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Key Findings Results

L
Predicted spending for single-administration CGTs was 6 to 7 times - There were 11 single-administration CGTs approved by the US FDA as of December 2022 4. Treatment price
higher than actual spending. Main factors_ |mpact|n_g overestlm.atlon Figure 2 Predicted vs real-world annual US spending for single-administration CGTs’? _ _ _
were fewer/delayed approvals, smaller eligible patient populations, _ o _ . 509 * For the 6 cell therapies approved by the US FDA as of December 2022, list prices
lower market penetration and/or slower uptake, and discrepancies Table 1 Single-administration CGTs approved by the US FDA as of December 20 mm Actual net sales -= Young et al. (2022)° Wong et al. (2021)7 assumed in prediction models were generally comparable to 2024 US list prices set by
i i _ _ he manufacturers (Figure 4)'.7.9.12
in treatment price Brand name Generic name First BLA approval date $28.0B the manutacturers (Figure 4)
What dicted? What actuallv habbened? ABECMA Idecabtagene vicleucela.c March 2021 624,03 * For the 5 gene theraples approved by the US FDA as of December 2022, 2024 list prices
at was predicted: y happ ' _ ' were generally higher than assumed in the prediction models
BREYANZI Lisocabtagene maraleucel?.c February 2021
Pleciclone Were . YT CARVYKTI Ciltacabt toleucelas February 2022 $20.0B
Zr':o‘l’igfgz $13.6 to 6 to 7 times T tacabtagene autoleucet™ ebruary | Figure 4 2024 list prices™ for approved single-administration CGTs compared with
° single- $15.4 hlgher $2 y. HEMGENIX Etranacogene dezaparvovec-drlbb-d November 2022 o ¢16.08 price assumptions in prediction models® 125
| C
administration billion than actual US billion . ac ks :
CGT spending in 2022 spending in 2022 KYMRIAH lisagenlecleucel August 2017 S $462.000 B Actual list price (2024)!
in 2022 - b d & | _ | | ’ ctual list price (2024)
LUXTURNA Voretigene neparvovec-rzyl®: December 2017 0w $12.0B Axicabtagene ciloleucel $253 000 B Wong et al, (2021)
. .. . . _ - ' (Large B-cell lymphoma, follicular lymphoma) ’ ’
How did the prediction models differ from actual spending? SKYSONA Elivaldogene autotemcelbd September 2022 $400,000 Young et al. (2022)°:12
$8.0B
Actual Actual TECARTUS Brexucabtagene autoleucela-c July 2020 $2 800.000
Actual eligible patient market penetration Actual ) ) Betibeglogene autotemcel -
CGT approvals were population was and/or uptake was treatment pricing was YESCARTA Axicabtagene ciloleucelac October 2017 $4.0B (B-thalassemia) $466,000
lower than estimated  lower than estimated lower than estimated higher than estimated ZOLGENSMA Onasemnogene abeparvovecb’d May 2019 $1.1B $1.5B $1,500,000
. b $0.0 -—-J $462,000
‘ ‘ ‘ ZYNTEGLO Betibeglogene autotemcel August 2022 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Brexucabtagene autoleucel 5592 000
aCGT indicated for oncology; PCGT indicated for non-oncology rare disease; °Cell therapy; 9Gene therapy. S (Mantle cell ymophoma, acute lymphoblastic lymphoma) ’
BLA, Biologics License Application; CGT, cell and gene therapy; US FDA, US Food and Drug Administration. B, billions; CGT, cell and gene therapy. $400,000
. o . . $522,056
Despite predicting similar levels of spending, the models differed S : . : : : : Ciltacabtagene autoleucel ’
substantially on analytical decisions across these factors, highlighting « Of the 99 pubhlcatlo_ns identified for title and abstract review, 2 studies were included for ! ' - ' ' (Multiple myeloma) $340,000
the complexity of these prediction models full-text analysis (Figure 1) Figure 3 Real-world US net sales for single-administration CGTs by rare disease and oncology $400,000
treatment categories’?
CGT, cell and gene therapy. | $2 5B Elvald ot | $3,000,000
. . . | : Ivaldogene autotemce
Flgure 1 PRISMA d/agram for the TLR Bl Rare disease Oncology $2.2B (Cerebral adrenoleukodystrophy) $2,070,000
$1,500,000
) . ’ ) 2.0B -
Back rou nd Studies identified for title/abstract review Stud dentified th Hoth $2.0 $0.5B - ; b $3,500,000
_ tudies identified through other sources? ranacogene dezaparvovec-dr
g MEDLINE® (n=25) 1 (n=a1) ) $1.58 (Hemophilia B) $1,080,000
NBER (n=33) ) k ) 5 $1.5B - $1,500,000
. . . r ) s
» Cell and gene therapies (CGTs) are emerging therapies that offer the Studies excluded based on title/abstract review (n=50) = $1.1B g decabtagene vidleuc $498,408
potential for significant treatment benefits with a single administration - Cost-effective/cost-consequence models @ $1.0B 1 $0.98 (Multiple myeloma) $340,000
. . o . . - Wrong intervention (eg, biologics, biosimilars, $0.5B $1.7B $400,000
* Prices for single-administration CGTs reflect benefits over an extended )| screenings, insulins) $0.4B
number of years, and 2024 United States (US) list prices range from close - Editorials/op-eds $0.58 $0.48° $1.08 Lisocabtagene maralaucel $487 477
to $400,000 to over $4 million per treatment course’ * Policy paper (eg, value-based pricing, coverage policies, $0.08 $0.5B $0.68 (Large B-cell lymphoma) Il $253.000
’ payment models) $0.0 $0.3B $400,000
. . . . . \ J $00
° A 4
These_ll_st prices hgve been. notably.hlghef‘ than the list p,),rlce per dose - ] 017 2018 2019 2020 02 9025 62 922 04
of tradltlgpal chronic therapies, leading to “sticker shock” reactions and Studies iden_tified for full-text review for Studies excluded based on full-text review (n=47) aThe discrepancy in total value is due to rounding. Onasemnogene abeparvovec $2 090.000
affordablllty concerns for the US healthcare system2'6 eligibility (n=49)  Impact of gene therapies to a non-US health system (n=1) B, billions; CGT, cell and gene therapy. (Spinal muscular atrophy type 1) $1 500 OOO, |
. . . . * Wrong outcome (eg, does not include prediction data on ’ ’
« Researchers have estimated substantial US national spending for US spgending or a(pﬂmvms) (n=39) g 6581 895
: _ fi : : : - _ ) imi Tisagenlecleucel ’
S|ng3jlgt§dm|nlsCltr?tLogn CGTs through 2030 and beyond using analytical Policy paper (eg, HTA methods) (n=5) 1. Treatment approvals and timing (Acute lymphoblastc lymphoma, [arae Boct b 6532 000
- - Duplicate (n=1 . . . . . . . . |
Prediction motess Us FoA :t:]ten:ent (n=1) « Although details on approval predictions are limited in the identified studies, the estimated follicular lymphoma) $400,000
 However, no published analyses have assessed whether these X ) number of approvals for single-administration CGTs through 2022 (13-13.6 disease areas or $913 750
predictions have aligned with real-world spending on CGTs to date treatments with approvals) was slightly higher than the real-world 11 CGTs approved by the Voretigene neparvovec-rzy| $470 000
: RPE tation- iated retinal dystroph :
. ¥ . US FDA across 10 disease areas ( 65 mutation-associated retinal dystrophy) $800.000
. 7 24 | Studies included for full-text analysis (n=2 SR
ObJECtIVG M | | i (n=2) 2. Treatment eligibility Notes.
M2 | ° Report/white paper (n=1) _ _ . _ _
1 |. Publicati 1 _ _ _ _ _ _ aAll 2024 list prices are derived from the Merative Micromedex® RED BOOK®."
- ublication (n=1) « CGT approvals span multiple diseases, and not everyone with a given disease may be included For each treatment, comparable prices were derived from those reported in Wong et al. (2021)7 based on estimated quality-adjusted
\- / in the FDA label life year gains in each modeled treatment area.

°For each treatment, comparable prices were derived from those reported in Young et al. (2022)%12 based on analogue list prices
for approved CGTs.
CGT, cell and gene therapy; RPEG5, retinal pigment epithelium-specific 65.

* This StUdy identified pUbIIShed predlctlons of US Spendmg across CGTs a0ther sources were identified through review of citations for identified studies or additional hand searching, and included journal

and compared them with real-world spending to date articles, conference proceedings, news articles, blog posts, and other reports. - Especially for rare diseases, estimates on prevalence and incidence may be limited or have
HTA, health technology assessment; NBER, National Bureau of Economic Research; PRISMA, Preferred Reporting Items for Systematic ide ranae of uncertaint
Reviews and Meta-Analyses; TLR, targeted literature review; US FDA, US Food and Drug Administration. aw g u y

MethOdS o | - | | N : Thi§ challenge is highlight_ed_ by the substantial differences in treatment-eligible population + Lack of public reporting on US net prices makes it difficult to determine how modeled
. P:eddlrcgfl)lp mgd;l()s.zezstlmstgd similar zge:ﬂlﬂg amogntgéltze’tt)vl\lllgen $13.6I:>I||tl)0n2%g% f estimates across the prediction models prices may have differed from real-world net prices
$15.4 billion in , and between $23.4 billion and $24.4 billion annually by , for 3. Market penetration and uptake

* All single-administration CGTs approved by the US Food and Drug all single-administration CGTs (Figure 2)7

Administration (FDA) as of December 2022 were identified (Table 1)

« Atargeted literature review (TLR) was conducted between May 2023 and

July 2023 to identify analytical predictions of US national spending across
all single-administration CGTs — Real-world net sales in 2022 also fell below predicted confidence intervals and ranges

presented in the studies

+ US net sales for the 11 therapies approved by the US FDA as of December in 2022 alone * Market penetration and uptake assumptions across the prediction models varied considerably

were $2.2 billion, equating to approximately 15% of predicted levels « For Wong et al. (2021)7, peak market penetration and time to peak market penetration was Conclusions
10% and 12 months for oncology, 40% and 6 months for rare disease, and 1% and 60 months

for general conditions, respectively’
— The TLR was limited to published research, conference abstracts,

posters, reports/white papers, press releases, and trade press « Differences between predictions and real-world spending were primarily driven by
oncology therapies, where net sales of $1.7 billion in 2022 were significantly lower than
predicted (range, $8.0 billion to $12.8 billion in 2022; Figure 3)"°

« Given these differences, prediction model methods were reviewed, and 4 key factors
were identified that may have contributed to an overestimation of real-world spending:

« For Young et al. (2022)°, peak market penetration and time to peak market penetration was Pred'Ct'_On models are npportant tools to estimate the p_Otent'aI
75% and 2 years for oncology (modeling restricted to incident patients), 74% (average, range budget impact of therapies on future healthcare spending
0-90%) and 4 years (average, range 1-7 years) for rare disease, and 44% (average, range This analysis highlights model assumptions that were most likely

1-90%) and 5 years (average, range 3-7 years) for general conditions, respectively® to result in substantial differences between predicted and actual
* Annual US net sales data were gathered from public financial records from « For the 3 CGTs approved in 2022 to treat rare diseases, low numbers for treated patients from spending for CGTs and the challenges with forecasting national
pharmaceutical manufacturers for all approved single-administration CGTs approval through 2023 (betibeglogene autotemcel, 20; elivaldogene autotemcel, 6; spending across CGTs spanning a range of diseases
~ For years in which net sales data were not disclosed for a given therapy, 1) Fewer/delayed CGT approvals per year  3) Lower market penetration and uptake etranacogene dezaparvovec-drlb, “a handful”) suggest that true market penetration and
net sales were estimated based on best-available data 2) Smaller eligible patient populations 4) Discrepancies in treatment price uptake in rare disease indications may be lower than predicted'%?

— Structured searches were supplemented by additional hand searching
and gray literature review
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