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INTRDDUCTION Study covariates and outcomes Table 1. Patient baseline characteristics (chemotherapy-naive patients) * Enzalutamide-treated patients had fewer prostate cancer-related inpatient admissions and outpatient visits * The total monthly all-cause and prostate cancer-related health care costs among chemotherapy-naive
. . T . . . . ' adjusted IRRs [95% CI1] 0.86 [0.74, 1.01] and 0.92 [0.87, 0. . atients initiating enzalutamide and abiraterone were not significantly different in adjusted analyses,
. Castration-resistant prostate cancer (CRPC) nts for anproximatelv 10-20% of all prostate cancer e Patient baseline characteristics included patient age at index date, year of index date, region, health S T lad) o [95% Cl] | | | 0.9210 8 0.96]) _ _ 3 ffg f e | dical f | J » Y d pati ] Y
cases, with over 84% demonstrating radiographic findings of metastases.’ Metastatic CRPC (mCRPC) is Insurance type, comorbidities, and treatments received for prostate cancer during the baseline period. atient characteristics n S HatE _ - | o | | | | | | |
) ’t ed b ’ . g ] J dp al J 11 t .t' " at 1 Monthlv rates of HRU 4 during the stud d and included the followi foqor Demographics to have a prostate cancer-related emergency department visit or inpatient admission, respectively e This is the first analysis of real-world HRU and medical costs associated with enzalutamide and abiraterone.
characterized by poor prognosis and reduced survival compared to castration-sensitive prostate cancer. * Monthly rates o were assessed during the study period and included the following categories: : 0 _ — . . . . - .
e The United States Food and Drug Administration approved two second-generation hormonal agents inpatient admissions, total days of hospitalization, and emergency department and outpatient visits. Age, mean = 5D {medjan) =108 73651001743 adjusted BB L1l 9.72 [0.-53’ 0:98] o 0.76-[0.57’ 1.(-)2]’ resP?CtIVEIVI da-ta- r.‘Ot shown) - Izztztrl:]iy rri?‘luelz ?e:\c/)v\gfzilsrzgcs);t?nn(;[r:iT;or:rTa?eonu];fe:n(;gzltzgilabse!t(t)z\;ergglﬁvl:/:rrllg erz?flszti(i/:wzilsal S
. . . o o thi : ' Year of index date, n (%) e Subgroup analyses for patients with diabetes, corticosteroid-sensitive comorbidities, and cardiovascular Y greq -
enzalutamide (an androgen receptor antagonist) and abiraterone acetate (a CYP17 inhibitor, used in Presence of at |least one HRU was also evaluated within the 3-month period after the index date. o di ielded simil Its (data not shown)
. . . . . . . ’ _ , o , , Isease yielded similar results (data not shown).
combination with prednisone), for mCRPC patients with or without prior chemotherapy. e Monthly all-cause medical costs (including inpatient, outpatient, and emergency department costs) and 2012 48 (5.2) 239 (10.3) ceY | | | | LIMITATIONS
« Two previous studies evaluated pharmacy costs for the two treatments: however, no studies have examined oharmacy costs for the index drug were assessed during the study period. The costs were adjusted to 2013 159 (17.3) 1096 (47.4) e No significant differences in HBU were observed between the enzalutamide and abiraterone cohorts | | | | |
' ' 2015 U.S. dollars 2014 275 (29.9) 621 (26.9) among post-chemotherapy patients (data not shown). e Patients with Medicare supplemental coverage may have received services that were fully covered by

e )3
health care resource utilization (HRU) and costs beyond pharmacy. Medicare and therefore not captured in this study. However, the proportions of patients with Medicare

o o L _ e Prostat ated HRU and medical cost imated based on the clai th . 2015 438 (47.6) 354 (15.3) Costs o _ _
e Examining the real-world use of these treatments is important from a clinician’s perspective as lower HRU rostate cancer-relatec and medical costs were estimated based on the claims with a primary or oalth insurance tvoe. 1 (94 supplemental coverage were similar between the two cohorts (79% of enzalutamide-treated patients and
. . . . . . . . - . - | o . . . .
burden and related medical service costs may reflect fewer disease monitoring requirements and better secondary diagnosis of prostate cancer, while pharmacy costs were estimated based on claims for a e * Among chemotherapy-naive patients, enzalutamide-treated patients had lower all-cause and prostate 75% of abiraterone-treated patients at the index date), so the missing service records are not expected
real-world effectiveness. prostate cancer prescription treatment. The same outcomes as for all-cause HRU and costs were assessed. Comprehensive 348 (37.8) 8061329} cancer-related emergency department costs (adjusted difference of monthly cost: -$51; p=0.018 and -$26; to bias the study results.
.. PPO 396 (43.0) 1013 (43.9) _ : : : o _ _ _ o _
OBJECTIVE Statistical analyses o e o e p=0.009, respectively) but higher pharmacy costs than the abiraterone cohort (Table 3).  The possibility of confounding due to the imbalance of baseline characteristics cannot be excluded in
and other capitated plans : : : : : . .
* Baseline characteristics were summarized using mean, standard deviation, and median for continuous . 103 (11.2) 196 (8.5) ’.[h|s observational study. To the extent p.)ossm.le, this study has con’FroIIed for ob.serve.d basellpe _
e To compare HRU and costs for patients with mCRPC treated with enzalutamide or abiraterone in the variables and counts and proportions for categorical variables. o Table 3. Health care costs (2015 U.S. dollars) during the study period (chemotherapy-naive patients) |mbalan_ce bEt‘éV(*lﬁn the study cohorts, including some proxies of disease severity, using multivariable
: roidit regression modelling.
United States. * Incidence rate ratios (IRRs) for HRU outcomes were estimated using generalized linear models with a CCI*, mean  SD (median) 27412 (2.0) 2611 (2.0) ponthlylcost, mean + 50 2SR TN GBS IO 2 QBRI
METHODS Poisson distribution and odds ratios (ORs) were estimated using logistic regression. Differences in costs Prostate cancer-related comorbidities, n (%) IR Abirat Unadjusted Adjusted
were estimated using generalized linear models with a Tweedie distribution (a compound Poisson—gamma TR T e S e () nz(f,:sil;])' ’ (r:fzg:g?e Difference P-value Difference P-value
Study population and design distribution).*> No adjustment for multiple comparisons was performed. Hypertension 526 (57.2) 1195 (51.7) Total health care cost (all cause) 14,002 + 11,618 13,774 % 15,090 228 0.529 204 0.574 CO NCLUSIO NS
e This study used the Truven MarketScan® commercial claims and Medicare supplemental databases * Adjusted re.gr.ession comparismfns controlled fo.r the following baseline cova.ri.ates, which were.selected Diabetes 253 (27.5) 533 (23.1) Visdlieal sEries Gos 6894 = 11,360 7699 + 15,144 805 0.014* -84 0.801 o | | |
(2012-2015). based on clinical relevance: patient age at the index date, Charlson Comorbidity Index, year of index date, Urinary tract infection 95 (10.3) 245 (10.6) Inpatient admissions 1666 + 4207 2068 + 5442 402 0.008* 253 0.117 e This s the first study to assess HRU and medical costs among enzalutamide-
. . . . . L . .. number of all-cause and prostate cancer-related inpatient and outpatient visits during the baseline period, . : : : ) : :
e Patients with prostate cancer were identified based on International Classification of Disease, 9th revision . . PTo . . patien HP ) P s &l s 252 e Emergency department visits 267 + 921 297 £ 1191 -30 0.176 -51 0.018* and abiraterone-treated patients, addmg d COMp ehensive comparison 1o the
. . . . surgical or chemical castration received during the baseline period, and use of any anti-androgen or |
(ICD-9-CM) code 185 or ICD-10-CM code C61. At least two diagnoses of prostate cancer in the entire claims o . . . Depression 51 (5.5) 108 (4.7) Outpatient visits 4961 + 9654 5334 + 13,128 -373 0.112 189 0.406 current knowledae base
. od . ection f hart: Fi androgen synthesis inhibitors during the baseline period. g -
e Patients were categorized into chemotherapy-naive and post-chemotherapy cohorts based on whether they Pat?ennat \;E‘ZZ :’gigﬂs ilz:inl:ecd 2 ) :srpdf::;i] foyb ;)sre(iineemcoha :Par:tF;\;Qt’c?LVse vsgrepeovsaI-lfatzrcrimincellrjiiri):gps;t?gn:.s . Treatments received during baseline period, n (%) Total health care cost 0874 4 e 10990+ 11295 o 0,095 430 0,06 ® Chemotwerapy—na'l've patients nitiating enzalutamide incurred fewer Inpatient
: . ' : : : ' ’ : S (prostate cancer-related) ' - ’ - ' ' . - . . .
nad claims for chemotherapy in their entire data history prior to the index date. fiah i ar di ] _ " . i LHRH agonists/antagonists 675 (73.4) 1645 (71.2) and outpatient visits and had lower prosta':e cancer-related mpatlent and
_ _ " f _ _ ’ labetes, cardiovascular disease, and corticosteroid-sensitive comorbidities. Ao droont 450 (48.9) 1334 (57 Medical sorvice cost 1199 + 7169 4533 + 11307 404 0.056 - 0785
® nti-androgen i _ + + 11, : :
The ba§ellne perlod.was defined as the 6 months be ore th_e- |nde>$ date. The study period was defined as " | | - * emergency department costs. The lower HRU burden may reflect the better
the period from the index date until the end of data availability (with a minimum follow-up of 3 months after Opioids analgesics 394 (42.8) 984 (42.6) Inpatient admissions 4321570 024 = 1696 92 0083 e 0024 e L. .
the index date I’EQUiFEd). RESU LTS Osteoclast inhibitors® 338 (36.7) 823 (35.6) Emergency department visits 79 + 608 104 + 685 -25 0.050 -26 0.009* real_WO d € feCUVeneSS Of enzalUtamlde
- - - Corticosteroids 184 (20.0) 1054 (45.6) Outpatient visits 3617 + 6873 3905 + 10,948 -288 0.126 228 0.197 : : C e e . : :
Figure 1. Sample sslection Sow chart Patient characteristics o e e e Despite the higher drug acquisition cost of enzalutamide compared with
. urgical castration : : Pharmacy cost 6745 + 2957 5758 + 2499 987 <0.001* 454 <0.001* ) ] ) ]
e Qverall, 6728 male adult patients were identified with at least one diagnosis of prostate cancer and at least ) ) — . . . — - abiraterone, the lower medical costs of enzalutamide-treated patients offset
_ _ _ ) The CCl has been modified to exclude prostate cancer and metastatic disease; 'The following LHRH agonists/antagonists were included: leuprolide, goserelin, triptorelin, histrelin, Index drug 6293 + 3098 4847 + 2682 1446 <0.001* 782 <0.001*
atients with = armacy claim in the Truven Hea nalytics MarketScan® database degarelix, and diethylstilbestrol; *Anti-androgens included bicalutamide, nilutamide, and flutamide; *Denosumab and zoledronic acid were included; 'Surgical castration included both : + :
Pft)r etnzalt;[’?am}dpehand/oryabliraterorfz or-l1-/after SHeptg:]nﬁer |1yt2012/.l* I'Ifhtesfirstir(:lititatki)on one pharmacy Clalm for enZGIUtamlde or ablraterone on or after September 1’ 2012 (Flgure 1) The StUdy unﬁateral and bilafte\r/altorchiZCtomy.t : t t t : - t * AThi : : : : - nati PRI - : the I Cremertal pharmaCy COSI among these patlentS
_ : : : r & _ . . . . . e _ - - _ _ o - p<<0.05; "This analysis was restricted to patients who were not on capitated insurance plans — patients with mixed insurance types were excluded if the plan type they held longest during
of either enzalutamide or abiraterone (index drug) was defined as the index date included 3230 ChemOtherapy_nalve (enzaIUtamldel 920! ablraterone, 2310) and 692 pOSt_ChemOtherapy CCl=Charlson Comorbidity Index; HMO=Health Maintenance Organization; LHRH=luteinizing hormone-releasing hormone; PPO=Preferred Provider Organization; SD=standard deviation. their period of continuous enroliment was capitated; ‘Differences and p-values were estimated using generalized linear models with a Tweedie distribution — outcomes were standardized
(n=6728) (enza utamide, 262, abiraterone, 430) patients. as monthly costs to account for varying follow up times between patients.

SD=standard deviation.

Patients with a unique index drug (did not initiate enzalutamide/abiraterone combination) e The majority of patients were chemotherapy-naive (78% and 84% for enzalutamide and abiraterone,

(n=6723) respectively). Table 2. Health care resource utilization during the study period (chemotherapy-naive patients)

Monthly incidence rate e TED i e * Prostate cancer-related costs for inpatient admissions were also lower for enzalutamide-treated patients ACKN DWLEDG MENTS

— Enzalutamide-treated patient 1 Ider th tients treated with abirat . . . . .
nzalutamide-treated patients were 1 year older than patients treated with abiraterone (mean age, compared with abiraterone-treated patients (adjusted difference of monthly cost: -$114; p=0.024).

Male patients =18 years old at the index date

(n=671) 74.5vs. 73.5 years), on average (Table 1). . . SIED TR Adjusted This study was funded by Astellas Pharma Inc. and Medivation LLC, a Pfizer Company, the co-developers of enzalutamide.
Enzalutamide Abiraterone .. : : : . . : .. el Y y pany p
: : : : : : : — With respect to ComorbiditieS, patients In both cohorts had similar mean Charlson Comorb|d|ty Index (n=920) (n=2310) IRR (95% CI) P-value IRR (95% Cl) * Results were similar in SUbgrOUpS damong patlents with dlabetes' corticosteroid-sensitive COmorb|d|t|eS, The authors would like to aCkn()WIedge |I’yna BOCharova, Em||y GaO, and Ellie Fuqua from AnalySiS GrOUp for Signiﬁcant
Patients with =1 diagnosis of prostate cancer during the 6 months prior to the index _ _ _ _ _ . nd Cardiovascular disease (data not ShOWﬂ) ] ] ] ] o ] ] ]
date (the baseline period) and =2 diagnoses of prostate cancer in the claim history scores. However, larger proportions of enzalutamide-treated patients had corticosteroid-sensitive All-cause resource use d - contribution toward analytical support. Medical writing by Shelley Batts from Analysis Group and editorial support by
=6423 . . . . . . .- . . . . . « .
i comorbidities, including hypertension and diabetes. Inpatient admissions 0.05 0.06 0.86 (0.75, 0.97) 0.018* 0.87 (0.76, 0.99) 0.033*  No significant differences were observed in medical costs among post-chemotherapy patients Lauren Smith from Complete HealthVizion were funded by both study sponsors.
Stz e (e (s Tkt ezl v s o Al e beiars SemiEmber |, 2012 — Larger proportions of abiraterone-treated patients received anti-androgen therapies (including Days of hospitalization* 0.76 0.72 1.05 (0.88, 1.25) 0.615 0.92 (0.77, 1.10) 0.357 (data not shown).
cluamid and nluamide) and coriostaoids during th baseine pr REFERENCES
bicalutamide and nilutamide) and corticosteroids during the baseline period. Days of hospitalization 0.33 0.40 0.83 (0.69, 1.00) 0.047* 0.84 (0.70, 1.02) 0.084
e T T e Ao T e |ntotal, 26.2 enzalutamidg-treated patients and 430 abiraterone-treated patients were pc.)st-chemothe.rapy. Emergency department visits 0.14 0.13 1.02 (0.91, 1.14) 0.789 1.00 (0.89, 1.12) 0.949 DISCUSSION 1.  Kirby M etal. IntJ Clin Pract 2011; 65: 1180-1192.
(n=1738) (n=3666) These patients were typically younger than the chemotherapy-naive patients. The baseline characteristics Outpatient visits 314 3.3 0.95 (0.90, 0.99) 0.023* 0.94 (0.90, 0.98) 0.004% _ _ _ _ 2 Pilon D et al. J Med Econ 2016: 19: 777-784
_ . . . . ° - - . . s . - .
were similar between the enzalutamide and abiraterone cohorts among post-chemotherapy patients and in e Enzalutamide-treated patients without prior chemotherapy treatment had less frequent all-cause
Patients with ti [l t" for =6 th Patients with ti [l t" for =6 th . ) - . : . Q.
prioratl)egnsd\,\;3 nicc))rr:tlf?s?:?t:rntrf?e :‘Ti]ri?engglutarrr?iilg clsaim prioar It?)na?\;vlz3?rcw)cr)]nlphosu:fteenrr%er?ierrs]t ak?i:ater?noenclasim patlen’[ SUbgrOUpS (data not ShOWﬂ). _ o Inpatlent and emergency depar_tment VISIts Compared Wlth a_blraterone tre_atEd patlgnts' The hlgher HRU 3. Ellis LA et al. Am Health Drug Benefits 2015! 8: 185-195.
(n=1182) (n=2740) Inpatient admissions 0.04 0.04 0.86 (0.74, 0.99) 0.043% 0.86 (0.74, 1.01) 0.059 among abiraterone-treated patients could be due to monitoring of concomitant corticosteroid use (since 4 KaasR. C 1 Por distribut ALM's — Tweedie's distribution. P i £ sho thitd Actyarial
. . . . . . . aas R. Compound Poisson distribution anc s — Tweedie's distribution. Proceedings of the third Actuaria
HRU Days of hospitalization? 0.78 0.71 1.11 (0.91, 1.35) 0.316 0.96 (0.79, 1.18) 0.722 abiraterone label requires co-administration of prednisone®) or occurrence of more serious adverse events e _ FI)M thematics Dav. 2005. Available at: https:/ haate.net/ bl? ion/254435599
Enzalutamide patients who did not Enzalutamide patients who did Abirat tients who did not Abirat tients who did . : : : : : : : : : : : : : : anad rinancial iviathematiCS vay. . Avallable at. Nntps:.// Www.researcngate.net/pubiication _
e B e [l it for o arot e e i e e Among chemotherapy-naive patients, enzalutamide-treated patients had fewer all-cause inpatient Days of hospitalization 0.27 0.32 0.84 (0.68, 1.03) 0.100 0.85 (0.69, 1.06) 0.155 associated with abiraterone, including fluid retention, hypertension, and hypokalemia. . . . L .
prior to the index date* = prior to the index date* & prior to the index date* = prior to the index date* = " mal - . . . 0 . - Proceedmgs_of_the_th|rd_Actuar|aI_and_-|nanC|aI_I\/Iathemat|cs_Day
(chemotherapy-naive cohort) (post-chemotherapy cohort) (chemotherapy-naive cohort) (post-chemotherapy cohort) admissions and days of hospitalization (adjusted IRRs [95% confidence interval (Cl)]: 0.87 [0.76, 0.99] Emergency department visits 0.04 0.04 0.94 (0.79, 1.12) 0.508 0.93 (0.78, 1.11) 0.403  The most frequently reported procedure codes for inpatient and emergency department visits were f Klnker F G v A A Society E-F 2011 Availab i ,
- o - - 1 101 " 0 . ' . . . . . . . . - . . . .
(n=920) (n=262) (n=2310) (n=430) and 0.84 [0.70, 1.02]) and outpatient visits (adjusted IRR [95% CI]: 0.94 [0.90, 0.98]) compared with S . . 5 0 0 » —0.001* explored for the two cohorts to try to explain the reasons behind the higher hospitalization burden and the inker . Lasualty Actuarial society E-Forum vailable at: https://www.casact.org/pubs/
_ _ Outpatient visits 8 93 0.92 (0.87, 0.97) 0.003 0.92 (0.87, 0.96) 0.001 forum/1 1wforum t2/KIinker df
. — . . . — — . | abiraterone-treated patients (Table 2). | _ | | — — — more frequent emergency department visits among abiraterone-treated patients. The most frequent P Pt
*September 1, 2012 is the earliest time at which both enzalutamide and abiraterone were commercially available in the United States; "Continuous enrollment was defined as having no o _ _ ] ] *p<<0.05; "IRRs comparing enzalutamide versus abiraterone, their 95% Cls, and p-values were estimated using generalized linear model with a Poisson distribution, with an offset to o . " i . " ] . ) ) i
gap between periods of enrollment; Shemotheraples included docotaxe, cabazitaxel, mitoxantrone, estramustine eisplatn, carboplatin, cyclophosphamide, doxorubiein, mitomycin — Within 3 months of the index date, enzalutamide-treated patients were 25% less likely to have any account for varying follow up times between patients; ‘Calculated among patients with an inpatient admission. procedure code descriptions were non-specific (e.g. “subsequent hospital care” or “emergency department 6. United States Food and Drug Administration. Zytiga® (abiraterone acetate) Package Insert. 2015.
irinotecan, 5-fluorouracil, gemcitabine, etoposide, paclitaxel, and vinorelbine. . . - . . Cl=confidence interval; IRR=incidence rate ratio. - . . . .
all-cause inpatient admission (adjusted OR [95% CI] 0.75[0.57, 0.97]; data not shown). visit”) and therefore the differences need to be further explored in future studies. Available at: http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/202379s016Ibl.pdf.
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