MITSUBISHI
CHEMICAL
GROUP

Mitsubishi Tanabe Pharma

"

Real-World Survival in Edaravone-Treated ALS Benjamin Rix Brooks, MD'; James D. Berry, MD, MPH?, Malgorzata Ciepielewska, MS?; Jeffrey Zhang, PhD*; Ying
Liu, PhD* Gustavo Suarez Zambrano, MD?; Melissa Hagan, PhD, MPH?

'Atrium Health Neurosciences Institute, Carolinas Medical Center, University of North Carolina School of Medicine—Charlotte Campus, Charlotte, NC; “Massachusetts
General Hospital, Boston, MA; *Mitsubishi Tanabe Pharma America, Inc., Jersey City, NJ; “Princeton Pharmatech, Princeton, NJ

B AC KG ROU N D Figure 2. Optum Clinformatics® Data Mart Figure 3. Optum CDM Retrospective Study Timeline RESU LTS Survival of IV edaravone-treated vs non-IV edaravone-treated |_| M |TAT|ONS
Mortality status patients with ALS

e Amyotrophic lateral sclerosis (ALS) Figure 1. ALS Symptoms S— confirmec via date * The study population included 318 patients with ALS with at least 1 claim e As of March 31, 2021, there were 155 reported all-cause deaths (48.7%) * This study was limited to patients with ALS who had commercial health
is a fatal neurodegenerative Facility Claims of IV edaravone and 318 non-IV edaravone-treated controls (Figure 5) among the IV edaravone-treated patients vs 196 (61.6%) among the coverage
8/8/2017 3/31/2020 3/31/2021 matched controls (Figure 6)

e This study relied on administrative claims data, which are subject to
coding limitations and entry error
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| | —— /i Preindex dissase Index date Follow-up | | . - . Edaravone-Treated Patients With ALS The possibility of underqlagno&s of_ALS may have led to a selection bias
e There is no cure, and most patients Gross motor funcion: (S Respliiag uration perio FatetswitiatolintneiOptumiCRIviinI atingilviedaravane orillizelelbetweenie/0/c0ii@andiis/s0/2020 and/or smaller sample sizes, as patients with ALS who were untreated or
. . . .A‘rm‘ weakness l-. g rg % symptoms = ] ] ] ] . ]
die within 3 to 5 years of symptom U fem s ol e *Index date: NS ISSSE who did not have a relevant diagnosis recorded on their medical claims,
. : 1 - Upper body iy ¢~ ‘, /[ ) — IV edaravone-treated cases — Date of the first claim of IV edaravone. : :
onset, usually of respiratory failure Tissispass Q* preating Non-IV edaravone-treated controls — Date that IV edaravone was commercially available (August 8, 2017). or were no Ionger enrolled in the Optum CDM database durlng the
Flopiizi i /2% N\ : : postindex period, were excluded from the analysis
e Treatment consists primarily of anomoene W) QR S Propensity score matching | | | | | |
symptom management and - Dty preparivg M/ RS f 4 e 1:1 propensity score matching was applied to find non-IV edaravone- Before propensity score matching e Although differences between cohorts were controlled for by propensity
palliative care ¢ 1A Deidentification treated controls for IV edaravone-treated patients based on the nearest- score matching, adjustment was limited to those characteristics that were
[ A\ . - 4 . . .
| Data warehouse neighbor method (Figure 4) IV edaravone-treated cases Non-IV edaravone-treated controls captured in an administrative database
* The US Food and Drug (medical, laboratory, pharmacy, hospital) Figure 4. Propensity Score Matching n =320 n = 12572

Administration (FDA) has approved
riluzole and edaravone (intravenous

[IV] and oral suspension) for the pS Il Y ) Loverbooy The objective of the propensity score method is to estimate the effect of a treatment in
treatment Of ALS \ !r ‘:.J ' f;slgi’:c‘:i)ui;‘rri':frii::n;::ning

nonrandomized, interventional studies by adjusting for known confounding factors in a
+ Difficulty on stairs . . - - - = .= -
VK fost - _ mixed population of treated or untreated patients with varying characteristics to achieve a
Mortallty status (a" cause) balanced covariate distribution between the treated and untreated groups*

CONCLUSIONS

After propensity score matching? (1:1)

e This analysis demonstrated that patients with ALS prescribed IV
edaravone demonstrated increased survival compared with those
patients with ALS not prescribed IV edaravone in a real-world setting

Reported all-cause deaths (%)

IV edaravone—treated cases Non-IV edaravone-treated controls

e |V and oral edaravone received FDA n=318 n=318

approval in May 2017 and May 2022,
respectively

e The Optum date of death table is sourced from the Death Master File
(DMF) maintained by the Social Security Administration

ALS, amyotrophic lateral sclerosis; GDM, Clinformatics® Data Mart; IV, intravenous. | | | IV edaravone-treated Non-IV edaravone-treated e Combined with the phase 3 pivotal trial demonstrating that IV edaravone
aMatching on age, race, region, gender, preindex disease duration, insurance, preindex claims for cardiovascular disease and tient ith ALS atients with ALS I I
patients wi P was shown to slow the rate of functional decline by 33% (P = 0.0013)

riluzole prescriptions, gastrostomy tube placement, artificial nutrition, noninvasive ventilation, all-cause hospitalization.

e DMF data provide year and month of death, which were the basis for

e In a phase 3 trial, IV edaravone was deriving mortality status ﬂ ,i\ : n | | ALS, amyotrophio latoral solerosie: IV, mravenous. compared with placebo as measured by the ALSFRS-R at 24 weeks,’
shown to slow the rate of functional e W olle oo valye L U . . anaivl ek o e Covariates were balanced in the IV edaravone—treated cases and - | | | these results suggest that IV edaravone may have both functional and
decline by 33% (P = 0.0013) as measured by the ALS Functional Rating 'n\ 5 I‘ 1 I score . w0 o Lo score of treatm I I w matched controls. Standardized mean difference values for all variables e Initiation of |\_/ edaravone resulted in a 6-month longer m§d|an survival real-world survival benefits in patients with ALS
Scale-Revised (ALSFRS-R) compared with placebo treatment at 24 Key inclusion criteria I o ’n‘ mo Ealf ez matehing s o o o i i ’i were below 0.1 (Table 1) compared with the non-IV edaravone-treated controls (Figure 7) e Real-world data are not intended to replace the prospective clinical trial,
weeks® IV edaravone-treated cases I : .. .. : * The risk for death was 27% lower among IV edaravone—treated cases but in studies of rare diseases, which are more difficult to evaluate in a

e In short-term randomized trials of IV edaravone, no statistically significant e Adults >18 years of age on the index IV edaravone date Table 1. Demographic and Clinical Characteristics (After Matching) compared with non-IV edaravone-treated controls (HR, 0.73; 95% Cl, clinical trial sett.ing, real—wo.rlcltl data studies have the potential to .expand
survival effect was confirmed over the 6-month, double-blind period of the e Diagnosis of ALS m m m v ed:?;‘\-/ix\e 0.59-0.91; P = 0.005) our understand!ng of the clinical effects of edaravone treatment in larger
clinical trials or during the follow-up 6-month open-label extension — Indicated by a diagnosis with the International Classification of A group of patients Propensity score is Patients in each group  In this study, each Demographic and clinical edaravone matched * To examine the effect of uncontrolled confounding using nonrandomized numbers of patients with ALS treated after regulatory approval

Diseases, [enth Revision, Clinical Modification (I6D-10-GM) code with sithor the inforvention _ patient using logistic pased on propensit alocated up o characteristics case control data, a sensitivity analysis using inverse probability weighting (IPW)° * This information may be useful to payers and healthcare providers in
G12.21; International Classification of Diseases, Ninth Revision, of interest (light blue) or rpegression agnd ga?lccounting score usian)] trli)e neai:est— 1 untreatedppatient N (%) 318 318 was performed. The IPW sensitivity analysis confirmed the statistically optimizing the utilization of IV edaravone
Clinical Modification (ICD—Q—CI\/I): 335.20 on at least 1 claim in any with a control intervention  for the following covariates: neighbor method (in 1:1 matching), Age, mean (SD) 62.9 (10.1) 62.7 (10.2) 0.0194 Significant effect of IV edaravone on survival (HR, 0.65; 95% Cl,
OBJECTIVE setting (outpatient or inpatient) e oon: o e (orvery sl Sex, n (%) 0.53-0.79; P <0.0001)
e Initiated IV edaravone between August 8, 2017, and March 31, 2020 Carciovesculer daenss, rhzols 2 boenfoundars  Propensiy seore Female 134 (42.1) | 134 (42.1) <0.001 _ _ REFERENCES
e o evaluate overall survival in patients with ALS receiving IV edaravone (index date) giaesgrifiiﬁégﬁfsigsriﬁi%gﬁ,be was evaluated Male 184 (57-9) 184 (57-9) Flgure ‘. Kaplan_Meler Curve of IV Edaravone-Treated Cases vs 1. Mehta P, et al. MMWR Morb Mortal Wkly Rep. 2018;67(46):1285-1289.
compared with patients with ALS not receiving IV edaravone — Indicated by at least 1 claim for IV edaravone using the Healthcare bk g‘rgtf);“amhed Medicare Advantage, n (%) 189 (59.4) 189 (59.4) <0.001 Non-IV Edaravone-Treated Controls 2. Writing Group; Edaravone (MCI-186) ALS 19 Study Group. Lancet Neurol. 2017:16(7):505-512.
Comm-on Procedure Loding System codes (J1301, J3490, G9493) ALS, amyotrophic lateral sclerosis; IV, intravenous. Race,.n (%) : : > iilcll—laenaclfhlir?s?jrfrig% gg:tr;%?iﬁciio;n[c)leAfce:LiI:mltﬁiilIci)tr;/ fc?iﬁliliﬁij;rlie\)/jg ISL??SS’;ZWS]:&Z?;%?T g\(l)lig,
or National Drug Code (70510-2171-xx) *Defined as the period between the date of first claim for ALS diagnosis and the first claim of IV edaravone for IV White 226 (71.1) 236 (74.2) 0.0314 Medlagss;r‘g‘l’a;; 2932 ;nonths, as first released on November 26, 2012. Accessed February 28, 2022. 45 CFR 164.514(b)(1). https://
. |\/|ay or may ot have received treatment with riluzole 23:;Zzgzzjttrree;triini?ftlents or the date |V edaravone was available on the market (August 8, 2017) for patients with no IV Black 28 ( 88) 18 ( 5.7) 0.0314 0 (25. 9) ) X/W\:{_hgségzv/hjpga(gor_p.rcl)fzzs‘lig-n‘la;z/gri:gggs‘l%egc;al_toplcs/de_Identlflcatlon/lndex_html
M ETH o DS > Medicare Advantage vs commercial. Other 35 (11.0) 33 (10.4) 0.0063 E 0.75 - 5: B:isaii]TA, .Put:er Hf)IStZTII\;e-d. 201,9;38((1).8):340_5—342.0.
Non-1V edaravone-treated controls Univariate analysis Unknown 29 (9.1) 31(9.7) 0.0063 2 6. Shen C, et al. Biom J. 2011;53(5):822-837.

Optum Clinformatics® Data Mart e Adults >18 years of age on index date (date that IV edaravone was e Chi-square analysis was used to compare categorical demographic and Re,?/i-on, n (%) CTE = ; §_

e The Optum Clinformatics® Data Mart (CDM) is statistically deidentified commercially available — August 8, 2017) clinical characteristics between the 2 groups N;(:iiizi.t 21 212-0; 28 218-2; 88222 E DISCLOSU RES
under the expert determination method consistent with the Health e Diagnosis of ALS e The Wilcoxon rank-sum test was applied for comparing continuous variables South 1a- (41' ) 10 (31' 8) 0'0943 :E:

Insurarice Portability and Accountability Act of 1996, ar\d IS maanaged — Indicated by a diagnosis with the ICD-10-CM code G12.21; ICD-9-CM: Survival analysis West 72 (22 6) 71 (22 3) 0.0031 @ Median sgjrvival = 23.5 months, B.R. Brooks and J.D. Berry are consultants for Mitsubishi Tanabe Pharma America, Inc.; M. Ciepielewska
according to Optum customer data use agreements (Figure 2) 335.20 on at least 1 claim in any setting (outpatient or inpatient) e Kaplan-Meier survival curve visualized the difference in survival between Unknown 0 (0.0) 1(0.3) 0.0031 e T omolonees of et Pharmetach. shich bt rocoirod sonatancy foas from Mitoubie Tonabe

e The database includes approximately 17 million to 19 million annual e May or may not have received treatment with riluzole the t_r.eated aind matched controls, using the log-rank test to detect Preindex disease duration (days), 211.8 (187.6) | 203.7 (285.5) 0.0282 Ph-a mafmeriea, e Hagai‘ ) a-fo-rmer empeyee o Mitsebism enebe Pharma Ameriea, e
covered lives, for a total of more than 65 million unique lives over a significant difterences mean (standard deviation) | | | | | | | This study was sponsored by Mitsubishi Tanabe Pharma America, Inc.
13-year period from January 2007 through December 2020. The Optum CDM retrospective study timeline . Sharepl frailty Cox regression hazard ratio (HR) ana!ysis was performed Riluizole, n (%)_ | 208 (65.4) 208 (65.4) <0.001 12 18
pgpuiation IS geggraphica”y diverse, Spanning all 50 states _ . . . to estimate the benefit of IV edaravone by accounting for unobserved Preindex cardiovascular disease, 29 (9.1) 29 (9.1) <0.001 Month tind

e Data were collected from patients with ALS before the index date (preindex heterogeneity between the matched groups? n (%) - - - onths postindex AC KN OWLEDG M ENTS

e CDM administrative claims submitted for payment by providers and disease duration period) and after the index date (follow-up; Figure 3) _ Mortality status was confirmed as of March 31, 2021 Preindex gastrostomy tube, n (%) 24 (7.5) 24 (7.5) <0.001 Number at fisk
pharmacies are verified, adjudicated, and deidentified prior to inclusion. | Preindex artificial nutrition, n (%) 43 (13.5) 38 (11.9) 0.0157 oIV p-value communications provided editorial support Soan here to view a PDF ofthis
These data, including patient-level enroliment information, are derived Sensitivity analysis® dreindex noninvasive ventilation 48 (15.1) 54 (17.0) 0.0189 edaravone-treated 318 P ik R (G oot o
from claims submitted for all medical and pharmacy healthcare services e Examined the potential impact of unmeasured confounding on the result Sreindex hospitalization, n (%) 73 (23.0) 73 (23.0) <0.001 IV edaravone-treated 318 tLpppr,nd'?wrﬂ':tﬁEy
with information related to healthcare costs and resource utilization e Examined the assumption of noninformative censoring IV, intravenous; SD, standard deviation; SMD, standardized mean difference. Cl, confidence interval; 1V, intravenous.
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