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Disclaimer: This research is part of an ongoing manuscript on use of LLM in health economic model conceptualization .




Key Questions!

? Isitpossible to optimally integrate Generative-Al and Human Expertise?

? Isitpossible to conceptualize health economic models using Generative-Al?

? Can we emulate human-like reasoning through Generative-Al?

? Can Generative-Al will replace human?

? Should we leverage Generative-Al in our HEOR workflows?

@ connectHEOR



Gen-Al in model conceptualization?

Key Challenges in Model
Conceptualization

Limited Time &
Resource

Insufficient Expertise in
Conceptual Modelling

Conceptualization is

Underweighted

Key
Consequences

A

Models lack robust
foundations, leading to
validation challenges.

Missed opportunities to
explore alternative
conceptual frameworks

Misalignment with real-

world complexities and
stakeholder needs

Can Gen-Al bridges the gap with faster, smarter and more impactful health economic models?

Let’s find out...

@ connectHEOR



Human-way of model conceptualization
and reasoning approach

@ connectHEOR



Human modeler thought process during the model development

Problem broken in Each segment then thought Poter:]tlgl §olu‘cl|lon by

multiple segments for through in step-by-step fashion synthesizing a

conceptualization information together
ad. nd. Iud. I
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Potential of Generative-Al in this whole process (multiple approaches)

Al: Artificial Intelligence
HIl: Human Intelligence (™ connectHEOR



Gen-Al Reasoning
Algorithm



LLM capabilities in reasoning

Basic Input-Output approach (1-O)

-@-
Chain of Thoughts (Col)

Key Novelty: Intermediate LLM thoughts within a chain
’ (™ connectHEOR




LLM capabilities in reasoning (established algorithms)

Multiple Chain of Thoughts (CoTl-SC) _ Selecting a chain

with the best score

>

Key Novelty:
Harnessing multiple
independent chains
of thought

— Abandon
— > achain
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LLM capabilities in reasoning (established algorithms)

Backtracking ' connectHEOR
from a chain
Tree of
Thoughts (ToT)
Key Novelty (beyond
CoTl-SC): Generating
several new

thoughts based on
a given arbitrary
thought, exploring it
further and possibly
backtracking from it

Intermediate thoughts -~
are also scored

BranchingOut .~

from a chain
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LLM capabilities in reasoning (established algorithms)

Graph of S Aggregating
Thoughts (Gol) Thoughts
Key Novelty (beyond

Tol): Arbitrary
graph-based
transformations
(aggregating
thoughts into a new
one, looping over a
thoughtto refine it)

Backtracking

Yot
.
.
.
.
.
.
.
.
.
.
.
.
.

Refining
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Introducing HEM-X



HEM-Xis powered by Gen-Al and Human Intelligence

_

Integrating Gen-Al with human expertise lacks a clear systematic
approach. HEM-Xis built to provide a structured, process-driven

S?SNE‘;ESPETUA'-'Z'NG framework, ensuring optimal use of Al and human expertise.
| PROGRESSION

Image Credits: Human and DALL-E ﬁ
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HEM-Xis powered by Gen-Al and Human Intelligence

" CONCEPTUALIZING
DISEASE
| PROGRESSION

HEM-X is your co-pilot for health
economic model conceptualization

Image Credits: Human and DALL-E ‘ ‘ Con neCtH EOR
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Highlighted Features

0 Accelerated and Balanced Modeling Workflow

Speeds up model conceptualization with

proprietary Al workflows (2-3 months of concepts
development reducesto 1 week of task)

U Transparent Al

Generates traceable knowledge maps as powered
by Graph-RAG, ensuring no black-box processes

O Delivering outputs designed for target audience

Disease process diagrams for clinicians; Detailed
model structures and model design plan for HEOR
teams; Easy-to-understand summaries  for
commercial teams; Plain English summary

] Validation features

Integrates human and sister-LLMs for validation at

every stage with cross-comparison of multiple
versions

@ connectHEOR



Let’s walk the talk:
Case Studies on HEM-X

CCCCCC



Oncology Use Case

Model Concept Mapping: CEM for metastatic Breast Cancer

(relatively rich in data)

Safety or Adverse Events

Early-stage HR+/HER2- Breast Cancer

[ Document specific adverse events and their management] et e G

: Progression due to inadequate response or recurrence

Health-Related Quallitg,.r of Life (HRQoL)

Advanced HR+/HER2- Breast Cancer

Detail HRQoL measures and impacts ] without Metastasis

Progression to metastatic disease

Cost Considerations

Metastatic HR+/HER2- Breast Cancer

FEer s T e Transition to palliative care focusing on HRQoL

[Outline direct and indirect medical costs]

§ Transition based on treatment response or progression Transition to palliative care focusing on HRQoL

Healthcare Resource Use

Metastatic HR+/HER2- Breast Cancer

[ Describe resource utilization patterns] Significant adverse events Management and return to treatment Eeririerre it e

Management and transition to next line of treatment Disease no longer responsive

Siwverz: events

[Treatment-related Adverse Events] End-of-Life Care

17 N connectHEOR



Model Structure Recommendation: CEM for metastatic Oncology Use Case

Breast Cancer (relatively rich in data)

Four health states Markov Model
Model type recommended by HEM-X: "Disease-Free," "First Progression," "Second Progression," and "Death," to capture

the disease's natural history and the impact of treatment interventions.

With very high-level assumption,
early cost-effectiveness analysis
estimates for R+F vs F were:

Auto-
First progression .
Transition e Transition programmed In Incremental QALY: 0.63
HEM-X Incremental costs: $520K
(_\/ \/ﬁ ICER (/QALY): $825K
Progression free Transition Second progression ;)
[
| 4
\ / Compared to published Yang J et al
Transition Transition (2020)

\Uath / Incremental QALY: 0.47
Incremental costs: $382K
ICER (/QALY): $813K

18 @ connectHEOR



Model Schematic and

Cross-comparison with Published models Simulation approach

NICE TA 687 Yang J et al (2020)

Markov model with three health states Markov model with four health states

Ribociclib arm (4 weeks per cycle)

Ribociclib 600 mg per day, orally m

for 21 days, followed by 7 days off 1et
- s
Fulvestrant 500 mg per cycle
(additional dose on day 15 of cycle 1) [FLrste ettt
Postmencpausal patients with m survival m
HR-positive HER2-negative / \
advanced breast cancer 2nd
__ Progression- )
free survival Progression
Placebo arm (4 weeks per cycle) \ / survival

Placebo
Fulvestrant 500 mg per cycle -
(additional dose on day 15 of cycle 1)

Death

PFS, progression-free survival; PPS, post-progression survival.

19 @ connectHEOR



Rare Disease Use Case

Model Concept Mapping: CEM for ATTR-Polyneuropathy

(very less data available)

. PND 0: Asymptomatic
Version 1.0 {Genetic Mutation Detected)
Detailed version for clinical validation on disease progression Dmetofsemof@mm

PND I3 Sensory Disturbance
{Preserved Walking Capacity)

Walking difficulty begins

PND Ii: Unassisted Walking
(With Difficulty)

Effective management Return to previous stage

Requires one stick or crutch Transient events like pain flare-ups \
PND I11A: Walking &id Required '——————__.[ § ]
{One Stick/Crutch) Transient Events Management

Treatment effect can stabilize Progression to terminal care
Requires two sticks or crutches fﬁﬁ%ﬁ:ﬁ Effective management Progression to terminal care
Progression to terminal care Further pingression /// NT-proBNP = 3000: Cardiomyopathy
Progression tﬂfm\' bl 1|'|I'!30 &ﬂ%ﬁmm NT-proBHP = 3000: Cardiomyopathy
Wheelchair-bound or be-d'r:d’;:f
%ﬁf&%‘ﬂ? Progression to terminal care NT-proBNP = 3000: Cardiomyopathy

NT-proBNP = 3000: Cardiomyopathy ~Progression to terminal care  Return to severe disability

L —

Cardiomycpathy Managemenlr

Terminal Care
{5evere Disability and Organ Failure)

@ connectHEOR
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Rare Disease Use Case

Model Concept Mapping: CEM for ATTR-Polyneuropathy

(very less data available)

Version 2.0
Simplified version for modelers for
health economic modeling PND 0: Asymptomatic Terminal Care
(Genetic Mutation Detected) (Severe Disability and Organ Failure)
PND I: Sensory Disturbance
(Preserved Walking Capacity)
PND 1I: Unassisted Walking
(With Difficulty)
HRQol Considerations '\’
[ PHD 0: Very High ] [ PHD I: High ] [ PHD ll: Moderate Decline] [ PHD 1I: Significant Decline] [PND IV: Severely Compmmised] y

. PND Il1A: Walking Aid Required
[ Transient Events Management] (One Sti ckgl:rutgﬁ?

Cost Consliderations

[F'ND 0 Minimal] [PND I: Lcrw] [PND Il: Muderate] [PND [I[H Highl [PND IV: Extremely High

Stabilized Disease
(Under Treatment)

\.

’[ Cardiomyopathy Management

PND 11IB: Walking Aid Required
(Two Sticks/Crutches)

N

PND |V: Severe Disability
(Wheelchair/Bedridden)

Healthcare Resource Use

[F'ND 0: J'.‘.inimal] [F'N[} I: Minimal] [PND Il: Increased] [PND 1l Substantial] [PND IV: Maximal]

21 @ connectHEOR



Time taken for this conceptualization exercise with

HEM-X (including both human and Al efforts)

Specific Tasks Undertaken in this Case Study:

Published clinical trial information and guidelines
Run 1 of HEM-X (1 hour)

First review by expert modeler and providing feedback to HEM-X . . . .
Run 2 of HEM-X (1 hour) Total time using HEM-X's optimally

Additional peer-reviews by internal clinicians and modelers (not integrated Al-Human framework:

involved in the project) L P :

Final run of HEM-X (1 hour) 3 days. a significant redgctmn comparedto
Ready for discussion with KOLs the typical 3 months required by a human-

only modeler.

Output generated in every run: Model Concept Diagram, Model
Structure Schematic, & Full Model Design Plan in MS-Word

o connectHEOR
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Rare Disease Use Case

Model Design Plans by HEM-X

(very less data available)

MDP Generated by Hem-X™{ConnectHEOR) MDP Generated by Hem-X™

Introduction

Cost-Effectiveness of RNAI Tableof Contents: - ment

2. Background on Disease, Treatments, and Evidence
o 2.1 Disease Overview
2.2 Treatment Landscape

therapy for the treatment of :
o 2.3 Rationale for Develnping the Model )
ATTR-PN s el conome e

® 2472 Evidence on Clinical Studies
3. Model Specification
o 3.15ummary of the Objective/Research Question
o 3.2 Decision Problem
. _— .
MDP Generated by Hem-X™(ConnectHEOR) . i LZ‘K;:‘:;T;’::"”‘“"“
o 3.3 Model Structure
= 3.3.1 Conceptual Model
17 November 2024 * 333 Type of Model and lustification
®  3.3.3 Model Schematic and Simulaticn
o 3.4 Functicnal Reguirements of the Model
= 3.4.1Setting/Location
= 3.4.2 Perspective
® 3.4.3Time Horizon
= 3.4.4 Model Cycle Length
® 345 Discount Rate
o 3.5 Architectural Reguirements
4. Model Inputs
o 4.1 Clinical Inputs — Efficacy
o 4.2 Clinical Inputs - Adverse Events [AEs)
o 4.3 HROol Inputs
o 4.4 Cost Inputs
5. Model Outputs
o 5.1 Deterministic Analysis
o 5.2 Sensitivity Analysis
6. Model Verification and Validation
7. References
List of Tables:
= Table 1: Summary of Clinical Trials and Outcomes
= Table 2: Economic Models and Their Parameters
* Table 3: Cost Inputs and Sources
* Table 4: Sensitivity Analysis Parameters ~, _ i
st of Flsores 40 pages well-written MDP
= Figure 1: Disease Progression and Health States Diagram
=  Figure 2: Model Structure and Patient Flow
= Figure 3: Cost-Effectiveness Plane

Confidential 1 Confidential 2
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Key Takeaways
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IELCEWEVS

? lIsitpossible to optimally integrate Generative-Al and Human Expertise?

? lIsitpossibleto conceptualize health economic models using Generative-Al? Yes

? Canwe emulate human-like reasoning through Generative-Al?

? Can Generative-Al will replace human? ENGRISERGEICRORNELCRN Rl GCRC il 5 (s Ela BT g Bl (e JeY o R KN aa [V

? Should we leverage Generative-Al in our HEOR workflows? ERCERMUICE olel81ls KeTgglole-[eX=Ru gl CRC=Telgl g o] (oToAVA: 1aYo HEAV/o] AVER (o) =(SYd o [ 8

@ connectHEOR
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What’s Next?

Let’s unite to embrace Gen-Al—exploring the unexplored and
proving that Al and humans can thrive together. With a shared
mission, we can bring more proof-of-concepts to life, drive
deployment, and create a transformative future for HEOR.

@ connectHEOR
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Experience the Future Today at
ISPOR EU 2024!

We warmly invite you to visit ConnectHEOR Booth #1400 to
witness HEM-X and other groundbreaking tools live in action.

1M Thank You!

op () connectHEOR

United Kingdom | Canada | Switzerland | Asia
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. connectHEOR

United Kingdom | Canada | Switzerland | Asia

Thank You!

W: www.connectHEOR.com

E:
T:

A:

info@connectheor.com

+44 (0) 753 598 8369

ConnectHEOR Limited, 5 St John'’s Lane, London,
EC1M4BH
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