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STAR*D Cumulative Remission Rates

3
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50%

33%

Cumulative Remission Rate (%)
8 8 8 8 8

Level 1 Level 2
Gaynes B, et al. Clev Clin J Med. 2008:75(1):57-65.
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Repeated oral ketamine for out-patient treatment
of resistant depression: randomised, double-bling,
placebo-controlled, proof-of-concept study

Yoav Domany*, Maya Bleich-Cohen*, Ricardo Tarrasch, Roi Meidan, Olga Litvak-Lazar, Nadav Stoppleman,
Shaul Schreiber, Miki Bloch, Talma Hendler and Haggai Sharon

Rarkernind The reduction in MADRS score on dav 21 was 12.75 in the



Methods

e Randomized double-blind, placebo-controlled, trial.

* Forty one participants were randomised for either 1 mg/kg oral ketamine or
placebo thrice weekly for 21 days.

 Evaluation was performed at baseline, 40 and 240 min post administration and on
days 3, 7, 14 and 21.

e The main outcome measure was change in MADRS.
« Secondary outcomes were safety measures, remission and response



Results

The reduction in

2 MADRS score on day
Hilk ' | 21 was 12.75 in the
ketamine group

J versus 2.49 points
with placebo (P <
0.001)

Baseline 40 min 230 min 3 days 7 days 14 Oays 21 days

lime

* |In the ketamine group, a decrease in depressive
symptoms was evident at all time points, whereas
in the control group a decrease was evident only 40
min post administration.



Safety Results

e ketamine was well tolerated
and the most common side-
effects in patients were mild
dizziness and euphoria, both
resolving within the space of
an hour, and were much
milder in later
administrations.

Euphoria
Dissociative symptoms

Dizziness
Drowsiness
Nausea
Vomiting
Blurred vision
Headache

O =20 -=21MN& = &




Secondary outcomes:
response and remission at
day 21 — end of trial

 Six participants in the
ketamine group (27.3%)
achieved remission
compared with none of the
controls (P < 0.05)

e The number needed to treat
for remission was 3.7.

Percent

35%

3090

25%0

2090

15%

10%o

5%

0%

m Ketammine  ® Placebo

0%

Remssion rates

Response rates




Beta Values

Imaging Results
Emotional conflict task
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3 way interaction: F(2, 30)=5.6332, p=.00837
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Global connectivity increase in
DLPFC correlates with MADRAS
reduction 40 minutes after
ketamine treatment. But not in the
placebo group.
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Conclusion

* Our results showed amelioration of depressive symptoms including
remission in TRD.

* Oral ketamine is effective safe and feasible route of administration.

* Our results are comparable with others who studied different routes
of administration
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Spravato -~
(esketamine) @ S\iQ

nasal spray

SPRAVATO™ is

Now Approved

SPRAVATO™ is a
medicine, used along with an

prescription

antidepressant taken by mouth, for
treatment-resistant depression (TRD)
in adults.

Sk,

prescripw.

used along w.
antidepressant ta,
mouth, for treatmem
resistant depression (Tk
in adults.

SPRAVATO™ is not for use
as a medicine to prevent
or relieve pain
(anesthetic). It is not
known if SPRAVATO™ is
safe or effective as an
anesthetic medicine.

It is not known if
SPRAVATO™ is sa*
effective i~

Esketamine
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Dosing and treatment regimen of nasal esketamine:

TRD

Treatment regimen (<65 years)

Treatment regimen (265 years)

Starting Day 1 dose: 56 mg

Subsequent doses: 56 mg or 84 mg

= Starting Day 1 dose: 28 mg

= Subsequent doses: 28 mg, 56 mg or 84 mg. All dose
changes should be in 28 mg increments

Induction phase

Twice weekly

Maintenance phase

Once weekly

Once weekly or
every other week
(while prescribed)

JINININY

TRD, treatment-resistant depression.

Spravato SPC, as approved by the Israeli Ministry of Health

NAN

Weeks

- v




[ TRANSFORM-2 ]

Greater improvement observed with response and remission
rates with esketamine + AD vs. AD + placebo

Response rate Remission rate
100 - 100 -
80 69.3% 80 |
S S
g 607 £ 60 - 52.5%
2 kS
s 407 2 40 1
g 5
20 - =20 -
0 - 0 -
Day 28 Day 28
Response = > 50% improvement on MADRS from baseline Remission = MADRS total score <12
ESK + AD (n=101) ] Placebo + AD (n=100Jf}
NNT (95% Cl) = 6 (1.3; 10.2) f d5 (18 7.5) The results presented in the SmPC
=6 (1.3; 10.2) for response an .8; 7. . .
: 'for remissionp ’ differ to those presented in the TRANSFORM-2 0

manuscript

Figures adapted from Popova V, et al. 2019.

AD, antidepressant; CGI-S, Clinical Global Impression of Severity; Cl, confidence interval; ESK, esketamine; MADRS, Montgomery—Asberg Depression Rating Scale; NNT, number needed to treat; Spravato SPC, as
approved by the Israeli Ministry of Health: https://data.health.gov.il/drugs/index.html#!/medDetails/164%2065%2036113%2000



https://data.health.gov.il/drugs/index.html#!/medDetails/164%2065%2036113%2000

[ TRANSFORM-2 ]

The change in MADRS total score with esketamine was
superior to oral antidepressant and nasal placebo at Day 28

Least square mean change (£ SE) in MADRS total score over time in the
double-bind phase I YT Y
MADRS total score at baseline
0 -®- Placebo + AD 114 109
_ - ESK + AD n
ﬁ . Mean (SD) 37.0(5.7) 37.3(5.7)
\gJ; o Change from baseline to Day 28 in MADRS
c 9 total score
c 2
°g -107 n 101 100
o S
% Mean (SD) -21.4(12.3) -17.0(13.9)
o O
= <L ‘15 = o k¥
g S MMRM analysis
2 £ Difference of LS means (SE)*T -4.0 (1.7)
[%)
< 207 95% Cl on difference -7.3,-0.6
-4.0
(-7.3;-0.6)* 2-sided p-value 0.020
-25 T T T T T T
Baseline Day 2 Day 8 Day 15 Day 22 Day 28
(24 hrs) .
No. of patients Time (Days)
ESK+AD 114 109 109 107 103 101
Placebo+AD 109 102 105 102 104 100

Figure and table adapted from Popova V, et al. 2019. "Difference of LS means (95% Cl). “*"Mixed model for repeated measures (MMRM) analysis with change from baseline as the response variable and the fixed effect model
terms for treatment (ESK + AD, placebo + AD), day, country, class of oral AD, and treatment-by-day, and baseline value as a covariate. TESK + AD minus placebo + AD. ;AD, antidepressant; Cl, confidence interval; ESK,
esketamine; LS, least squares; MADRS, Montgomery—Asberg Depression Rating Scale; SD, standard deviation; SE, standard error; Spravato SPC, as approved by the Israeli Ministry of Health
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Vagal Nerve Stimulation
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Cumulative Percent Response
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Primary Endpoint - First Time Response Rate

based on MADRS Secondary Endpoint - First Time Remission Rate
¢ based on MADRS (£9)
0
W
VNS + TAU ; 50 T |
: Cumulative Response Rate at 5 years:
Cumulative Response Rate at 5 years: ¢4
<
o + 43.3% for VNS Therapy
' * 67.6% for VNS Therapy g -
bz . B + 25.7% for TAU
(P<0.001] * 40.9% for TAU 5
;: 104
/ E Note:
a Roughty 2x improvement in remission rate at 3-years
versus TAU regardless of instrument used”,
3mo €m0 m0 12 3 ¥ ¥ 3B £ £ M ®
Imo §mo Sms 12 18 ll-.‘-;’.‘?.% 4% ‘fg_{_’:' W W e m wo m

Follow-up Visit Month Follow-up Visit Month
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FIGURE 2. Kaplan-Meier Plot of Time to First Response Among
Patients With Treatment-Resistant Depression Receiving
Treatment as Usual With or Without Adjunctive Vagus Nerve
Stimulation (VNS)?

10
VNS arm

Treatment-as-usual arm

0.5

Probability of No Response

0.0, = _
0 6 12 18 24 30 36 42 48 54 60

Time to Response (months)

dResponse was defined as an improvement of =50% from baseline in
Montgomery-Asberg Depression Rating Scale score.

FIGURE 3. Kaplan-Meier Plot of Time to First Recurrence After
Remission Among Patients With Treatment-Resistant Depression
Receiving Treatment as Usual With or Without Adjunctive Vagus
Nerve Stimulation (VNS)?

1.0-
5 VNS arm
a Treatment-as-usual arm
£
7]
(4
£
o
=
=
©
g 0.5
7]
(4
N
(o)
> e —)
&=
=
©
Q
2
a
0.0

0O 6 12 18 24 30 36 42 48 54 60
Time After Remission (Months)

@ Remission was defined as a decrease to ascore =9 on the Montgomery -

Asberg Depression Rating Scale at any postbaseline visit, and recurrence

was defined as an increase toascore =20 for the first time after achieving
remission.
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Objective: To compare quality-of-life (QOL) change associated with treatment as usual (TAU,
any antidepressant treatment N=271) versus adjunctive VNS treatment (VNS + TAU, N=328)

in a population of patients with treatment-resistant depression (TRD) for 5 years.

On average, VNS + TAU demonstrated a
significant, comparative QOL advantage over
TAU that began at 3 months and was sustained
through 5 years. Patients receiving VNS + TAU,
but not TAU alone, demonstrated a clinically
meaningful QOL improvement (34% MADRS
decrease) well below the classically defined
antidepressant  response  (50%  MADRS
decrease).

[0 wWs+TAU O TAU |

Change In Q-LES-Q-5F Percentage of Passible Mamum Score
§

|
6‘ & N O N Ba >
VYR VY T 7 A

c o
"

T T T 7 T T
0 6 12 18 M £ 4 £ a

Months After Baseline Visk

T T
«© o6

Abbreviations: Q-LES-Q-SF, Quality of Life Enjovment and Satisfaction Questionnaire Short Form; TAU,

treatment as usual; VNS, vagus nerve shmulation

)

Health Care B.D.
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The VNS arm showed a greater reduction in the suicidality profile compared with the TAU arm

All-cause mortality was markedly lower in the VNS arm than in the TAU arm 3.53 per 1,000
person-years and 8.63 per 1,000 person years.

TABLE 2. Analysis of Suicidality and Mortality Among Patients

With Treatment-Resistant Depression Receiving Treatment as The difference was StatiStica”y Signiﬁca nt for
Usual With or Without Adjunctive Vagus Nerve Stimulation (VNS) QIDS-SRitem 12 (OddS ratio=2.11
afety Population 95%Cl=1.28, 3.48; p=0.035) and th
VNS Group  Treatment-as-Usual _ 0 e =T =Y. ] _an _ €
Measure (N=494) Group (N=301) investigator-completed suicidality assessment
Number of deaths during 7 8 (odds ratio=2.04, 95% Cl=1.08, 3.86;
study participation _ .
Exposure (patient-years) 1,985.08 926.49 p—0.029), but not for MADRS item 10 (OddS
All-cause mortality per 3.53 8.63 ratio=1.67, 95% CI=0.98, 2.83; p=0.058).
1,000 person-years
Number of suicides during 2 2
study participation
Suicides per 1,000 person- 101 2.20

years



http://www.sigma-hc.co.il/site/index.asp?depart_id=309343

Q0IR IT [IND'T

D-23 : MADRS — Response by Bipolar vs. Unipolar

w 70 VNS BiPolar
) VNS UniPolar
T 60
c
2
Q. 50
o
40
"E TAU BiPolar
o 30
(O}
g 20
o
()
> 10
wid
L 0
3
e
3
(@)

3 6 9 12 18 24 30 36 42 48 54 60

Follow-up Visit Month

Aaronson et al. American Journal of Psychiatry 2017
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