
1. 2020-2023 Value Assessment Framework. Institute for Clinical and Economic Review, January 31, 2020 (updated February 3, 2022). Available at:
https://icer.org/wp-content/uploads/2020/11/ICER_2020_2023_VAF_02032022.pdf. Accessed 10 April 2023. 2. Hunt, T. 2023. In Vivo, Informa.
Available at: https://invivo.pharmaintelligence.informa.com/IV146781/The-Cell-And-Gene-Therapy-Sector-In-2023-A-Wave-Is-Coming--Are-We-
Ready. Accessed 10 April 2023.

• What are health technology manufacturers’ interest levels in receiving early
scientific or US-specific HTA advice for development programs (i.e., in early or mid-
stage clinical research: post-investigational new drug [IND] application, Phase I-II)?

• To what extent would manufacturers value and provide a fee for ICER-led rapid
and/or simplified economic evaluation findings and corresponding knowledge
sharing as part of early scientific/HTA advice consultations?

• How can ICER provide these services in a manner conducive to avoidance of
conflicts of interest as interpreted by both ICER and manufacturer legal and
regulatory teams?

• A standardized, simplified early modeling tool performed reasonably well during
feasibility testing and performance testing.

• Simplified modeling exercises during early scoping phases of a review were
assessed as potentially duplicative when full review model builds are conducted by
well-resourced academic modeling teams. Despite this, early modeling exercises
may be sufficiently resource efficient and informative regarding key evidentiary
and data gaps to facilitate increased downstream operational efficiency along a
longitudinal 8- to 10-month ICER review.

• Further research is warranted aimed at tailoring early modeling approaches for
internal and external modeling teams, understanding impact on broader HTA
teams, and revising approaches and timing in support of operational excellence.

• To develop and pilot test a simplified modeling tool during early scoping phases of
HTA at ICER.
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Background

• We developed a 3-state Markov model tool in Microsoft Excel (Microsoft 365)
accommodating various disease process pathways: episodic disease, progressive
disease, and partitioned survival (Figure 1). A fourth structure was later added
reflective of treatment persistence and supportive of external risk equations.

• Key model inputs included time horizon, cycle length, baseline demographics,
transition probabilities, treatment effectiveness, health state utilities, and costs.
Durations over which to apply cost and effectiveness estimates were included.

• Development (N=6) included the primary domains of feasibility testing via
dependent reference model replication with corresponding accuracy checks (n=2)
and de novo model building (n=2), and performance testing via independent
model replication with corresponding accuracy checks (n=2).

• Piloting encompassed collaboration during early review stages to identify raw data
for early modeling exercises and to communicate critical data gaps, among other
considerations, for a full review model build; open-ended qualitative feedback
from pilot test collaborators was solicited and aggregated.

Objective

Methods

• Early scoping phases in Health Technology Assessment (HTA) often comprise a
literature review, stakeholder input, and PICOTS (population, intervention,
comparator, outcomes, timing, setting) identification.1

• Consideration of cost-effectiveness modeling activities during early review scoping
phases could help identify evidentiary gaps, support internal and external
modeling team discussions, and help optimize workflows.

• Given the market authorization of an appreciable number of high-cost health
technologies in recent years2, there is a clear precedent to effectively manage
resources allocated to HTA – streamlining review processes by conducting value-
adding CE modeling activities may help achieve ongoing HTA commitments to
operational excellence. Piloting of an early modeling tool facilitating these CE
modeling activities during the scoping phases of a review were met with cautious
optimism from academic collaborators citing concerns of duplication of
workstreams; these exercises were welcomed by ICER health economists as a
method to optimize model development and decision-making.

• Our developmental efforts and piloting exercises are complicated by limitations.
These include the unavailability of full pilot conclusions, as the ICER assessment is
still ongoing, minimal assessment piloting (1 pilot), few early modeling tool
development iterations (2 to 3), and a lack of data on early modeling tool
performance in the absence of state membership information (i.e., trace data).
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Discussion

Conclusions

• Open-ended qualitative feedback solicited from academic and ICER modelers
reflected the following domains (ongoing ICER review): temporal considerations of
early modeling exercises (e.g., pre- vs intra-review; precise intra-review timing);
duplication of work; propensity to inform key data gaps and assumptions; data gap
handling and imputation approaches; limitations of simplified modeling exercise
assumptions and related shortfalls of early exercise heuristics.

Figure 3: Performance Testing: Independent Model Replication
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Figure 2: Feasibility Testing: Dependent Reference Modeling

*The oncology reference model did not
report incremental $/LYs despite possible
life extension; therefore, those values are
reported for neither the reference model
nor the replication model

Key: DMD – Duchenne muscular dystrophy; DMF – dimethyl fumarate; LY – life-year; MS – multiple sclerosis; QALY – quality-adjusted life-year. 
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Figure 1: Supported Cohort Model Structures for Simplified Early Modeling

Key: HS1 – health state 1; HS2 – health 
state 2. 

• All models (N=6) demonstrated acceptable internal validity (development).
• Dependent model replication (feasibility testing) generated incremental cost-

effectiveness (CE) ratio spreads of ≤25% versus reference models in multiple
sclerosis (MS) and oncology (Figure 2). De novo model development (feasibility
testing) for two case studies (potential/unannounced review topics) revealed
domains where greater flexibility may be needed in a comprehensive model,
namely time-varying transition probabilities exterior to a partitioned survival
framework and a more flexible modeling approach reflective of treatment
persistence and external risk equation modeling. Independent replication
(performance testing) demonstrated cost-effectiveness spreads of <20% versus
reference models, and suggested better reproducibility when replicating
partitioned survival models (Duchenne muscular dystrophy [DMD]) (Figure 3).
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Background 

Early health technology assessment (HTA) has recently been defined as ‘‘all methods used to inform 
industry and other stakeholders about the potenƟal value of new medical products in development, 
including methods to quanƟfy and manage uncertainty’’.1 A variety of techniques may be used to 
support goals of early HTA, including interviews, qualitaƟve and quanƟtaƟve survey methods, clinical 
trial simulaƟon, mulƟcriteria decision analysis, return on investment analysis, and value of informaƟon 
analysis, with cost-uƟlity analysis or cost-effecƟveness (CE) analysis (CEA) perhaps being the most 
versaƟle.2 

In principle, however, early CE modeling should not be construed as a one-off acƟvity but instead uƟlized 
iteraƟvely as more informaƟon is released about the technology itself or the environment in which it 
would be used.3 Moreover, most early HTA research focuses on value to manufacturers;2,5,6,7 there is liƩle 
evidence to suggest early HTA has been used to support broader therapeuƟc appraisals and peripheral 
acƟviƟes, such as horizon scanning led by HTA bodies. However, early CE modeling may be of parƟcular 
value in streamlining processes and operaƟons within a parƟcular HTA appraisal; such streamlining is 
underscored in importance as the number, range, and complexity of technologies for which HTA is 
necessary rises. As testament to this, there is precedent for streamlining acƟviƟes supporƟng full 
economic evaluaƟons given iniƟaƟves recently announced by the NaƟonal InsƟtute for Health and Care 
Excellence (NICE).4  

At ICER, aŌer a topic has been chosen for review, early project scoping phases comprise literature review, 
stakeholder input, and PICOTS (populaƟon, intervenƟon, comparator, outcomes, Ɵming, seƫng) 
idenƟficaƟon.8 We hypothesized that simplified early CE modeling acƟviƟes during early review scoping 
phases could help idenƟfy evidenƟary gaps and generally support internal and external modeling teams 
in a value-adding and resource efficient manner.  

 

ObjecƟve 

To develop and pilot a simplified modeling tool during early scoping phases of health technology 
assessments aimed at supporƟng appraisal teams and further streamlining ICER reviews 



 

Methods 

We developed a 3-state Markov model tool in MicrosoŌ Excel (MicrosoŌ 365) accommodaƟng various 
disease process pathways: episodic disease, progressive disease, and parƟƟoned survival (Figure 1). A 
more flexible structure was later added in the development phase, reflecƟve of treatment persistence 
and suitable for models built using external risk equaƟons. Key model inputs included Ɵme horizon, cycle 
length, baseline demographics, transiƟon probabiliƟes, treatment effecƟveness, health state uƟliƟes, 
and costs. DuraƟons over which to apply cost and effecƟveness esƟmates were included.  Key model 
outputs included state membership over Ɵme, health outcomes, costs, cost-effecƟveness raƟos, 
threshold prices, and quanƟtaƟve net health/monetary benefit. 

Development spanned internal model validaƟon, feasibility tesƟng via dependent reference model 
replicaƟon with corresponding accuracy checks plus de novo model building, and performance tesƟng 
via independent model replicaƟon with corresponding accuracy checks. PiloƟng encompassed 
collaboraƟon across ICER analysts, ICER health economists, and academic modelers to both idenƟfy raw 
data for early modeling exercises and to communicate criƟcal data gaps, early modeling challenges, 
successes, and consideraƟons for the full review model build; open-ended qualitaƟve feedback from 
pilot test collaborators was solicited and aggregated concerning implicaƟons for full assessment and 
general uƟlity of the early modeling exercises. Development and feasibility tesƟng spanned 5 primary 
models, while early model exercise piloƟng spanned 1 technology assessment (N=6); models for 
replicaƟon and de novo building were chosen based on factors such as model (trace) availability, survival 
curve availability, and relevance of the therapeuƟc area to potenƟal future ICER reviews.  

 

 

Results 

All models (N=6) demonstrated acceptable internal validity (development). Dependent model replicaƟon 
(feasibility tesƟng) generated incremental cost-effecƟveness raƟo spreads of ≤25% versus reference 
models in mulƟple sclerosis (MS) and oncology (Figure 2). De novo model development (feasibility 
tesƟng) for two case studies (potenƟal/unannounced review topics) revealed domains where greater 
flexibility may be needed in a comprehensive model, namely Ɵme-varying transiƟon probabiliƟes 



exterior to a parƟƟoned survival framework and a more flexible modeling approach reflecƟve of 
treatment persistence and external risk equaƟon modeling. Independent replicaƟon (performance 
tesƟng) demonstrated cost-effecƟveness spreads of <20% versus reference models and suggested beƩer 
reproducibility when replicaƟng parƟƟoned survival models (Duchenne muscular dystrophy [DMD]) 
(Figure 3).  

Open-ended qualitaƟve feedback solicited from ICER health economists, analysts, and academics 
modelers spanned the following domains (ongoing ICER review): temporal consideraƟons of early 
modeling exercises (e.g., pre- vs intra-review; precise intra-review Ɵming opƟmally supporƟng key 
review and development milestones); duplicaƟon of work; propensity to reduce anchoring bias; 
propensity to inform key data gaps and assumpƟons; data gap handling and imputaƟon approaches; 
limitaƟons of simplified modeling exercise assumpƟons and related shorƞalls of early exercise rapidity; 
informing implicaƟons of alternaƟve modeling approaches across different outcome measures (e.g., 
proporƟonal hazards effect vs accelerated failure Ɵme risk modificaƟon on quality-adjusted life-years 
[QALYs] and equal value life-years [evLYs]).  

 

 

 

Discussion 

Given the market authorizaƟon of an appreciable number of high cost, potenƟally high value health 
technologies in recent years and in the near future (up to 13 cell and gene therapy U.S. approvals 
anƟcipated in 2023 alone9) with specialty pharmacy spend expected to grow 7% year-over-year for the 
next 3 years,10  there is a clear precedent to effecƟvely manage resources allocated for HTA – 
streamlining review processes by conducƟng value adding CE modeling acƟviƟes may help achieve 
ongoing HTA commitments to operaƟonal excellence. PiloƟng of an early modeling tool facilitaƟng these 
CE modeling acƟviƟes during the scoping phases of a review were met with cauƟous opƟmism from 
academic collaborators ciƟng concerns of duplicaƟon of workstreams despite incremental value that 



may be elicited regarding data gap idenƟficaƟon, but were wholly welcomed by ICER analysts and health 
economists as a method to opƟmize decision-making surrounding key model inputs, structural 
approaches, and structural assumpƟons in early review stages. ICER health economists were generally 
encouraged by the results of the feasibility tests and performance tests, ciƟng that the degree of 
simplified modeling exercise performance may be sufficient to inform rough noƟons (e.g., direcƟonal 
interpretaƟons) of incremental cost-effecƟveness; however, ICER staff stressed that the performance of 
the tool would render it insufficient in acƟng as a subsƟtute for a full review model build (nor is it the 
intent of this research to facilitate or inform such a subsƟtuƟon). It is possible that uƟlity of early 
modeling exercises to academic modeling collaborators may be a funcƟon of the precise Ɵming of early 
modeling acƟviƟes and the extent to which academic groups have already undertaken these acƟviƟes. To 
this end of maximizing uƟlity, early model exercise findings may be best shared with collaborators 
immediately upon ICER review informaƟon sharing with collaborators.  

Our developmental efforts and piloƟng exercises are complicated by a variety of limitaƟons. Key 
limitaƟons include the right-censoring of full piloƟng and general review findings upon conclusion of the 
ongoing ICER assessment, minimal assessment piloƟng (1 pilot), few early modeling tool development 
iteraƟons (2 to 3), and a lack of data on early modeling tool performance in the absence of criƟcal 
survival curves or state membership informaƟon (i.e., trace data). We look forward to how our 
approaches will compare or contrast with those of NICE in its efforts to streamline acƟviƟes supporƟng 
full model builds underpinning HTA and value-based pricing exercises.4 

 

Conclusions 

A standardized, simplified early modeling tool performed reasonably well during feasibility tesƟng and 
performance tesƟng, deeming it acceptable for HTA piloƟng aimed at facilitaƟng increased review 
operaƟonal efficiency. The simplified early modeling tool built is insufficiently sensiƟve and accurate to 
supplant or validate full model builds. Upon pilot tesƟng, simplified modeling exercises during early 
scoping phases of a review were assessed as potenƟally duplicaƟve when full review model builds are 
conducted by well-resourced academic modeling teams. In contrast, early modeling exercises may be 
sufficiently resource efficient and informaƟve regarding key evidenƟary and data gaps to facilitate 
increased downstream operaƟonal efficiency along a longitudinal 8- to 10-month ICER review. Further 
research is warranted aimed at tailoring early modeling approaches for internal and external modeling 
teams, understanding impact on broader HTA teams (e.g., clinical researchers and project managers), 
and revising approaches and Ɵming in support of operaƟonal excellence.   

 

Early ScienƟfic Advice ExploraƟon 

The authors of this poster presentaƟon would like to invite poster visitors during the corresponding 
poster session to parƟcipate in scholarly discussion surrounding the uƟlity of early modeling acƟviƟes 
supporƟng ICER-led early scienƟfic advice consultaƟon with health technology manufacturers, sponsors, 
and other interested parƟes (e.g., consultants to the pharmaceuƟcal industry). Key quesƟons acƟng as a 
springboard for discussion may include but are not limited to:  



- What are health technology manufacturers’ interest levels in receiving early scienƟfic or US-
specific HTA advice (i.e., in early or mid-stage development such as during post-IND, Phase I, or 
Phase II)?  

- To what extent would manufacturers value and provide a fee for ICER-led rapid and/or simplified 
economic evaluaƟon findings and corresponding knowledge sharing as part of early 
scienƟfic/HTA advice consultaƟons? 

- How can ICER provide these services in a manner conducive to avoidance of conflicts of interest 
as interpreted by both ICER and manufacturer legal and regulatory teams?  

- How should ICER theoreƟcally bring awareness of these services to the appropriate advice 
recipients (e.g., pharmaceuƟcal or biotech manufacturers, related consultants)? 
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