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BACKGROUND METHODS (CONT’D) RESULTS (CONT’D)

* Sickle cell disease (SCD) is a progressively debilitating and life-threatening,
genetic disease characterized by hemolytic anemia, painful vaso-occlusive

LIMITATIONS

Study limitations are those inherent to any retrospective claims-based
studies including:

events (VOEs) and persistent vasculopathy that result in significant Demographic characteristics: Age, gender, US census region (for * Atotal of 7,463 SCD patients (39.8%) had 21 of the 13 assessed comorbidities. * The 5 most common comorbidities were cardiomegaly (12.6%), depression | |
morbidity, poor quality of life, and early mortality.’? Commercial/Medicare only), and race (for Medicaid only). +  The proportion of patients with >1 comorbidity increased with age: 26.6% (11.8%), anxiety (7.8%), osteonecrosis (7.7%), and retinal disorders (5.6%). - D.ata. may be subject to codlr.mg error, and-data er\try error. |
. . . o *  The following comorbidities, which occurred within the two years after of the patients <18 years old compared to between 53.3%-62.8% in each of ¢  Prevalence of chronic kidney disease increased dramatically with age from - Fmdmgs may.not be gen.er.allzable to patients without health insurance
* Inthe United States (US), approximately approximately 100,000 individuals the index date and were identified based on relevant diagnosis codes on the older age groups (>18-34, 35-44, 45-54, 55-64, >65 years). 0.4% in patients <18 years to 33.8% in those 65+ years old. or patients with Medicaid in other states.

are living with SCD and it is estimated that SCD affects 1 in every 1,941
newborns.3*

medical claims: cardiomegaly, depression, anxiety, osteonecrosis, retinal The distribution of patients insured through commercial plans, Medicare

disorders, pulmonary hypertension, chronic kidney disease, epilepsy, history supplemental plans, and Medicaid plans in the combined analyses may not
*  Polymerization of abnormal, sickle hemoglobin leads to all of the acute and of stroke, hyposplenism, leg ulcers, hepatitis C, and hepatitis B. oe representative of the distribution of insurance type for the entire US
Froni eat £<Ch . e 70% nopulation with SCD.
chronic complications o : * Treatment approaches and severe clinical outcomes within the two years .
60% e  Patients who did not have two years of continuous enrollment, including

after the index date; identified using a pre-specified list of diagnosis,

 Given vaso-occlusion and vasculopathy in patients with SCD can occur in
procedures, and drug codes:

any organ, patients may experience a diverse set of clinical manifestations.*
However, limited real world data are available on SCD clinical complications — Treatment approach
and their management, and further research is needed. 30%

20%

CONCLUSIONS

1) >1 outpatient pharmacy claim for hydroxyurea

— Severe clinical outcomes: * The age distribution of this observational SCD cohort is enriched for younger

o il Wl i e i o
1) >4 hospitalizations/emergency room (ER) visits for VOEs based 0% I i I. f I l-R tl | B II m_nl m.HEm .-St Ikl/I - =nfill _ _.nll A patients, which indicates there are still critical gaps in current standard of care
OBJ ECTIVES on diagnosis codes for SCD indicating crisis (including splenic Ce(lll;ldzi(;rgzgg)lly [zﬁgléeZ?lgy Anxiety Osteonecrosis Dis?)llggrs PAH (N=936) CKD (N=689) Epilepsy StrokerOHiestory Leg Ulcers Hepatitis C Comor;gidity in addressing the significant morbidity and early mortality of SCD.

(N=1,567)  (N=1,447) (N=641) (N=333) (N=194)

Patients with comorbdity, %

50% those who died within two years after their first SCD diagnosis recorded in
40% ‘ the databases, were excluded.

 To examine treatment patterns and the rates of clinical complications sequestration, but excluding acute chest syndrome [ACS]) (N=1,955) (N=554) (N=7.459) » BEsee an s et resl- el evtiznes i die U seiiihs, Giers 5 @
, . = _ 0 ) ") 0 ) 0 ) ) 0 0 ) ) .. . .. . .
| | | | m(0-17 years 10.4% 5.2% 3.0% 3.3% 2.9% 1.6% 0.4% 1.8% 2.0% 0.2% 0.0% 26.6% comorbidities, with many affected by severe clinical manifestations of
. To identify the proportion of patients with SCD in the US with clinical 3) Chronic red blood cell (RBC) transfusions, i.e. claims for 8-14 18-34 years 16.4% 20.0% 13.5% 14.4% 6.5% 8.4% 3.4% 6.2% 4.1% 2.4% 0.9% 53.3% disease. This study focused on specific manifestations and further research is
outcomes indicative of severe disease transfusions each year mSo-ddyears  12.7% 20.1% 14.8% 13.1% 917 947 087 027 527 417 227 05.8% needed on the broader life impact for the entire SCD population
4) 51 medical claim with a diagnosis of ACS m45-54 years  14.7% 19.8% 14.2% 12.3% 14.0% 10.2% 12.9% 4.4% 4.4% 6.3% 4.8% 61.7% . N . . ' .
»  To estimate lifetime costs for SCD in the US based on current, age-specific =+ medical claim With 4 dlagnosis o 5564 years  15.5% 18.1% 11.8% 10.7% 12.6% 11.5% 20.0% 3.9% 7.4% 5.2% 6.7% 60.1% * Chronic transfusion is recommended for patients with SCD who experienced
annual reimbursed amounts. *  Total costs (accruing from birth through an assumed life expectancy of 50 65+ years 12.2% 16.6% 14.2% 3.4% 11.1% 8.8% 33.8% 3.7% 9.8% 6.4% 1.7% 62.8% stroke or are at risk of stroke; so the higher relative overlap in these groups is
: : : expected; but the results suggest that still many patients with SCD with stroke
] o ] CKD, chronic kidney disease; PAH, pulmonary hypertension; SCD, sickle cell disease. Notes: Hyposplenism, and hepatitis B were noted in <5% of total patients (data not shown) but contribute to the any comorbidity data. . .
L mumliec, g spetfe, all-causs hanltheare couts (the total paid amounts isk do not receive adequate care.
on all medical and pharmacy claims) for patients with SCD with >4 VOEs e Chronic transfusions are not necessarily indicated for treatment of recurrent
METHODS over a 2-year post-index date period; followed for a total of 4 years, and not VOEs or ACS in SCD patients, therefore lower utilization is expected.
undergoing chronic RBC transfusions or stem cell transplant. e 23.5% filled 21 prescription for hydroxyurea over a two-year period. * SCD patients’ per capita, lifetime healthcare costs are 7-fold (Medicaid) to

11-fold (Commercial/Medicare) higher than general US population per capita,

* The proportion of patients on hydroxyurea treatment decreased with age: ot di - and , o o )
* These retrospective cohort analyses utilized patient-level data, accrued RESULTS 23.0% and 31.6% for 0-17 and 18-34 age groups, respectively, compared to A. US SCD Ages <18 years (N=10,303) Ifetime €Xpen |tures,.an SCD pahents accrue these su stantial costs over
a shortened lifespan (i.e. approximately 50% reduced lifespan compared to

between January 1, 2010 and September 30, 2016, from three IBM Watson 1.7% for 65+ age group. VOE* .
Health MarketScan research databases. - Atotal of 18,740 SCD patients met the study criteria; 61% were from the L S overall US population).
Medicaid database. . T -vram
—  MarketScan® Commercial Claims and Encounters database | o acs pationt Totale A 1 o 224
(Commercial) contains the healthcare experience of approximately * Approximately half of the total sample (55%) were <18 years of age; and only  «  31.8% of SCD patients <18 years old had 21 of the severe clinical outcomes e T ACS e REFERENCES
93 million employees and their dependents, covered under a variety 12% were 245 years of age as compared to nearly 40% of the general U.S. of interest, as did 35.6% of SCD patients >18 years old. | History of Stroke 7% 8% 100% 48% o
- ' population;® there were slightly more females (56.4%) than males. Stroke o e 2. Ameaee% 1. Kato GJ, et al. Nat Rev Dis Primers. 2018;4:18010.
of fee-for-service and managed care health plans, between 2010 and o | | | +  ACS was the most common severe clinical outcome (n=1,809 [17.6%]) IN=617) , Ganter J, et al. Blood Rev. 2013:27(6):279-87
2016. *  The majority of the Commercial/Medicare patients (55.6%) were from the among < 18 year old patients with SCD, while multiple VOE-related 3. ' | K’L AMJ Prey M d 201(’) 38(4.5 ) .5512 71
: o : ’ _ . assel KL. rev Med. ; u : -21.
_  MarketScan® Medicare Supplemental and Coordination of Benefits Southern US region and three-fourths of Medicaid patients (75.1%) were Black. hospitalizations/ER visits (n=2,167 [25.7%]) was the most common among B. US SCD Ages 218 years (N=8,437) | Pp o |
_ , . 4, Centers for Disease Control and Prevention. Data & Statistics on Sickle Cell
database (Medicare) contains the healthcare experience of the adult group (218 years). Disease. 2017
approximately 4.5 million retirees with Medicare supplemental . - - : - : jronstig : ' '
iniirance pai:;l for by employers between 2010 and 3%16 Commercial/Medicare Medicaid Combined ApprOXImately one-third of SCD patients (36% among patients <18 years Patient Totals ,167 945 = 841 — 93 5. Savage W], et al. Am J Hematol. 2015;90(4)2273-5.
. 0 ] ' 1 - ~ VOE* atient also in:
. o , o , N=7,312 N=11,428 N=18,740 Eld a.ndl.zg/? Amone pghenlts 2h18dyears g.ld)IWIth multlp]Ice VOE-relatec ) N=2167] v 100% 67% 36% 35% 6. Howden LM, et al. Age and Sex Composition: 2010. 2010 Census Briefs.
— MarketScan |V|Edlca.|d Multi-State d.atabase (I\/Iec.jlf:a|d) contains Mean age, years (SD) 283 (19.9) 14.7 (14.0) 200(17.8) ospitalizations/ER visits also had a medical encounter for ACS. Histry of Sroke Wi ook ww 7. Centers for Medicare & Medicare Services. NHE Fact Sheet. 2018.
the he.a.lth.care =XperiEnce (?f approxw.nately 18 million Medicaid Agg.f;oup' vears B0 2,744 (37.5%) 7,559 (66.1%) 10,303 (55.0%) *  Among patients <18 years old, there was little overlap between patients &3 o . o o 8. Paulukonis ST, et al. Public Health Rep. 2016;131(2):367-75.
beneficiaries across the US in the period between 2010 and 2016. 18.21 1 813 (24.8%) 2,690 (23.5%) 4,503 (24.0%) receiving chronic RBC transfusions and those with multiple VOE-related 9. Gardner K, et al. Blood. 2016;128(10):1436-8
35-44 1,059 (14.5%) 630 (5.5%) 1,689 (9.0%) hospitalizations/ER visits (7%) or those with ACS (13%). ' o ' ' ’ ' '
45-54 866 (11.8% 394 (3.4% 1,260 (6.7% 10. Elmariah H, et al. Am J Hematol. 2014;89(5):530-5.
. . . . . . . 55-64 540((7.4%)) 149 21.3%; 689 (;7%)) ¢ AmOng pal‘ients >18 years O|d, between 26%-35% of pal‘ients with chronic ,:\[(;S;Cia(':u'te chisél.sy.ndlr%me; Chr Transf, chronic transfusions; SCD, sickle cell disease; VOE, vaso-occlusive crisis event. 11 Platt OS. et al. N Enal J Med 1994330(23();639-44
Patients with 22 medical claims with a diagnosis code for SCD on >65 290 (4.0%) 6 (0.1%) 296 (1.6%) - : ST . ehnitions ortlinical Qutcomes -~ - . _ ' ’ ' 9 ' ’ : :
. ” . . - transfusmns, also had mu|t|p|e VOE-related h05p|ta||zat|ons/ER visits, a VOEs: >4 hospitalizations/ER visits for VOEs during the two years of follow-up. 12 ] " S | Public Health R 013:128(2):110-6
Separate dates (based on International Classification of D|Seases, N|nth/ Female, N (%) 4,251 (58.1%) 6,309 (55.2%) 10,560 (56.4%) ] ) History of stroke: >1 claim with a diagnosis of stroke or history of stroke during the two years of follow-up. : anzkron S, et al. Puolic Healt ep. ’ ( ) -0,
o oo . . Geographic region'* N (%) medlcal encounter fOr ACS, Oor a medlcal encounter for StrOke. Chr Transf: 8-14 transfusions in each of two fo”ow-up years.
Tenth EdItIOﬂ, Cllﬂlcal MOdIﬁcaUOH COdeS) between January 1, 2010 and Northeast 1,389 (19.0%) ACS: >1 claim with a diagnosis of ACS during the two years of follow-up. ACKNOWLE DGEM ENTS
September 30, 2016 (Commercial/Medicare) or between January 1, 2010 North Central 1,077 (14.7%)
and June 30, 2016 (Medicaid) South 4,062 (55.6%) . " . .
. aim for SCB during the g , od defined " ‘KAV?SF iig gz;; *  Projected total lifetime healthcare costs (reported as mean [Q1, Q3]) for a By comparison, these SCD lifetime healthcare costs are 7-fold (Medicaid) Medical erl;lnhg support was provided by Swathi Malla, an employee of IBM
— Issin 1%
. ';St C;'m or uring the given time period was defined as the Race, * Ng(%) subset of patients with SCD who had >4 VOEs over a 2-year period: and 11-fold (Commercial/Medicare) higher than the estimated per capita vvatson Health.
index date White 270 (2.4%) —  Medicaid: $2.5M ($1.2M, $3.3M), with 2018 NPV of $1.2M ($0.6M, $1.6M) lifetime healthcare expenditures of the general US population ($165,000 DISCLOSURES
«  Patients with =2 years of continuous health plan enroliment following the El'izg';mc 8'5531((1751';;") _ Commercial/Medicare: $4.0M ($1.9M, $5.3M), with 2018 NPV of NPV); and SCD patients accrue these costs over a shortened lifespan (i.e.
index date Other 77 (0.7%) $1.9M (S1.0M, $2 6IVI). ' T approximately 50% reduced lifespan compared to overall US population).”**  c|5rk Paramore, Sachiyo Minegishi, and Weiliang Shi are employees of bluebird
Ml:.ssmg | 2,377 (20.8%) For the ‘very high cost” SCD patients in this analysis (i.e. 99th percentile), 0io and own equity in the company. Research and medical writing support was
iCl()5’esol(g:llf!aep:sclIroclelgsieoansies only available for patients insured through commercial/Medicare plans and race is only available for patients total costs averaged 5770’000 for Medicaid ana $17M for Commercial DrOViqed by Amanda M. Kong (IBM Watson Health) and Supported by
insured through Medicaid. patients, in just a 4-year follow-up period post the index date. oluebird bio.



