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Table 1. Risk of Developing SCD-Related Complications e When the mean number of annual VOCs was varied from 2 to 8, life
expectancy was 43.9 years and 39.6 years, respectively

e When using the set of alternative sources to inform mortality inputs for
chronic complications, the life expectancy estimate increased to 54.4 years

e Sickle cell disease (SCD) is a rare hereditary blood disorder affecting
~100,000 individuals in the United States, characterized by the Complicatiol Annual Incidence  In o
expression of abnormal sickle hemoglobin®?

When VO VO

e Acut dch . licati dri b lusi Acute complications Annual rate
Cute and chronic complications are driven by vaso-occiusion, étchke 8-823 528-2567 2222 o ::Z e A one-way sensitivity analysis that varied parameters by +20% suggested
:gnr:OWSIS, anlfi vasculopathy ?SEOClatfad with the disease, and lead to Aeuts infections® 0237 22 Shah, et al° that the model survival estimates were most sensitive to mortality inputs
igher mortality in patients with SCD Acute rena failure 0014 22 Yeruva, et al? for CKD, pulmonary hypertension, and heart failure (Figure 3)
. . allstones® . . ah, eta
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Vaso occlusn{e'crlses (\{OCS), Faused by blockages of blood vessels, are Eum?nar! embolism 8'%(3) 5,52;2 ss'harr:' e: a:u Figure 3. Scenario Analyses Modifying Mortality Rates
a hallmark clinical manifestation of SCD and lead to the development of eg ulcers : : ingh, eta Hieh (+20% Low (20%
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acute and chronic organ complications'? Chronic complications Annual risk, % Mortality Risk W High (+20%) M Low (-20%)
Pulmonary hypertension 0.81 4.12 Shah, et al®
e Patients with SCD with recurrent VOCs experience multi-organ failure CKD . 1.43 3.00° Bradt, et al’ CKD
d dd .. dd includi he h | Avascular necrosis® 2.69 4.12 Shah, et al® .
ue to repeated tissue injury and damage, including to the heart, lungs, Neurocognitive impairment® 2.03 4.12 Cahill, et al' Pulmonary hypertension
brain, kidneys, and bones/joints*? Retinopathy® 0.50 4.12 Shah, et al* .
! Vs /J Heart failure® 0.75 4.12 Bradt, et al” Heart failure
¢ Life expectancy estimates for patients with SCD range widely, from the Liver complications® 021 4.12 Moon, etal** Stroke
early 40s to 505, and depend hlghly on Whether paﬁents experience ACS, acute chest syndrome; CKD, chronic kidney disease; HR, hazard ratio; SCD, sickle cell disease; VOC, vaso-occlusive crisis. voc
H 5 H H 4,5 °HR was assumed to be the same as that reported for stroke (2.26), given the lack of available data;
acute complications and chronic organ failure *HR was assumed to be the same as pulmonary hypertension (4.12), given the lack of available data; Liver complications
“Odds ratio.

e Despite some evidence addressing life expectancy and clinical
complications in SCD, long-term clinical outcomes remain unknown in Table 2. Mortality Associated With SCD-Related Complications
patients with SCD with recurrent VOCs
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OBJECTIVE
.. . . Acute renal failurg 9.50 Yeruva, et allzs ACS, acute chest syndrome; CKD, chronic kidney disease; VOC, vaso-occlusive crisis.
e To develop a health care decision analytic model that predicts long- Eulmlonarv embolism i-gg EBIrunSPrr\‘, ettalpS
L . . . . eg ulcers . mariah, eta
term clinical outcomes and survival of patients with SCD with recurrent Stroke 7.4% instant risk Bradt, et al’ Model Structure Assessment

VOCs in the United States Chronic complications

957 Bradt, et al’ e The use of a Markov model structure is appropriate for predicting
Pulmonary hypertension 12.57 Bradt, et al’ long-term clinical outcomes in patients with SCD with recurrent VOCs;
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e This model structure is conducive to modelling the benefits of novel
Model Outcomes therapies that reduce the frequency of or eliminate VOCs in patients

Model Overview with SCD with recurrent VOCs

e The following outcomes were projected by the model:

e A Markov cohort model was developed to estimate the life expectancy —  Mean life expectancy ¢ The modelled prevalence of SCD-related complications was broadly
and lifetime prevalence of clinical complications in patients with SCD aligned to published literature estimates’*#2
with recurrent VOCs in the United States — Mean number of VOCs, other acute complications, and chronic

complications
— The model framework is similar to those used in published models P

of patients with SCD®” (Figure 1) — Proportion of patients developing each chronic complication
— The Markov model structure was selected based on the results * Alloutcomes were undiscounted LI M ITATI 0 N S

of previous analyses, which concluded that an individual-level . . .
Scenario Analyses e Health care decision analytic models based solely on VOCs could

microsimulation required significant additional complexity which implify th lexity of hoohvsiol . he i ¢
was unnecessary when modelling SCD® e Model parameters that were varied from the base case to evaluate the oversimpli y the complexity of SCD pat ophysiology, given t, e |mpat.:t of
hemolysis and changes to vasculature with acute and chronic complications
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Figure 1. Schematic for the SCD Markov Model pacton SC e expectancy included .

— The annual number of VOCs, varied from 2 to 8 episodes

As a simplifying assumption, the modelled cohort was assumed to
. experience 4 VOCs per year over their lifetime; the rate of VOCs was not
mcieomb  caions — Alternative published sources to inform inputs for mortality assumed to depend on age or other clinical characteristics
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« ACS SCD on clinical outcomes; previous literature suggests that including these
« Acute infections — Mortality inputs for VOCs and SCD-related complications increased/ therapies in SoC treatment may lead to improved clinical outcomes in

* Acute kidney injury decreased by 20% patients with SCD

* Gallstones
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Impacts the
model AE el e e Base Case Results e Model projections demonstrated that patients with SCD with recurrent

chronic complications VOCs in the United States have a reduced life expectancy and

d death i i i i ) S
and deat| Chronic Complications e The cohort of patients with SCD with recurrent VOCs were followed in experience substantial disease burden

(Permanent states, not the model for a mean of 24.2 years (Figure 2), during which time they

enter the

e Anincreased number of VOCs and higher rates of mortality for patients

mutually exclusive) experienced a mean of 94.3 VOCs X . . o
I — ] with SCD, particularly in those who developed organ complications,
o CKD — Mean life expectancy was 42.2 years were key drivers in the estimates of life expectancy
: [‘,ea" fa““fle Figure 2. Survival for SCD Cohort Treated With SoC Therapies e Treatments that minimize the occurrence of VOCs and reduce disease
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<
. . . H ACKNOWLEDGMENTS
e In the model, the annual number of VOCs drive the risk of developing € 404
. . . o The study was supported by Vertex Pharmaceuticals Incorporated. Editorial coordination and support were provided by
other acute and chronic compllcat‘lons 2 Nathan Blow, PhD, under the guidance of the authors, who may own stock or stock options in the company. Editorial
. . . N 204 support was also provided by Brittany Y. Jarrett, PhD, and Nicholas Strange of Complete HealthVizion, Inc., IPG Health
- Ccute complications, whnich are assumead to resolve within a Medical Communications, Inc, Chicago, IL, USA, funded by Vertex Pharmaceuticals Incorporated.
Acut licati hich dt I th
1-month cycle, include acute chest syndrome (ACS), stroke, acute o
infections, acute kidney injury, gallstones, pulmonary embolism, 18 28 38 48 58 68 78 88
and leg ulcers Age (Years)
—  Chronic complications, which are assumed to be permanent once SCD, sickle celldisease; So, standard of care. R E F E R E N c ES
?SZSI)Oped' |n|c|ude pulmonary hyper.ttlgnm_on, chronlctkldrtmiey dlstei]ase * Patients experienced a mean of 15.8 acute complications other than 1. Hassell KL, et al. AmJ Prev Med. 2010;38(4 11 Singh AP, et al. Leg Ulceration in Sickle Cell Disease:
avascular necrosis, neurocognitive impairment, retinopa . R : . Suppl):s512-5521. An Early and Visible Sign of End-Organ Disease. In:
» @\ - » NEUrocog p ’ pathy, VOCs, with the most common being acute infections (8.1) (Table 3) 2. KatoG), et al. Nat Rev Dis Primers. 2018;4:18010. Psalm Duniya Inusa B, ed. Sickle Cell Disease - Pain
heart failure, and liver complications , 311 and Chronic Complications. IntechOpen; 2016. L
: B . . 3. WareRE, et al. Lancet. 2017;390(10091):311-323. P! pen; 8
) ) ) ¢ The most common chronic complications that patients developed 4 Platt 05, et al. N Engl) Med. 1994;330(23)- Ulceration in Sickle Cell Disease: An Early and Visible
e Patients were assumed to receive standard of care (SoC) therapies throughout their lifetimes were avascular necrosis (54.7%) and " 16391048, U ’ Sign of End-Organ Disease | IntechOpen Accessed
. . . . 3 ; . September 2022.
for SCD, |nFIud|ng hydroxyurea and rec'l blood cell transfusions neurocognitive impairment (47.3%) (Table 3) 5. LubeckD, etal. JANA Netw Open. 2019;2(11): 12. Cabill CR, et al, EClinfcoiMedicine, 2019:11:27-33.
accompanied by iron chelation therapies 6. Udeze C, et al. HemaSphere. 2022;6:1585-1586. 13. Shah VA, etal. Sickle Cell Retinopathy. EyeWiki®.
. . . . Table 3. Base Case Results 7. BradtP, etal. Crizanlizumab, Voxelotor, and Zttps://Zyswlrl.aag).o;gD/ZS;kIei(:elLRennopathy
e Patients receiving SoC therapies were assumed to experience the same L-Glutamine for Sickle Cell Disease: Effectiveness ccessed September 2022.

> N vy . 14.  Moon AM, et al. Clin Gastroenterol Hepatol.
and Value. Institute for Clinical and Economic g
annual rate of VOCs from baseline to death Value Review, January 23, 2020. hitps/ficerorg/ 2020;18(12):2650-2666.
15. Elmariah H, et al. Am J Hematol. 2014;89(5):530-535.

wp-content/uploads/2020/10/ICER_SCD.

Survival, mean EvidenceReport_031220-FOR-PUBLICATION. pdf 16. Brunson A, etal. BrJ Haematol. 2017;178(2):319-326.
Data Sou rces a nd MOdeI In pUts Total Ilife years (undiscounted) 24.2 Accessed September 2022. 17. GardnerK, et al. Blood. 2016;128(10):1436-1438.
. . . Life expectancy, years 42.2 8. Udeze C, et al. Clinical Burden of Patients With 18. Udeze C, et al. Treatment Patterns and Clinical
e A cohort of patients with SCD with recurrent VOCs (mean age: 18 years; | Sickle Cell Disease With Recurrent Vaso-Occlusive Burden of Managing Patients With Sickle Cell Disease
0, HP 5 Acute complications per patient, mean Crises Among Medicaid and Commercially Insured and Recurrent Vaso-Occlusive Crises in the United
50% female) were mOdeHEd from basellne, pahents were Bassumed to VOCs 94.3 Individuals. Poster presented at: SMDM Annual States. Poster presented at: AMCP Nexus; 2022;
experience a mean of 4 VOCs per year over their lifetimes Acute infection 8.1 Meeting; 2022; Seattle, MA. National Harbor, MD.
P P Y Leg ulcer 3.4 9.  Shah N, et al. J Health Econ Outcomes Res. 19. Brandow AM, et al. J Hematol Oncol. 2022;15:20.
* Patients were assumed to have no chronic complications at baseline ACS 14 i, 3019;6(;%1?6"1'147- obin, 2016,40(5):295.295 20 Downes SM, et al. Ophthaimology. 2005,112(11):
K . K o Gallstones 11 . Yeruva SL, et al. Hemoglobin. ;5 :295-299. -1875.
e The risks of developing SCD-related acute and chronic complications, Stroke 0.8
as a function of the rate of VOCs, were informed by published literature Pulmonary embolism 0.5
. L . . Acute kidney injury/failure 0.5
(Table 1); the model combined the incidence of complications expected . 3 o . o
in the absence of VOCs with a hazard ratio in order to capture the Przs:;?j;f:epc?g;g“ experiencing chronic complications, % 47 A U T H O R D I S c LO S U R E S
increased risk of developing complications associated with more Neurocognitive impairment 473
frequent VOCs CKD . 366 This study was sponsored by Vertex Pharmaceuticals Incorporated and CRISPR Therapeutics AG. JW, YX, HY, and JS
q PUImonary hypertension 25.0 are employees of Analysis Group, Inc., and may hold stock or stock options. CU, UM, and AL are employees of Vertex
° Age-speciﬁc annual morta“ty risks for uncomplicated SCD were Hea‘rt failure 23.6 Pharme_lceuﬁcals Incorporated _and_ may hold stock_or stock options in the company. FJO has rgceived grant funding from
o 1 _ N . Retinopathy 16.7 the University of Alabama at Birmingham and National Heart, Lung, and Blood Institute; received consulting fees from
modified from Hasse”, et al* to reflect increased mortallty associated Liver complications 7.5 Clearview Surveys, Forma Therapeutics, GBT, GuidePoint Consultation Surveys, and Novartis; received honoraria from
. . . AABB, GBT, and Novartis; received payment for expert testimony from Forest General Hospital; served on an advisory
with VOCs and SCD-related C0mp|lcaf|0ns (Table 2) ACS, acute chest syndrome; CKD, chronic kidney disease; VOC, vaso-occlusive crisis. board for Forma Therapeutics; and holds medical licenses in AL and FL.

Presented virtually and at ISPOR Europe 2022, November 6-9, 2022, Vienna, Austria




