented at consultation) follow-up) 20.1 months offolow-up)
Poenta forcostefecienes,butPotetl focost efctiveness ut Potetal for ost efectveness, bt
Cost- d \ung—lem\ longtem  uncertaintes regarding long-term
= in ICERs durabiity, QoL and outcomesin  durabilty, QoL and outcomes in
CHRE exceedmg acceptable bresnots people treated with SoC may resultin people treated with SoC may resultin
ICERs exceeding acceptable ICERs exceeding acoeptable
thresholds thresholds
o
Equality B | Cooes sty and hlgher
iderati existing health inequaiiies and  ICERs
technology's innovation and ool ncuales for peoplo
complexity )
Legend: 1 ®
Abbreviatons: = quatyof e

ToT=

Managed access granted after previous rejection:
« Both Hemgenix and Casgevy (for SCD) were initially not recommended by NICE before
eventually being recommended for managed access via the IMF.

Hemgenix: Due to uncertainties, the treatment was not recommended for routine use; the
lack of a managed access proposal during the initial submission to NICE led to no
recommendation for managed access.*
Casgevy for SCD: Due to the initial managed access proposal not addressing many of
NICE's identified uncertainties and the treatment potentially not being cost-effective at the
suggested price, managed access was not recommended at first.5

Conclusions

+ High-cost gene ies can be by NICE via STA
under managed access even after an al negative recommendation, if there
is il t- i ial and new evi could feasibly be
collected to address enough uncertainties.

« The i ive nature of the and existing health inequalities in the

target patient populations allowed higher-than-usual cost-effectiveness
estimates to be considered/

« Further analysis of the appraisal process is limited due to lack of

uncertainty around indirect treatment comparison (ITC) results and durability
(lack of long-term data)."

« Casgevy (TDT and SDC): In both appraisals, the ICERs were considered above the
preferred cost-effectiveness range (>£20,000 per quality-adjusted life-year [QALY]) in a
pessimistic soenarlo and below the range in an opnmlsllc scenario; uncertainty around most

of the d modelling (e.g., model structure, mortality rate,
non-reference case discount rate criteria, etc.) was noted.

y in reporting t- i and
agreemenls.
References
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ThermoFisher

Enhancing Targeted Literature Reviews (TLRs) with SCIENTIFIC

Artificial Intelligence (Al): A Methodological

SA38

Approach for Conducting Efficient Targeted

Searches

Caroline von Wilamowitz-Moellendorff," Priscilla Wittkopf, Rajat Goel,2 Sarah Ronnebaum,®
Thermo Fisher Scientific, London, UK; 2Thermo Fisher Scientific, Mumbai, India; *Thermo Fisher Scientific, Waltham, MA, USA

Background

+ Targeted literature reviews (TLRs) are used for numerous purposes that are integral to health economics
and market access. While a protocol and well-defined research questions are arguably essential
components of any TLR, there is no “gold standard” TLR methodology, and therefore a flexible approach
can be taken to identify the most robust and relevant information that is available in shorter timeframes.
than expected for systematic reviews.

« One challenge of conducting a TLR is efficiently identifying the most relevant evidence available for a
given topic. Arificial intelligence (Al) tools have been employed to address challenging and time-
intensive aspects of iterature reviews, including search refinement, screening prediction, data extraction,
risk-of-bias assessment, and synthesis." For several years, the most commonly used Al application in
literature reviews has been with machine learning (ML) applications, to assist in the citation screening
process.? More recently, large language models (LLMs) have been utiiized for literature reviews and are
mainly used for search and screening steps.®

+ Our team has explored various Al features within Nested Knowledge (NK) software, including searching,
screening, and tagging.* We have now tested and successfully implemented NK's Screening Model and

Results (cont.)

« In three of the four TLRs, some records ultimately deemed eligible had advancement probabilities below
the 0.8 threshold (Figure 5), underscoring the need for regular model checks.

« Across all TLRs, we supplemented database searches with grey literature, which identified additional
relevant publications, and were added to the TLR (Figure 2).

+ Abstract screening time was reduced by approximately 90%, while ensuring that the most relevant studies
were identified and included in the reviews; this was a consistent benefit seen across a range of topics
(Table 2). Although ot all articles were screened, the research questions were adequately addressed in
all TLRs, demonstrating the robustness and reliability of the method.

Figure 2. Four-step study selection approach

use of an Advancement Probability score in several TLRs across different topics and areas.
Objectives
- To describe the approach used for TLRs on a variety of topics using Advancement
ly and estimate tis ings.
Methods

« NK's screening model is a sophisticated ML algorithm designed to efficiently identify relevant studies from
extensive datasets. The model requires training decisions of at least 10 included citations and 40
excluded citations to generate probability scores for each citation to advance. Each study is assigned an
advancement probability score by the model, between 0 (unlikely to be relevant) and 1 (highly likely to be
relevant)

« Effectiveness of the screening model is assessed using precision, recall, and accuracy scores (Table 1).

Table 1. Effectiveness definitions

Parametor Defini
P of relevant studies among those identified by the model
‘True Positives / (Predicted True Positives + Predicted False Positives)
Proportion of relevant studies that the model successfully identiied from the total number of relevant studies
Recall available. An ideal recallis 20.70.
Predicted True Positives / (True Positives + False Negaives)
Proportion of citations correctly identified s included or excluded
Accuracy (True Positives + True Negatives) /
(True Positives + True Negatives + False Positives + Faise Negatives)
ave AUC s the ability to discriminate between true and false positive rates; 1 = perfect discrimination and 0.5 = no
discrimination. An AUC 20.80 :

Precision

Abbreviaton: AUC = area under the curve.

« Each TLR was conducted using a protocol-driven approach with pre-specified research questions,
inclusion/exclusion criteria, and search strategies. For each TLR, citations retrieved from database
searches were uploaded to NK. Citations of interest were identified from a combination of keyword
searches and citation-chasing from established reviews (Figure 1). After model training, researchers
screened between 10 and 20 citations beginning with the citations that had the high

TR1 TLR2 TR3 R4
Search results important into NK
\_software and deduplicated e D D €S
used 1o train the NK Al model,
which prioriized the most Abstracts scroened = 3 *° o
relevant abstracts for roview.
Fulltoxts 6 ) a2 163
Suitabiity for answering each RQ was L
considered and ful texts for screening
were prioritized accordingly. 2 31 18 60
- r
Figure 3. Percentage of records Figure 4. Model parameters
screened at title and abstract level 1 os 00 s 08z 095

5
o o e
nee | g

Rs %

TRe o )

TR TR2 RS TR

0% 5% 10% 15% 20%
@Recal BAccuracy WPrecision

Abbreviation: TLR = targeted iterature review

Table 2. Abstract screening time

Figure 5. Advancement Probabi
included records, by TLR

probability scores, checked model specifications to examine model refinement, and checked the topic
coverage within the relevant articles to identify any gaps in the results.

Figure 1. Validation methodology and quality control framework
Initial training (50 records: ‘Apply model Relevant bibliographic
10 incl, 40 oxcl) probability citation chasing
QC review (records
<0.8; 10%)
Porformance
assossment
" Retraining No Evidence Conclude

Abbreviation: QC = qualy conirol

+ Additional grey literature searches (recent congresses, clinical trial registries, and citations identified
from published SLRs) were conducted to capture articles that could fill the gaps that were identified, and
the model was re-run to see if new articles covering those topics were given higher advancement
probability scores. This process was repeated several times until the researcher was satisfied that all
research questions in the TLR had been addressed by the included literature, and that any literature
“gaps” were real gaps.

+ Quality control was conducted on a random sample of 15% of unscreened citations with advancement
probability <0.8 to ensure that the most important citations were identified. All citations advanced during
title/abstract screening were examined as full texts, extracted, and reported without any Al tools.

Results

+ The four-step study selection approach (Figure 2) was applied to the four different TLRs.
1. Uptake, distribution of screening types, testing accuracy and chronic kidney disease (CKD) staging at
diagnosis
2. Epidemiology, baseline characteristics, treatment pattems, mortality, disease progression and clinical
burden of CKD due to glomerulonephritis
3. Relationship between lesion size and functional outcomes in macular degeneration

4. Clinical course, and patient f giant cell tumor
+ Across all reviews, between 5% and 16% of abstracts required screening (Figure 3).
+ Across TLRs, recall range was 0.88-0.97, accuracy 0.73-0.94, and precision 0.43-0.73, indicating that
the model uses a conservative approach for determining which citations should be included, resulting in
effective prioritization by the tool (Figure 4).
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Discussion

« A cut-off score for advancement probability of 0.8 in NK's screening model was deemed to be generally
appropriate for balancing precision and recall across the different topics, ensuring a high likelihood of
including relevant studies while minimizing false positives. However, this threshold may need adjustment
depending on the requirements of the review, such as available time for the literature review, or the
acceptable level of risk for missing relevant studies.

« This approach is ideal for rapid reviews or scoping reviews where a comprehensive, but not exhaustive,
search s required. Although it was shown to be suitable across the topics listed above, itis a particularly
effective tool for disease areas with well-defined inclusion criteria and abundant research, such as oncology
or cardiology.

+ For systematic reviews, integrating a Robot Screener could be used to prioritize the most relevant abstracts
for review early on. Although all abstracts still need to be double-screened by two human reviewers,
prioritizing the most relevant abstracts for screening by Advancement Probabilty score could help to speed
up the selection of highly relevant studies, and could allow reviewers to begin data extraction sooner, while
articles with a lower advancement probability are screened simultaneously.

+ Although this approach only saves time during abstract screening, it does result in a considerable reduction
in time required during this phase of the project.

- The models performance can continually be improved, as it automatically reassigns Advancement
Probability scores to all remaining abstracts in the nest after 10 abstracts have been reviewed, based on the
decisions made by the human reviewer.

Conclusions

- Al-assisted ing using ility from NK’s ing model allows
efficient identification of critical evidence, most suitable for targeted review
methodology. The inclusion of grey literature, human validation of screening decisions,
and thoughtful data interpretation and reporting are essential to support accurate
evidence synthesis. Our findings suggest that Al can be a valuable tool to use for TLRs.
across a range of topics and therapeutic areas.
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Objective

e Qutline key methodological differences in systematic literature review (SLR) and
indirect treatment comparison (ITC) requirements between the MS Coordination
Group on Health Technology Assessment (HTA CG),2 NICE,® and Cochrane*.

e Discuss practical considerations for conducting JCA-compliant SLRs and ITCs.
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Navigating Evidence Requirements for Joint Clinical STairENE G
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HTA242

Caroline von Wilamowitz-Moellendorff, Paulina Bajko,! Eva Gonzalez Viana,' Sohan Nitin Deshpande’

" Thermo Fisher Scientific, London, UK

Introduction

+ In 2025, the Joint Clinical Assessment (JCA) framework was implemented under the EU Health Technology
Assessment Regulation (HTAR) across EU member states (MS).'?

+ The JCA framework is designed 1o sireamine decision-making, reduce duplication, and improve patient
access to innovative therapies across the EU."

« The evidence synthesis requirements for JCA7 slihty difer from those outined in other videly used
quidelines for health technology (HT/ reviews (SLRs), such as
the National Institute for Health and Care Excellence (NICE)‘ and Cochrane ‘

* Due to the novelty of the JCA process and the absence of previously completed assessments under this
framework, the pharmaceutical industry has expressed concerns regarding compressed timelines, the
volume of evidence required, and lack of clarity in certain areas (e.g., rare diseases) 7

Objectives

- Outline key in literature review (SLR) and indirect
treatment comparison (ITC) requirements between the MS Coordination Group on Health
Technology Assessment (HTA CG),? NICE,* and Cochrane*

+ Discuss practical for JCA. SLRs and ITCs
Methods
* We conducted a comparatrve analysis of SLR guidelines from the HTA CG,2 NICE,? and Cochrane.*

and additional for JCA (compared with NICE and Cochrane)

were
were highlighted.
+ We have identified practical considerations relating to the additional requirements for HTA.
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Results
SLR and ITC requirements

« The analysis identified differences between JCA, NICE, and Cochrane in SLR searches, reporting requirements,
effect modifiers (EMs), prognostic factors (PFs), and ITCs, which are summarized in Table 1.

Table 1. Methods requirements overview

Requirements
Clinical SLR
Economiclutiities SLRs

(e.g.. MEDLINE, CENTRAL, Embase)

Grey literature/ Unpublished data
Literature icalTrials gov, CTIS, EU-CTR, EMA Clinical Data platform
searches  Other trial registries (e.g. disease-specific)
Regulatory or HTA reports from EEA member states
Patient registries
PROSPERO registration
Literature search time cut-off (3 months before submission)
Peer review of strategies according to PRESS checklist
Restictions should be described and justified
Per individual PICO structure as specified by MS.
AES reported according to MedDRA categories.
Detailed safety data
SLR reporting the studies included
requirements  with reasons provided
Risk of bias for RCTs.
Risk of bias for case-control and cohort studies
GRADE
Conduct a feasibilty assessment for ITC
Baseline values for outcomes should be compared/contrasted
during FA
Use estimand framework to compare outcomes
Assessment of how the identified studies reflect established

FA PICOS
lyses to be defined prior Imc
SAP per individual PICOS
PF identification

External KOLs and patients to be consulted to validate
identified EMs and PFs

ITC conducted where feasible

Population-adjusted ITC methods to be used when required
Use prediction intervals to report resuls of RE models
Knapp-Hartung method recommended frequentist approach

" N
© for pairwise RE MAs when there are five or more studies. * *

FE y = x x
Avoid use of Bucher ITCs if there is a random-effects " .
component

 “Relevant
o GRADE = Grading of
Dovelopment.

: o _
R nt Not nt x
caureme - submission otarequireme

Practical considerations

+ Literature searches for JCA should be executed as follows:
Conduct a comprehensive SLR of clinical evidence early, covering all relevant subgroups and interventions
across EU MS, aligned with anticipated population, interventions, comparators, outcomes, study design
(PICOS) criteria (Figure 1).

- Research relevant subgroups and interventions thoroughly before designing the SLR protocol, reviewing

national and European guidelines, health technology assessments (HTAs), and published reviews.
Update the SLR within 3 months of submission. Additional updates may be needed before the 3-month
timeframe if itis a large review.

Figure 1. PICOS-specific sub-SLRs

Population(s)
Treatment(s)

@
B8R

PICOS-specific

[ PICOS 1 ] [ PICOS 2 ] [ PICOS 3 ] [ PICOS 4 ] [ PICOS 5 ]

¢ V j
BEE BERE Bi BRB 2B

Abbreviations: PICOS = population-intervention, comparator, outcome, study design; SLR = systemaic literature review

Practical considerations (cont.)

+ Reporting
While JCA, NICE, and Cochrane all require that the study inclusion and exclusion be transparently
documented using a flow diagram, risk of bias (RoB) requirements are narrower for NICE and wider for JCA
and Cochrane.

- Consider using GRADE? assessment early in the evidence-planning process to strengthen submissions,

especially for those involving ITCs.
C standards and in reporting are essential across all frameworks
to ensure evidence validity and usabilty.

+ Feasibility assessment
- Early consideration of anticipated PICOS and relevant comparators is essential. Comparators should be
broadly defined to capture all relevant interventions, and justified based on ciinical relevance and current
practice across EU MS;
- Addressing comparator selection early in the evidence-generation planning phase is crucial. Engaging in a
joint scientific consultation (JSC) is advised.

While all three frameworks recognize the importance of EMs and PFs, JCA requires their identification and

inclusion in the submission.

+ JCA HTA Consolidated Guidance does not require separate SLRs for EMs and PFs, but these must be
addressed in the main SLR and submission dossier, supported by literature-based subgroup and
sensitivity analyses.

- Consulting key opinion leaders (KOLs) within the JCA framework is advisable to validate identified EMs
and PFs. Exteral experts, including clinical experts and patients, should ideally be involved during JCAs.?

-1Tc
All frameworks recognize the importance of ITCs in the absence of direct evidence. JCA links ITCs directly
o each individual PICOS and should be planned when developing the SLR protocol.

Summary of results

« It is criical that the anticipated PICOS are clearly defined and developed as early as possible, to

accommodate the 3-month cut-off required for the SLR searches. Changing PICOS criteria during JCA

ions can lead to data repeated analyses, and reduced comparabilty. The resulting

delays and resource demands may impact market access and reimbursement outcomes. To mitigate these

effects, early alignment with HTA bodies, flexible and transparent are

essential. These strategies help maintain the reliability and efficiency of the JCA process despite evolving
requirements.

Conclusions

* In conclusion, while JCA SLRs adhere to scientific principles consistent with other HTA-
compliant reviews, some differences exist compared to previous appraisal processes. With
appropriate planning, these differences are manageable within existing workflows.
Reporting results for each individual PICOS and tight timelines require a large, Inhgraud

References
\ e - O . n o N R . and well-coordinated team to manage complex and ensure ali ly
‘assessments. 2024 , ool venese Rego 2013 during critical final stages like full-text data i ity
s o ausmanidouriondsTONST | S024y Covare, 0ok o 03 e o o it
oy v o e statistical analyses, and dossier preparation.
o oroareetia_oucomes 290 . Wang, T
gt s sy
2 Wace .
e e o com e 10, MTAGS 2024 -
SaSiazs20 e enamarti oo dosir , o - iy o woukd
e o e s 2t o'k Kty Bosoveka and hons Puss of PP oo Acoase, et

i
i
i
i
{
E

o oo P e Ay ISimsbese osmTeke ety
INICE. 2022. Wips: i www 1ice. 07 Uprocessipmg 6. concal-assessments/ o

and Rchard Loason of Tharmo Faner Scantée

o ST ppd

B reenessiseon Soityfo ool Eonerics nd utcomes 19-12 Novnber

Ol@

Conference Poster Portfolio | 129



ISPOR EU 2025
9-12 November 2025 | Glasgow, Scotland, UK

Poster Title
Cost Implications of Declining MMR Coverage in England:

Modelling NHS Burden and the Value of Catch-Up Vaccination

Objective

e The primary objectives were to estimate (1) NHS and societal costs associated
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Cost Implications of Declining MMR Coverage SCIENTIFIC

in England: Modelling NHS Burden and the

Value of Catch-Up Vaccination

Kerry Winter," Amy Pinsent, Ruth Chapman'’
1Thermo Fisher Scientific, London, UK

Introduction

+ Measles remains one of the most contagious infectious diseases, and even small declines in
vaccination coverage can create significant immunity gaps.! Although the UK achieved measles
elimination status in 2017, coverage with the measles, mumps, and rubella (MMR) vaccine has
declined since the COVID-19 pandemic, particularly among 2-year-olds." Current coverage is well
below the 95% threshold required for herd immunity, creating immunity gaps that have already led
to renewed outbreaks across the UK. Since the start of the COVID-19 pandemic, MMR vaccination
rates in England have fallen from 90.6% in 2019/2020 to 88.9% in 2023/2024 (-1.7 percentage
points).2 This decline increases susceptibility to outbreaks and adds avoidable healthcare costs.
This study assessed the economic consequences of reduced MMR coverage for the UK National
Health Service (NHS) and compared these costs with the expense of delivering catch-up
vaccination to unprotected children.

Objectives

« The primary objectives were to estimate (1) NHS and societal costs associated with
reduced MMR coverage since 2019/2020; (2) the cost of delivering catch-up vaccination to
unprotected children; and (3) the future economic burden if the observed decline
continues.

Methods

+ A cost-of-llness model was developed to estimate the impact of declining vaccination coverage on
measles cases and costs (Table 1). The model focused on the 2023 population of 2-year-old
children in England (n=608,924). Vaccination coverage inputs were derived from NHS data,? and
measles attack rates were based on UK Health Security Agency guidance (41% among
unvaccinated children).¢ Case severity distribution was assumed as 67% mild, 31% moderate, and
2% severe, informed by national data on measles cases.®

« Direct costs included GP visits, treatment of moderate and severe measles cases, and vaccine
acquisition and administration. Indirect costs captured productivity losses from caregiver
absenteeism, using Office for National Statistics employment and wage data® alongside Green
Book assumptions’ on workdays missed by severity level. Analyses were conducted for both
retrospective (2019-2024) and projected (2024-2030) scenarios, adopting an NHS and societal
perspective. Costs are reported in 2023/24 GBP with no discounting

Table 1. Model Inputs

Catogory Paramter Basovalue __Source
Population Age 2 population (England) 608,924.00 ONS, 2023°
201972020 MMR vaceination coverage 90.60% NHS, 2024°
Vaccine 2023/2024 MMR vaccination coverage 88.90% NHS, 2024°
coverage .
:;:‘r;g; ;Zr:;ual change in MMR coverage ;1’ = p:er\:eyr;:ge Catcutation
Measles attack rate 41.00% UKHSA, 2024¢
Proportion of mild measles cases 67.04% GOV UK, 2016°
portion of mild 31.41% GOV UK, 2019°
Proportion of severe measles cases 154% GOV UK, 20195
Cost per GP visit (mild case) £45.00 PSSRU, 2024°
Cost per ASE Visit (moderate case) £605.00 NHS Schedule, 2023/24°
Costs Cost per inpatient visit (severe case) £3,481.00 NHS Schedule, 2023/24°
MMR vaccine acquisition cost for two doses  £15.00 BNF. 2025°
MMR vaccine administration cost for two doses  £74.00 NHS Schedule, 2023/24°
Caregiver employment rate 75.10% ONS, 20248
Average daily wage £143.20 ONS, 2025
"':ﬂly"f‘l_c"'" Days off work (mild case) 2,00 Green Book (UKHSA), 20197
Days off work (moderate case) 400 Green Book (UKHSA), 20197

Days off work (severe case) 1000 Green Book (UKHSA), 20197

Abbreviatons: NHS =

Results

« Between 2019/2020 and 2023/2024, the decline in MMR coverage resulted in an additional 10,352
unvaccinated children (Figure 1). If exposed during an outbreak in this period, this group could
have generated approximately 4,244 excess measles cases. Managing these excess cases could

EE174

Results (cont.)

Figure 1. Model Structure for ing the Impact of Declining MMR
Coverage

1.7 percentage point

decrease in MMR 10,352 additional ol
vaccination coverage B unvaccinated two-year ]
since the start of the olds, with a 41% attack rate

population

COVID-19 pandemic

4,244 additional cases (41%)

2,845 mild cases (67%) | 1,333 moderate cases (31%) 66 severe cases (2%) £924,200
Direct Cost: £128,047 Direct Cost: £806.551 Direct Cost: £228,230 Vaccination is highly
Indirect Cost: £612,027 Indirect Cost: £573,482 Indirect Cost: £70,510 SRS

compared to measles
treatment

Total cost of treating a measles outbreak in this population could reach £2.42
lion

Abbreviations MMR = measies, mumps, and rubela

Figure 2. Observed and Projected MMR Vaccination Coverage Among Two-Year-
Olds in England (2019-2030)

. @Observed Coverage @Projected Coverage

0%
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201920 202021 202122 202223 202324 202425 202526 202627 202728 202829 202930
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90.60%
89.20%
89.30%

Coverage (%)

Abbreviation: MMR = measles, mumps, and rubla

Figure 3. Projected Annual NHS and Caregiver Costs from Measles Outbreaks
(2024-2030)

£16.0M Direct Costs ‘mmIndirect Costs < Total Costs
£14.3M
£14.0M 125m £120M £13.4M £138M
£12.0M .
£120M Lo e
£4.5m £4.6M
£10.0M £4.2M £4.3M
g o
% soom
© aom £7.9M £8.2M £85M £8.8M £94M £9.4M
£2.0M
coM
20242025 20252026 2026-2027 20272028 2028-2020 20202030
Year

Abbreviation: NHS = National Health Service

Conclusions

- Declining MMR coverage has already created an immunity gap that risks costly and
preventable measles outbreaks. In this model, catch-up vaccination is cost-saving
outbreak as by UK evidence from the 2012/2013

Merseyside outbreak, where the total outbreak cost (£4.4M) far exceeded the cost of
inating the i ion (£0.18M).°

have cost the NHS an estimated £1.16M, with an additional £1.26M in caregiver losses
(total £2.42M). By comparison, providing catch-up vaccination to this group would have cost
£0.92M, yielding a net saving of £1.50M, making vaccination a cost-saving strategy.

 If the observed decline of 0.43 percentage points per year continues, coverage is projected to fall to
86.3% by 2029/2030 (Figure 2). This would correspond to more than 83,000 unvaccinated children
per birth cohort and over 34,000 measles cases per year under outbreak conditions. The cumulative
six-year economic burden between 2024/2025 and 2029/2030 is projected at £79.0M, comprising
£51.8M in direct NHS costs and £27.2M in caregiver productivity losses (Figure 3).

(£0.

« This pattern is also consistent with evidence that productivity losses dominate measles
societal costs in England (74% of total when patients and carers are both included).? If
current trends continue, the NHS could face almost £80M in excess costs over the next six
years.

- These findings underscore the urgency of i inati and
implementing targeted catch-up campaigns to protect public health and reduce avoidable
NHS spending.
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