Ly MARY S, Comparing recruitment among geographic regions in multinational Alzheimer’s disease clinical trials.
EASTON CENTER

for Alzheimer's Disease Research at UCLA Joshua D. Grillt, Rema Raman?3, Karin Ernstrom?3, Sherie Dowsett*, Yun-Fei Chen?% Hong Liu-Seifert*, Ann Marie Hake#, Paul Aisen3, Rachelle Doody>, David Miller®, David Henley?#, Jeffery Cummings’

IMary Easton Center for Alzheimer’s Disease Research, Department of Neurology, UCLA, Los Angeles, CA, USA; 2Department of Family and Preventive Medicine, UCSD, San Diego, CA, USA; 3Alzheimer’s Disease Cooperative Study, UCSD, San Diego, CA, USA; 4 Lilly Research Laboratories, Indianapolis, IN, USA. >Baylor College of Medicine,
Department of Neurology, Houston, TX, USA; ®Dementia and Geriatric Psychiatry, Bracket , Wayne PA; ’Cleveland Clinic Lou Ruvo Center for Brain Health, Las Vegas, NV, USA

#43511
Introduction Results Discussion
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Alzhelmer:s disease (AD) clinical trials frequently We examined data from 4694 participants. More participants were enrolled in North A. 30 D. 18 * Most (86%) participants took approved AD therapies; anti-AD
struggle to enroll. To address this consistent challenge, participants. particip O e wm wa v oo e o e drug use was highest in NA, WE, and JP. Recruiting treatment-
most AD clinical trials now recruit mu|t|nat|ona||y_ America than any other region. 20 | I I T T T " naive AD patients will be difficult, even if enrolling globally.
* \We observed significant effects of global regi <0.01) f iabl ined 2 I P % 10 R s imilar i i
gnificant effects of global region (p<0.01) for every variable we examine 2 5 B I N L T . * NA, WE, and AU were similar in the proportions of male
. . ()] - . . . . . o« s
Methods (Table; Figure 1; Figure 2). 21 S O 6] - participants, apolipoprotein €4 carriers, and participants
4 | L+ — 1 . .
We combined demographic and clinical measures for participants and > EEEE B 2 ]: - :l: = SEEERNEE S B enrolling with a spouse study partner. AS, EE, and SA had lower
their study partners from four similarly-designed, randomized, double- Table 1. geglonal demF)grgphlc and dlsease-;elated summaries of the partl'upaurJ\ts at baseline (*p<0.01 vs Sce)uth America; #p<0.01 vs Eastern 0 - e b as ee | sa O A we AU as e osa proportions for these variables.
blind, placebo-controlled trials with nearly identical entry criteria Europe; p<0.01 vs Asia; ®p<0.01 vs Japan; ?p<0.01 vs Australia/South Africa; ¥p<0.01 vs Western Europe; °p<0.01 vs North America). - . « NA, WE, JP. and AU had milder scores and AS, SA, and EE had
7
Enrolclied pz?]tlelgts -age(l:i |‘55_ years ;Nl\llth mllld Fo |I'noc(|je(r:ate prob-abl.e AD, North America Western Australia/South Japan Asia Eastern Europe South America 60 25 2@ @8 g @8 more moderate severity for the MMSE. EE had worse ADAS-
D;f‘se don t ed Sit'okna/AgSt'tl;tiol t Zug? Og('jca a: O,nlrnun'cat've Europe Africa 5 5 - 20 | FEM T — cogll scores than all other regions. EE and SA had more severe
isorders and Stroke and Related Disorders Association 9 40 Y8 oawe = *HQVO 7 ,
NINCDS/ADRDA) criteri N (%) - 1884 (40.1) =l (ff)g) - 227 (il) — mcs (2;3) — = (12) — e (217) — il (T) G gy | KHLY RGO wi& ., #@00 T S 15 scores for the ADCS-ADL and the CDR-SB. Mean scores in AS
( ) criteria Age, mean * SD 75.1 719 + 7.8 729 7.4 734+ 7.6 72.1 + 7.6 70.7 = 7.8 75.4 + 2 T . et . .
0 Two 76-week semagacestat (IDENTITY) studies? | g 31R@QV 7 7#2@QY 2 2 I T (THLHTT were milder than all regions except JP for the CDR-SB. NPI
4 | - || - 5 - || - - | . .
0 Two 80-week solanezumab (EXPEDITION) studies? Female gender, n (%) 986 (52.3)*@ 503 (51.3)*@ 128 (54.0)* 276 (63.5)*® 191 (56.3) 255 (62.5)¥0 279 (68.1)2%e v l scores in AS and JP were lower than all other regions.
_ . . . . . . . 0 - . . . : : . . . .
We assigned participating countries to 7 global regions: NA  WE AU P AS EE  SA NA WE AU P AS EE  SA e Several not mutually exclusive factors may contribute to the
. . Height (cm), mean = 166.5 = 166.1 166.8 = 154.6 158.2 = 163.4 160.0 = . .. . . i i i i i i
North America (NA) Eastern Europe (EE) South America (SA) D 10.7*8@ 0.8*&® 9.7 +18@ 8 GHHEQD g G*H@OVE 9.1*&@0ve 9.1#@0ve C. S0 Twmg@U ¥#0 HH e WO oo mEOUS Figure 1. Pairwise comparisons of screen (A) and baseline observed heterogeneity, m(.:IUdmg. regional d.|fferencest In 9Yera|l
us Bulgaria Argentina ) I T (B-E) outcome measures among geographic regions. A. health and health care; regional differences in the availability of
8 8 WEIght (kg), mean = 73.2 = 70.2 £ 70.7 £ 53.1 = 58.4 68.7 66.6 * = 60 - Mini-Mental State Exam (MMSE). B. AD Assessment Scale . d AD i tioat It | dﬁ_- in AD
i : LU T e T e experience investigators; cultural differences in care;
Canada Eulng::\jry gﬁlzll SD 15,7*#&@V 12.7*&@9 13.1*&@ 10.0*#&0we 9,7*#@QVE 12.6%@6 12.584@048 ¥ jg _ . LR Cognitive Subscale (11-domains; ADAS-cogll). C. AD Z th tic diff 8 g di ’
olan e S 30 B Cooperative Study Activities of Daily Living Scale (ADCS- and etnnogenetic differences in disease.
) ) - —+ @ W + @0 + 2@ . + + 2@ + 2@ A 30 P y y g
Western Europe (WE) Romania Mexico Body rrfsslendex, 26.3 = 4.7 254+ 3.8 254 =41 gzii#szwe 531'2#@_)%9 254+ 38 26.0 = 4.2 < 5 - - b ADL). D. Clinical Dementia Rating Scale Sum of Boxes (CDR- .
Belgium Russia mean — . roas cawe ' ven ' o0 vaws o0 10 - — 1 SB). E. Neuropsychiatric Inventory (NPI). (*p<0.01 vs SA; COI’]CIUSIOHS
Denmark Serbla Japan (JP) Years educat|0n, 14.1 =+ 11.2 + 4.2 12.1 + 35 11.7 + 2.7 95 + 4.7 @ 119 + 38 89 + 4.5 @ 0 - NA T WE T AU T P T AS T EE T SA 1 #p<001 VS EE’ &p<001 VS AS’ @p<001 VS _]P’ Qp<001 VS . . - o - -
. Turke mean + SD 3.3*#2@0Y AU; ¥p<0.01 vs WE; #p<0.01 vs NA). e Despite strict protocols, ample site training, and substantial trial
France Ukrai:e Asia (AS APOE €4 carriers, n 1086 494 (63.3)*#@ 149 (63.7)* 220 (51.9)v® 93 (48.4)%° 191 (51.1)+° 189 (49.5)2%® monitoring—significant heterogeneity exists among global AD
G —(—lch_ (%) (63.2)*#@ Figure 2. Overall dropout rates were similar for the Semegsesen Aae emeseeesit ek trial populations.
ermany . 'nd Years since symptom 4.8 + 2.6"8@ 4.6+ 2.5t@ 47+ 8@ 37+ 3%V 4D + 4@ 39+ )W 45 + ) 4t@ combined active solanezumab (24%) and both S , , ,
Israel Australia/ India onset, mean = SD combined placebo data sets (22% for semagecestat; . ] — * Consistent regional patterns were observed when comparing
Italy S. Africa (AU) Korea Years since diagnosis, 2.5 + 2.1#@a¥ 21 + 1 gt@8 0 + 1.8 1.7 £ 1.5%¥6 2.0+ 1.9%¥0 15 + ]5%80Y8 )4 + ] gHee@ 25% for solanezumab). The rate of dropout for the | - | Y i i scores on trial outcomes at screen and baseline, but seemed
Spain Australia Taiwan mean == SD combined active semagecestat trials was 46%. In | | e dependent upon whether the outcome measure was based on
Sweden South Africa Takingany anti-AD 1677 (89.0)*2 902 (92.0) *%80 172 (72.6)@%® 389 (89.4)%0 274 (80.8)% 302 (74.0)@%® 342 (83.4)" each combined data set, the global “(egzmns differed | | 1:1|== infgrmant regort
2 | ) ’ ) ) ' ) in the rates of participant retention (X?; p<0.01 for | ® = SA .
UK medication, n (%) . . . . 3 [ — . . . .
’ each data set). In a time to discontinuation model JP * Sponsors should consider this heterogeneity when planning
For all outcomes, we tested the hypothesis that global regions do not Taking dual anti-AD 894 147 16 (6.8)*@¥6 3 (0.7)*#&Q¥6 21 (6.2)*#@YWe 58 (14.2)*&@0 117 differed from at least one other region in each of the | = [ b W multinational AD trials
differ from each other. Analysis of variance (ANOVA) and Levene’s tests therapy, n (%) (47.5)*#8@Q¥W (15 0)*&@qs (28.5)#&@Qwe fOll” data Segs- JPI ha(:) lower droptht thal\:‘AEE_for E:e acavecmuts At PR Ack ed 2 Ref
. . . . . . . _ . SOolanezuma placebo arms, an In e - - C nOW e ements e erences
(for continuous variables .W'th normal d'St”bUt'onzs)' Kruskal-Wallis tests Enrolled with spouse 1318 (70.4) *#& 719 (73.7) *#& 178 (75.7) *¥& 279 (64.6) *#& 172 (50.9) @20 163 (40.1)@2%8 174 (42.7) @ave solanezumab active treatment arms, than AS and EE | . = S
(non-normal continuous); and Chi-square tests (X*, categorical data) study partner, n (%) in the semagecestat placebo arms, and than SAin | _ -~ ° — 1“\\ The four clinical trials were sponsored by Eli Lilly & Co. Data were analyzed by the
were used to examine overall effects of geographic region. Pair-wise ' the active semagecestat arms (Log rank test; p<0.01, | ¢ - i " AD Cooperative Study (ADCS) through a Data Analysis and Publication Committee.
comparisons between regions were performed using Tukey’s HSD test En.l'O”ed with adult 374 (20.0) 192 (19.7) 36 (15.3) 116 (26.9) 136 (40.2) 203 (49.9) 162 (39.7) for all comparisons). EE had higher dropout than AU, | ¢ : Dr. Grill is supported by NIA AG016570 and by the Sidell-Kagan Foundation. The
(with the ANOVA), Wilcoxon Rank sum tests with Holm’s adjustment for Cohlld SR PEINE 7 NA,kalndtWEAnoihesierr?zgﬁFe;tatdpIacebtotsrmfN(lE_c?g d . Alzheimer’ s Disease Cooperative Study is supported by NIA UO1-AG10483. The
. . . . . ’ ; P<0.01). 8 3 ici i i i tni i
multiple comparisons (with the Kruskal-Wallis), and X2 using Holm’s (%) . ;‘;2 aecftivz sem)a ecestat Igar(:]s r‘ifg” raiz tesl': authors thank the participants and investigators in these clinical trials.
adjustment for mUItiple Comparisons (With the X2 test) A” Statistical EnrO”ed Wlth Otl’(]er) 179 (9.6) 64 (6.6) 21 (8.9) 37 (8'6) 30 (8.9) 41 (10.0) 72 (17'7) p<0 01) g g ’ S AT T T T T T T T T T T T T T T T T T o TTTTTTT TTT TTT TTT T T T (1) DOOdy RS, et al- 2013 NEJM 369(4):341'350.
. - . . Study partner’ n % . . 0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 048 14 20 26 32 38 44 50 56 62 68 T4 B8O 85 92 .
analyses were conducted using R, version 2.14.0 (www.r-project.org). - (2) Doody RS, et al. 2014 NEJM 370(4):311-321.
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