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Background ODbjective Methods (continued)

» SCD is an inherited blood disorder characterized by the polymerization of deoxygenated HbS, » To evaluate published cost-effectiveness analyses (CEASs) to identify the optimal - Recent pertinent health economic evaluations performed or cited by ICER and NICE.
which causes damage leading to rigid, sticky, sickled RBCs." type of modeling approach for therapies targeting HbS polymerization in SCD. + Additional details are in the Supplementary Material, downloaded using the QR code.
- RBC sickling can in turn lead to hemolytic anemia, acute complications, and chronic, o The aims of the literatire review were to:
i 1,3
multisystem organ damage. M et h O d S - Identify current methodologies employed to develop cost-effectiveness models of

» Therapies targeting HbS polymerization, the molecular basis of SCD pathology, can impact SCD treatments, and

multiple body systems and have been associated with >50 comorbidities and complications. » Atargeted literature review was conducted comprising: - Evaluate the suitability of each modeling approach to assess treatments targeting
« Consequently, health economic modeling of therapies targeting HbS polymerization in - 5 distinct structured searches (see Supplementary Material) for the period HbS polymerization in SCD specifically.
patients with SCD can be complex. 2018-2023, and
STRUCTURED SEARCHES « The 12 CEAs were based on: Figure 2: Sample Markov cohort-based model based « Markov I!DS.modeIs preseqt cha.all.eng.es becquse they are unable to manage competing risks/
+ The structured searches identified 4 studies, including 1 SLR that reviewed the cost-effectiveness - 8 Markov cohort-based models on annual number of VOCs in patients with SCD events within a cycle, and inefficiencies are introduced when processing event-free cycles.
of treatment for SCD (Figure 1). (Figure 2), - DES models can overcome these challenges because they:
_ . - 2 Markov individual patient + Place no restrictions on when events can occur limiting the need to apply arbitrary rules
Figure 1: PRISMA flow diagram of structured searches simulation (IPS) models regarding the order in which events are processed, and

(Supplemental Figure), and

3 Google Scholar searches 1 PubMed search 2 publication lists from published SLRs 1 publication? identified by authors - 2 d iSCFEte event Si mu |ati0n (D ES)
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models (Figure 3).

« Can be more efficient, particularly during intervals when no events take place.

« A DES model developed to assess HbS polymerization inhibitor measured treatment effect

. L . : . L -
e ' et S notelallate Intenentions atdiessing | | Mild SCD Moderate SCD Severe SCD through time-to-event equations and incorporated 15 distinct complications.
publications, n 57 unique publications identified M 8 o major SCD complications * An overview of each CEA is prese nted * 0 VOCs per year * >0 but <2 VOCs » >2 VOCs per year

' ' er year
S Wl 49 evaluated SCD populations in either Table 1 or 2. pery
47 evaluated active interventions L M 14 were not about CEMs or analyses * MOSt MarkOV COhOrt_based mOdE|S

2 evaluated screening interventions

Table 3: Evaluation of models in the literature

Markov cohort-based model>¢°-1 Markov IPS model’® DES-based model>'?
12 were published before 2018 PR 33 focused on CEMs or CEAs quCFIbed the C(?UI'SG of SCD by Overview « Conceptualizes clinical * Like cohort-based models, « Conceptualizes clinical outcomes as a sequence of
(publications from prior SLRs) mcorporatmg disease states using: outcomes as transitions utilizes state-based events experienced by individual patients:
. D between predefined states conceptualization of events - Calculates when each event will occur
- lated to HTA o] 7
21 published after 2018 - Annual numbers of VOC(s, or that occur at regularly spaced and fixed cycle length — Processes the first event, and
: o . Markov model for lifetime management of SCD. Death (not displayed) can occur from any state. intervals (Markov cycles) * Tracks events for each patient _ : .
B 18 rot related HTA agency publications - Agg regatEd acute a ndlor Ch Fonic “Cost-effectiveness of a hypothetical cell or gene therapy cure for sickle cell disease” by Salcedo J, Bulovic ], individually to overcompe a Rec?.ICUIa:fes tlmedfozr:em;l]nlng eCivelr][tS hori
evaluated cost-effectiveness over = . Young CM, Sci Rep. 2021;11(1):10838, is licensed under CC BY 4.0. | ha continually untit death or the mogaet time horizon
e T 7 were full articles Lo 3 . orttime horizon compl Ications. NEMIRIGIEss clgfpirele is reached
Salcedo et al 2021° i . . =
J(?hi\eso?\eetil 20227 S B 4 publications made the final list Precedent in HTAs for SCD ‘/I\/Iost frequently used ‘/None ;mned (n=1)
Winn et al 20238 . . . . . Considers patient
Figure 3: Sample DES model for treating hemolytic anemia in SCD Coeeline charactaristics
Disease complications * Limited to predefined, mutually + Limited to predefined states  « Captures multiple or co-occurring complications
exclusive states and fixed cycles  (not necessarily mutually
CEAS IDENTIFIED DURING THE TARGETED LITERATURE REVIEW - Difficult to assess competing ~ exclusive) and fixed cycles
. . . . e Go to next patient Initialize global variables, eg, time-to-event risks and process multiple - Difficult to assess competing
 In total, 12 unique CEAs evaluating the cost-effectiveness of treatments for SCD were identified in cohort B distributions. unit costs, and health state utilities events within a cycle risks, but multiple events can
during a targeted literature view, including: occur within a cycle
Events/medical history « Memoryless approach? * Tracks patient history * Tracks patient history
- 8 from structured searches (Table 1 ): and - Can be overcome by careful « Inefficiencies in processing » Efficient handling of event processing
_ Set patient attributes, eg, sample time design at the expense of event-free cycles
4 from HTA agency reports (Table 2). to event for each event type increased model complexity
Includes mortality \/ \/ s/
Ta b l e 1 : Ove rview Of pU bl |Cat|0ns Identlfled from Stru Ctu rEd S€d rCheS @ Incorporates a patient’s current health state and excludes their past medical history when calculating transition probabilities.
Study General setting Interventions Model type Health states Determine next event type A
Jiao et al 2021° » Multiple CEAs in a range  Multiple CEAs assessing a « 7 modelsc including: * Typically includes:® No
(SLR of CEASs) of settings? range of interventions® - 6 Markov - Disease complications .
-1 DES - Treatment complications SN Process event ‘ O n C ‘ u S | O n S
Salcedo et al 2021¢ * US health care * Cell or gene therapy « Markov cohort * Remission
« Lifetime horizon vs SoC¢ based * Varying disease severities  Calculate average costs * Update COSFS and_ QALYS ._
Johnson et al 20227+ US societal . Curative therapies . Markov IPS AU (35T and QALYs across cohort Bpji: zj(telstnltisf:(srtsg ;n?euet\'/';t:t\sfa'ue No « DES-based CEAs are preferred for modeling therapies targeting HbS polymerization in
« Lifetime horizon vs SoC’ » Chronic pain Wﬁere ttributes dictate)p SCD because they:

 Chronic complications
» SCD-related acute complications
» Treatment-related complications

- Have the flexibility required to efficiently account for patient histories, and

Yes - Can accommodate multiple and/or co-occurring complications.
Winn et al 20238 * US health care  Generic « Markov IPS  Acute complications ) ) )
. Lifetime horizon . Chronic complications Yes * Thus, they are optimally equipped to accurately reflect the unpredictable and
- Death < heterogeneous course of SCD and its impact on individuals and health systems.

2 Most commonly in the United States or United Kingdom, with a payer perspective. ® Most commonly screening or treatments for SCD complications. ¢ Includes 2 CEAs identified from structured
searches.®'9 4 N/A for DES, which models time to prespecified events. ¢ Includes antibiotics, vaccinations, analgesia, HU, and blood transfusions.  Includes HU and blood transfusions.

Table 2: Overview of relevant HTA agency reports
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Report General setting Interventions Model type Health states 0 Oloba) Blood Therapentics (2022) Allrights reserved If you do not have a smartphone, access the poster and supplementary material via the internet at:
NICE 2020° « UK NHS and PSS « Crizanlizumab vs SoC « Markov cohort - 0 VOCs/year https://scientificoubs.congressposter.com/p/yybu9p0bzw632xz8.
« Lifetime horizon based « 1-2 VOCs/vear Copies of this poster obtained through QR code are for personal use only and may not be reproduced without permission of
Pati Y EVALUATION OF MODELS the authors.
* Patients aged >16 years « >3 VOCs/year
ICER 20211  US health care and societal  + Crizanlizumab, voxelotor, « Markov cohort « Uncomplicated * Markov cohort-based models are most frequently used in HTAs.
* Lifetime and L-glutamine based * Acute conditions ; i ; ' ; ; : : References: 1. Kato GJ, et al. Nat Rev Dis Primers 11. Institute for Clinical and Economic Review. Final evidence Abbreviations: CEA=cost-effectiveness analysis; =cost-
_ 1. , . . . : ysis; CEM=cost
 Adults and children (each + SoC) vs SoC  Chronic conditions AlthOug h they dO not predUde C0n5|derat|0n Of patlents medlcal h IStorIeS’ thlS Can Only be 2018;4:18010. 2. Li X, et al. ] Biomech 2017;50:34-41. 3. Piel report. Gene therapies for sickle cell disease. Accessed March effectiveness model; DES=discrete event simulation;
. . " I i it i I it FB, et al. N Engl ) Med 2017;376:1561-73. 4. Ericksen PN, 20, 2024. https://icer.org/wp-content/uploads/2023/08/ Hb=hemoglobin; HbS=sickle hemoglobin; HTA=Health
Acute on chronic conditions dong by incorporating addltl.o.nal states, Whlch may not be feqable for SCD as it impacts e ot 1 ot R A S e T e G Rraaute
» Death multi p|e body systems, requiring combinations and permutations of health impacts to be doi:10.22541/au.171025471.18811984/v1 5. Jiao B, et al. 12. National Institute for Health and Care Excellence. Single for Clinical and Economic Review; IPS=individual patient
) ) . . Pharmacoeconomics 2021;39:1225-41. 6. Salcedo J, et technology appraisal. Voxelotor for treating haemolytic simulation; N/A=not applicable; NHS=National Health
ICER 2023™ « US health care and societal * Gene therapies® vs SoC « Markov cohort * No event considered over time (Table 3). al. Sci Rep 2021;11:10838. 7. Johnson KM, et al. PLoS One anaemia caused by sickle cell disease [ID1403]. Accessed Service; NICE=National Institute for Health and Care
e Lifetime horizon based » Acute complications 2022;17:e0267448. 8. Winn A, et al. Pharmaoecon Open March 20, 2024. https://wwyv.nice.org.uk/guidance/gid- Excellenge; PRI$MA:Preferred Reporting Items for
+ Adults and children with + Chronic complications - In SCD, the risk of future acute and chronic complications can be influenced by a patient’s medical 2023;7:313-20. 9. National Insttute for Health and Care | fa10s05/documents/committee-papers-2. e e ALY Al 2 aore lfe years RECored
SRR * Death hlStory and Hb value, both of which may be altered by therapies ta rg eting HbS p0|ymerizati0n for preventing sickle%)éll Efi)ses in S3ickle cell disease. Accessed Acknowledgments: This study was sponsored by Pfizer. blood cell; SCD=sickle cell disease; SLR=systematic
! ) March 1. 2023. httos://www.nice.ora.uk/quidance/ta743 Medical writing support was provided by Gaby Levinson, literature review; SoC=standard of care; VOC=vaso-
NICE 202312 « UK NHS and PSS « Voxelotor + HU vs HU, « DES « N/AP . . . . 10 Instiéute fo'r CIiFr)mi.caI and'Ecor;on%i'c Regview Evidence MBBS, of Engage Scientific Solutions Ltd., funded by Pfizer. occlusive crisis
. Lifetime horizon blood transfusions, or SoC  Patient-level simulations, encompassing both IPS (state-based) and DES (event-based) report. Crizanlizumab, voxelotor, and L-glutamine for sickle Disclosures: AT, MS, SM: employees of Evidera Inc., a Comyriaht © 2024
. Patients aged >12 vears ¢ e . £ . . _ . : cell disease: effectiveness and value. Accessed March 20, research and consulting company that received funding
E Y d pproaCheS' can eXpl ICItly mOdeI SpeCIfIC com pl |Cat|0ns d nd/or CO-Occurri ng events' Wh | le 2024. https://icer.org/wp-content/uploads/2021/02/1CER_ from Pfizer for participation in this analysis. CLB, GTB:
2 Includes exagamglogene autotemcel and lovotibeglogene autotemcel. ® DES models the time to prespecified events influenced by index Hb value and other covariates. ConSideri ng patientsl Cha ra CteriStiCS/med ical h iStO ries SCD_Evidence-Report_031220-FOR-PUBLICATION.pdf employee, equity ownership of Pfizer.
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