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Figure 1. Mirai trial design

Table 1. Participant baseline characteristics

mITT sample

ITT sample

Table 2. MADRS response rates? in the mITT sample

CT-152 (n = 177) Sham app (n = 177) Relative risk P value

can access mental healthcare, antidepressant [EFMT]); brief cognitive-behavioral therapy (CBT)- Screeninga Treatment period Extension period MADRS t
medication is a common first-line treatment. based lessons and activities; and personalized e __ CT-152 Sham a Total CT-152 Sham a Total response rates
However, less than half of patients achieve remission text messages. < 3 weeks 6 weeks 4 weeks Participant characteristics bp bP

(n=177)

(n =177)

(n = 354)

(n = 194)

(n = 192)

(N = 386)

2Race and ethnicity were self-reported.

Full or partial response 0.0485*

**P < 0.01; error bars are LS means % 1 standard error.
app, application; CGI-S, Clinical Global Impression—Severity scale; LS, least squares; mITT, modified intent-to-treat; PHQ-9, Patient Health Questionnaire-9.

CONCLUSIONS

The findings from this study support the

with first-line antidepressant medication.™® — EFMT is designed to enhance cognitive control CT-152b + antidepressant medication (n _ 194)
— Augmentation with another medication can over emotional information processing by - = - Full response 0.0884 .
improve response but can introduce additional targeting regions of the brain (ie, amygdala, ST Partial response 0.5342 effeCtlveneSS and Safety Of CT‘1 52 aS an
side effects.’ dorsolateral prefrontal cortex) implicated S Mean age in years (SD) 42.6 (11.9) 421 (12.2) 42.4 (121) 43.0 (12.1) 42.2 (12.1) 42.6 (12.1) omicst 0'3901 d t t t t t td t
— Used as an adjunctive treatment to antidepressant in MDD." 1:1 randomization Sex, n (%) - :;mssmn : a JUHC IVG rea men O an | epressan
medication, digital therapeutics (DTx) may address ¢ This pivotal randomized controlled trial evaluated n = 3860 ’ P00 | | | | | | | . | . . .
some unmet needs, including increasing access the effectiveness and safety of CT-152 for people ( ) Female 151 (85.3) 155 (87.6) 306 (86.4) 165 (85.1) 167 (87.0) 332 (86.0) i::jst?;rf?rgrif'ggfe”l;;ep::('ja:v'l':%p;gsscgf jig”ed as 2 30% but < 50% reduction from baseline; full response rate defined as 2 50% reduction from baseline; and remission defined as 2 50% med |Cat|0n mOnOthera py fOr ad U ItS Wlth M D D
via remote treatment and having a favorable side with MDD as an adjunct to antidepressant Primary inclusion Sham app° + antidepressant medication (n — 192) Male 26 (14.7) 22 (12.4) 48 (13.6) 29 (14.9) 25 (13.0) 54 (14.0) S
effect profile.>" medication monotherapy (NCT04770285). L _ o o _ . Th ere | S conver ent Vall dlt |n th ese
We developed a novel DTx (CT-152) to treat people  * Results from this study supported the recent criteria: chea, n (%|) § Figure 4. Change from baseline in PHQ-9 (A) and CGI-S (B) scores for participants in the mITT sample g y
with MDD. CT-152 is comprised of 3 components: clearance of CT-152 by the U.S. Food and Drug e Age 22—04 vears : merican Indian or .
evidence-based cognitive-emotional training Administration (FDA) as a prescription DTx. . PSrJimary |\/|D3|/:) ¢ 3 CT-152 or sham sessions® * Access to CBT-based Alaska Native 5 (2.8) 1 (0.6) 6 (1.7) 5 (2.6) 1 (0.5) 6 (1.6) reSUItS, aS SCa|eS SCOred by |ndependent
diagnosis (DSM_5) Weekly (1 8 sessions tOtal) lessons, but not EFMT Asian | | 5 (2.8) 4 (2.3) 9 (2.9) 5 (2.6) 4(2.1) 9 (2.3) A B raterS, healthcare prOVIderS (CGI_S), and
winout psycnotic encourage engagement CT-152 group only) [F\’l:::ll\]ii: Ts,?:ﬂ:n o 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) participants (PHQ-9) all indicated that
Participants and trial design Outcomes features _ _ _ o O o O . . .
e Between February 19, 2021, and October 26, 2022, < The primary outcome was MADRS total score « Usin antidepressant Efflcacy assessments ’ Supportlve text Mmessages White 129 (72.9) 147 (83.1) 276 (78.0) 141 (72.7) 160 (83.3) 301 (78.0) B E B E CT‘1 52 prOV|ded benefItS tO part|C|pantS
adults aged 22—-64 years with MDD and having change from baseline to week 6. d'g " h (MADRS, PHQ-Q, ° Durability of effect Other 7 (4.0) 2 (1.1) 9 (2.9) 7 (3.6) 2 (1.0) 9(2.3) 8 SJ, th g
an in_ade_quate response t(_) curr_ent antidepressant » Other outcomes included change in score from medaication wi CGI-S. GAD-7 assessments (MADRS . S S
medication were enrolled in a pivotal phase 3 baseline for the Clinical Global Impression—Severity inadequate response , ) ( , Eth_mmty » 1 (%). 2o ? o . . : .
multicenter, randomized, blinded, sham-controlled, ) - . « Safety assessments (AES) GAD-7) Hispanic or Latino 20 (11.3) 16 (9.0) 36 (10.2) 20 (10.3) 16 (8.3) 36 (9.3) C N —
> 1 _ _ _ scale (CGI-S), Patient Health Questionnaire-9 T = LR = ar |C|pan SiIN e grou p Wi
remote trial with a 6-week intervention period and (PHQ-9), and General Anxiety Disorder-7 scale ° HAM-D17 score = 18 - Safety assessments (AEs) Not Hispanic or Latino 156 (88.1) 159 (89.8) 315 (89.0) 173 (89.2) 174 (90.6) 347 (89.9) n © OO
4-week extension (Figure 1).. o (GAD-7), and week 6 MADRS response rates. Unknown 1 (0.6) 2 (1.1) 3 (0.8) 1 (0.5) 2 (1.0) 3 (0.8) - — - - m Oderate to severe anXIety at baseline_
- Inadequ_ate responseo to ant|d§pr§ssant megllcatlon » Safety outcomes were assessed as the frequency Screening ' iatri i g g’ 8 g’ . .
was defined as < 50% reduction in depression and severity of treatment-emergent adverse Baseline psychiatric evaluation scores, mean (SD) = = 3 Arou th at IS Cha”en in to treat
symptom severity, and an adequate trial was events (TEAEs) D 1 Week 6 Week 10 28.4 (6.0) 28.5 (6.0) 28.5 (6.0) 28.4 (6.0) 28.4 (6.0) 28.4 (6.0) & S S 1 9 g p g g
defined as = 6 weeks at a minimum therapeutic ' ay ee ee : : : : : : : : : : : : 0 = N LC-1.27 P=0.0098** : :
dose for higher], both evaluated per the Statistical analysis basalin n=177 | n=177 | n=354 | n=189  n=186  n=375 - © - © showed improvement in both MDD ana
Massachusetts General Hogpltal-_Antldepressant « The intent-to-treat (ITT) sample included all 154 (4.7 151 (4.7 150 (4.7 154 (4.7 152 (4.7 153 (4.7 -14- .
Treatment Response Questionnaire. sarticipants who were randomly assigned to 4 (4.7) 1@.7) 2 (4.7) 4 4.7) 2 (4.7) 3 4.7) B o anX|ety Sym ptoms
. . . . . s . aParticipants were required to complete an onboarding module (an N-back working memory task simulating basic features of CT-152) during the screening period for inclusion in Mirai; °The n= 175 N = 175 n= 350 N = 192 n= 189 N = 381 P - 00029
E“glble parthIpantS continued their current a group, the modified ITT (mITT) Sample included CT—152pdeIiverS' 1) C?)gnitive-emoti%nal training exerc?ses (EFMT; an N-back work?ng mem}cl>ry task where garticipants are presented with agsequence of %ges and for each face are asked 8 - -2 -
antidepressant medication and were randomly participants receiving = 1 treatment session with a whether the emotion depicted matches the emotion N faces back’); 2) brief CBT-based lessons paired with an out-of-app activity or guided audio psychotherap’y exercise to target common MDD i
assigned 1:1 to CT-152 or the sham app, both MADRS assessment at baseline and = 1 MADRS symptoms_; and 3) personalized_text messages_to rtdainforce the_ lessons and encourage engagement; _CThe sham app used SMT, an emotionally ne_uiral working memory tasl_< matche_d for time 9.6 (45) 9.6 (49) 9.6 (47) 9.5 (45) 9.7 (48) 9.6 (47) W k W k W k W k W k W k
delivered via smartphone apps. assessment after baseline, and the safety sample grli/clj_ra;tf:rtgi):e’io EFMT, along with text messaging; “Each session of CT-152 included an EFMT exercise and a brief CBT-based lesson with an activity; each sham app session only included an n=171 n=171 n = 342 n =185 n=184 n = 369 eze 949 eﬁe eze 949 eﬁe CT—1 52 haS a demOnStrated Safety prOﬁ Ie
Participants and sites were blinded to treatment included participants receiving 2 1 treatment session. éE, ?dveisg evenl’i/;I CBT, c_(l)_gnii(tivg:a\bghf\goral thlgragy;\ C('BI*;S’D Qlinigal ?Iiltfliﬂlrgpreljsior.it—Seée?ty Sé:aI(T; IZf)SI\I/:I)-S, Diagnos’ii;: f[\nd S'\’t/la:;tli_\c):gl I\I\Cllanijal of MeRtag DisoDrders, Eifthlsd:iion;s EFIMTI\,/IDD 4.3 (O 6) 4.3 (O 5) 4.3 (O 5) 4.3 (O 5) 43 (O 5) 4.3 (O 5) " |
aSSignment, and Montgomery_ASberg DepreSSion ° The primary efﬁcacy endpoint was teSted at mrglc())rlor;a rezgilsé iil;!roreyr as ;- ;i,enenzraa Ize ueg)i((l)en)rqair:?r. er-r; o -es17;ne?nr7(1)lr onasa INg oCale 10r vepression, -lem; , viontgomery-Asberg vepression Rating ocaie, , . . . . . . . . . . . . _ _
Rating Scale (MADRS) assessments were a significance level of 0.049 (2-sided), and jor dep disorder; PHQ-9, Patient Heallh Quest ¥ SHT, shap Y task n=177 n=176 n =353 n =194 n =191 n =385 -0-CT-152 —A-Sham app 0-CT-152 - Sham app In thIS StUdy’ Nno TEAES Were assessed as
conducted by centralized blinded independent raters. secondary and exploratory endpoints were tested _
at a nominal 0.05 level (2-sided) without adiusting Figure 2. Participant disposition flowchart (CONSORT) 22.8 (3.4) 22.3 (3.1) 226 (3.2) | 227(3.3) 22.4 (3.1) 22.5 (3.2) related to CT-1 52, there were no severe
for multiplicity. n=177 n=177 n = 354 n =187 n =186 n=3/3

TEAES, there were no discontinuations due

1 034 Screened CGI-S, Clinical Global Impression—Severity scale; GAD-7, General Anxiety Disorder-7 scale; HAM-D,,, Hamilton Rating Scale for Depression, 17-item; ITT, intent-to-treat; MADRS, Montgomery-

Asberg Depression Rating Scale; mITT, modified intent-to-treat; PHQ-9, Patient Health Questionnaire-9; SD, standard deviation.

to TEAES, and no deaths occurred.

Table 3. Summary of safety outcomes in the

- 648 did not meet
' safety sample

Inclusion criteria

Figure 5. Change from baseline MADRS scores for
participants in the mITT sample with a baseline
GAD-7 score 210

Patient characteristics Other outcomes

Figure 3. Depression symptom changes from baseline with use of CT-152 versus sham app for adults
with MDD in the mITT (A) and ITT (B) samples

386 randomly assigned A B

e The mean MADRS score change from baseline
to week 10 was —10.96 for the CT-152 group
compared with —9.93 for the sham app group

e Of 1034 adults screened, 386 were randomly
assigned to CT-152 (n = 194) or the sham app
(n = 192) (Figure 2).

CT-152
(n =187)

Total
(n = 373)

Sham app

e 2 This study is an example of how to conduct

Participants, n (%)?

- : - between-group difference —1.03), numericall i i i
o Partlc:lpar_lts_ In both study arms had similar 1£avoring C$-155 ) y 0 0 . a rObUSt trlal Of a DTX Wlth mu Itlple gOId
characteristics (Table 1). - | Treatment Period _
Efficacy outcomes - Between-group differences in MADRS score — . standard measures, and a rigorous sham
change numerically favored CT-152 over the 5 5 articipants wit 33 (176) | 52 (28.0) | 85 (22.8)
* |n the primary efficacy analysis (mITT sample) the sham app among participants completing 18/18 : : —£ — —£ AEs ' ' ' : :
6-week mean MADRS score change from baseline treatment sessions at week 10, suggesting a 19t4 ratndor?lé_?s%gzned 192 r:[andr?mly aSSIgned e Q e D g 0:9 app Contr()l that allowed fOr bllndlng Of
was —-9.03 in the CT-152 group and -7.25 in the durable treatment effect in the CT-152 group. reatmen : + O sham app + o < o = — Participants with = :
. : — — O = _
sham app group. The between-group diference i, iy parcipants with a baseline GAD-7 score 10 antidepressant medication antidepressant medication » O 0D 4 ”'® . TEAEs" 28 (150) | 49(26.3) 1 77 (20.6) participants, sites, and raters.
-wee score change from baseline was “at loast ‘ otv”). the bet ) _
~178 (P = 0.0568), numerically favoring CT-152 (‘at least moderate anxiety"), the between-group (ITT) (ITT) N © N m e Participants with
_ differences in MADRS (Figure 5) and GAD-7 score Y o Y o X o 6- M S 0 (0.0) 0 (0.0) 0 (0.0)
(Figure 3A). change at week 6 favored CT-152 over the sham app ‘) = o = 6 2 = serious TEAEs Ref
— In a supportive analysis (ITT sample), the roup (P = 0.0099 and P = 0.0019, respectively). ' ' ' ' -0 ererences
betweeap-group diffe)ﬁenc(e in 6-wepek)MADRS group ( P Y) 29 dlSCOntan.ed 28 dlSCOntan.ed g 2 g e E 2 Participants with 1. Mongelli F et al. Focus (Am Psychiatr Publ). 2020;18:16-24. 7. Stassen HH et al. Eur Arch Psychiatry Clin. 2022;272:
. Safety 3 noncompllance 3 nOnCOmpllance o Y Y= _8 . TEAE 28 (150) 49 (263) 144 (206) 2. Substance Abuse and Mental Health Services Administration. 603—619.
score change from baseline was -2.12 N | . ) c o c o Co nonserious S HHS Publication No. PEP23-07-01-006, NSDUH Series 8. Dang A et al. J Family Med Prim Care. 2020;9:2207-2213.
(P = 0.0211), favoring CT-152 (Figure 3B).  Overall, 20.6% of participants experienced 0 lack of efficacy 1 lack of efficacy 8 o)) g > _g_ 8 3) Extonsion Period ; E-ss. Sl\cizst. e P ?b gr_i_sailuni Is EtA al.tFrIoZiw D”guls\y/l Satfﬁeg:li 22%222128932%2
- - 0 . Kern et al. sychiatry. :20:4. . Friis-Healy EA et al. ent Health. :8:e .
e When compared with the sham app group at gfiﬁeizgg;g%_g:fé;ejg:ﬁgttﬁeegi?eig%:Opgr{z)d 1 1 IOSt tO fO”OW-Up 8 IOSt tO fO”OW-Up E % E % E %-1 O — B 4. Rush AJ et al. Am J Psychiatry. 2006;163:1905-1917. 11. Porras-Segovia A et al. Curr Psychiatry Rep. 2020;22:11.
: ; ’ 't 1~ +1 N 1 P . 5. Belanger HG et al. J Clin Psychopharmacol. 2023;43:46-54. 12. Hoch MM et al. Chronic Stress (Thousand Oaks).
week 6, the CT-152 group: with a numerically lower incidence in the CT-152 6 pr0t0(_30| deviation 6 pl’OtOC}Ol deviation % -5 0 'S | NG P = 0.0099** Participants with 26 (13.9) | 38 (20.4) = 64 (17.2) 6. Gartlehner G et al. Ann Intern Med. 2011;155: 772-785. 2019;3:2470547019877880.
— had a higher percentage of participants who group (Table 3). 0 technical problem 1 technical problem - _10- - -1 _1N_ P=00211* =] 19— AEs Funding source
experienced a partial or full MADRS response . . 9 withdrew 8 withdrew P=0.0568 = V. ) _ | - | |
(partial and full response defined as > 30% {\(l)OC-l:rliggs were assessed as being related 0 ofh 1 oth Participants with " (8 6) 03 (12 4) 39 (10 5) :rgg_zgjvdeiiovger;semnfjgSgrg[tosruka Pharmaceutical Development & Commercialization, Inc. Click Therapeutics, Inc. was
but < 50% reduction from baseline and = 50% ' . | other other 14 - TEAESP® ' ' ' |
redug/tion from baseline, respect)iv(ely; 37.5)% Vs - :Qir:rillvg; :tz sve;]r(t)lcaliir;tﬁtmg j,z\lfjeer?OTEé\SEs, -12 - -12 - ) Acknowledgments
48.3%, respectively; P = 0.0485) (Table 2 ’ Participants with The authors thank Dr A. John Rush for his contributions to interpreting the results of this study and Dr John Docherty for his
: di t b i and no deaths. Week Week Week Week Week r- p TE AE 1 (05) O (OO) 1 (03)C contributions to critical aspects of the study design. Medical writing support for this poster was provided by Caroline Leitschuh, PhD, of
— experiencead improvements versus baseline _ o 187 treated, analyzed fOr Safety (SS) 186 treated, analyzed for Safety (SS) Week 2 Week 4 Week 6 Week 2 Week 4 Week 6 2 4 6 8 10 Serious S Oxford PharmaGenesis Inc., Wilmington, DE, USA, and funded by Otsuka Pharmaceutical Development & Commercialization, Inc.,
for the PHQ-9 (5.10 vs 6.68, respectively; P = » TEAEs experienced by = 2% of participants - : Princeton, NJ, USA.
( , respectively, - - - 177 analyzed for efficacy (mITT) 177 analyzed for efficacy (mITT) . : oeton, N, 1S
0.0029) and CGI-S (0.80 vs 1.06, respectively; during the treatment period were upper respiratory ©-CT-152 (n=177 ©-CT-152 (n =194 Participants with At Otsuka, we hold a deep respect for the value of every mind. We will not rest until mental illnesses and brain diseases are approached
: - " -®-CT-152 -4 Sham a 15(8.0) | 23 (124) @ 38 (10.2) - e - - - of -
P =0.0098) (Figure 4A, Figure 4B) tract infection, nasopharynagitis, 165 COmpleted 164 Completed Sh ( 1 77) 3N ( 1 92) PP nonserious TEAEs : : . with thngamf prlorltt.y a?d urgtgnciy as c(j)ur physical health ind recognized as chronic diseases that warrant early, equitable, and
and headache + am app n —_— + am app n —_— accessipie interventuon 1or patients and caregivers everywnere.

— had a numerically higher GAD-7 score
change from baseline (-2.64 vs —-3.41,
respectively; P = 0.0705).
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aPercentages are based on the number of treated participants; °P™No TEAEs were assessed
as being related to CT-152; cOnly 1 serious TEAE was reported: a transient ischemic attack
of moderate severity, which resolved and was deemed unrelated to CT-152.

— All reported headaches were nonserious and
occurred at a higher incidence in the CT-152
group (2.1%) than in the sham-app group (1.6%).

*P < 0.05; error bars are LS means = 1 standard error.

app, application; ITT, intent-to-treat; LS, least squares; MADRS, Montgomery-Asberg Depression Rating Scale; MDD, major depressive disorder; mITT, modified intent-to-treat. **P < 0.01; error bars are least-squares mean * 1 standard error.

app, application; LS, least squares; MADRS, Montgomery-Asberg Depression Rating Scale. AE, adverse event; TEAE, treatment-emergent adverse event.

app, application; ITT, intent-to-treat; MADRS, Montgomery-Asberg Depression Rating Scale; MDD, major depressive disorder; mITT, modified intent-to-treat; SS, safety sample.
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