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1. @FU®IC

L ¥ —/MERIFESNSE (DLB; dementia with Lewy
bodies) (TEITHEDRRABERRIT 2 LR E L
FRAIRRREO L E), A0 R LU MHT AL, L A WiE
IRATBY S e O/ — % ) = X 4 % hRE I &
T A AR AR B TdH 5 (McKeith et al.,
2017). DLB B O E B AR 278 O H WL
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#E (ADL; activities of daily living) % 87 9 B %
) A HAFTHLEMESNTEHY) (Hamilton et
al., 2014), DLB ®D/S— % vV = A L% YE T H
CIEHEELEZZONS. DLBO/S—F 2y =X A
2R 2 3PREHIL L R PSSR SN TW D705,
FOWHBERICEXX—F > V9% (PD; Parkinson’s
disease) & HEIL T, F2HFT240E - &=
HEEOREAIERDEALY) A 7 O FEEDSTRR ST
By, AAMEEREE 78 CHAENR BPSD;
behavioral and psychological symptoms of dementia),
H AR R R B AR R & 7 &SR IEIR & S8 B
$ % DLB & 26§ 2 HEYERITEEICAT) T &
ARDH BTV 5 (McKeith et al., 2017)

V= 3 FId 2009 4F 12 PD fEE 0 8 B 5E 125t
THEHREL L T25mg (1 H1EIRM) 25, 72
2014 FF\2y =T 7 7T BiEHEE L LT
50 mg (1 H 1 ERA) AARFBIZB WV THFKGE S
72 (Murata et al., 2015 ; Murata et al., 2016). LLFE,
IN=F VX L%M) DLBEZZRE L7
ONDTr—ALKR— bR — A — ARG S
M, V= 3 FAERARERE R R AR B
3T 2 & CEBRREEZUET 52 LAVREN
T %72 (Odawara et al., 2010 ; Sato et al., 2010 ; Taguchi
etal, 2014).

DLB 28 L € —/MEJ§ & LCPD & [d] DA AN
JEI7ACEENLT L, FLROERKRO T —
AENS, V= I F2DLB O/X—F V=X
LR LTCOEMEE R EER, N—F =X
L%fE) DLBBEZMNRE L72iRER (BTMED
BEAHRER) FEML 2. B OEEARERT
ETEERT, 12 MoK (77 2R v
= 3 F25 R UN50 mg/H OREEME) &akE L,
VI NPT IR LTAERIIS—F Y =
ALzWHFEL, POEHVEAEEEZRTI L (Murata
et al., 2018 ; Murata et al., 2020), F 745 =AHzEk1C
BWTIEETHEHERI TRICIFERY 40 Bl (V
=3I F25 £7213 50 mg/ HOWAMHE) 23EL,
—HEEWRY 2 72 52 B O B HHRG-EE ORI
BWTHEMEOMEE L HWAEMEE RS Z L2
5212 L 72 (Odawara et al., 2022). DL o #5358,
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7R & 12 8M &G L 7B oEB) e E
(UPDRS [unified Parkinson’s disease rating scale]
N— DM EFAITT) 10T 2 H %M %5 L,
VI FOT T RIS A EBEEREET S 2
EREELRHENE L CE AR E E L 7
BIRIBRIE LC, V=% 3 Fx 12885 L
72 BPSD & FRAIMEBEIC A 3 2 B R N2
DFHli 2 ATV, SHICEM (ZEER & T
52 M) G REOGNME R LM% 5 L 72,
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Observation period?®

Double-blind period® Open-label extension period®

(Single-blind)

I-| Placebo H—{ Zonisamide 25 or 50 mg/day |

1
Placebo |--| Zonisamide 25 mg/day H—I Zonisamide 25 or 50 mg/day
1

Randomization

/.-l Zonisamide 50 mg/day H—[ Zonisamide 25 or 50 mg/day |

Baseline Itreatment with levodopa/DCI (dosége unchanged)® |

-6 -4 (Screening)

Figure 1.

1 1
0 (Baseline) 12 52
Treatment period (weeks)

Study design of the phase Ill trial.

a Fixed dose of placebo, or zonisamide 25 or 50 mg/day, b For at least 2
weeks from the start of the extension period, the dose was fixed at zonisamide
25 mg/day, and then the flexible dose was employed at 25 or 50 mg/day of
zonisamide for the remaining period in all groups, ¢ Dose reduction of
levodopa/DCI was permitted if necessary, but dose re-escalation was prohib-

ited.

Abbreviations : DCI, decarboxylase inhibitor.
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UPDRS /8— P I GEFAITDXR=AT A Y HHD
ZAbEE HCCEHI L7z, £ 72, SEMRPIESERIC
Xt % A RPEIL A FHERE U 815 S UPDRS 78— b
I P IHEO) b, BEES 2 FMIHE O A 2
TON—=ATA 6 O%E LR (R : Nos. 20 &
N2l DEFFA T [AaTHPH: 0~28], Ajsa -
No.22 D&FFAT T [Aa 7HIF : 0~20], EE)#%
12 : Nos.23~26 LU 31 OAFHAT 7 [A 3 THiH :
0~36] ; BATHEE - LPRFFESE, Nos. 29 L U830
OFFAa T [AaTHM: 0~8]) % v TaFif

L7.

BPSD (2 &9 % 522813 NPI-10 (neuropsychiatric
inventory-10) 12XV, F7-iBAIBEREICR T 522
[ EMMSE 12X 1), ZhZNaEEt R a7 o &k
B (CEEWMBIIAT 12, 16, 28, 40 &% OF 52 312 FF#)
BT ER=RAF A »h b0 bex Fv R L
7z.
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RGO R EGE SN o - FES
%), Bk, GERBAE, N A YR
REOEHZ VTRl L 7-.

2.4 IRETEEAR

WERE OB RERD D B, 77 T) 7 VERILE
B OVH G %2, EH A BT P E + R E
(SD; standard deviation) % & L7z F 7z, fEHT
X % 52 HHG-50 T B & BRI B B
L, M EIT->72. A7 T HINVEBIZAA 2
FetE, WAL 2 A E R T 7.

UPDRS 78— I III, i 8 5l s ) fiE 1K, NPI-10 K&
O"MMSE DK AT, E72FNFNDATT DN—
AT A v (ZEEWRIGE) 502 bE DB
fate (CFHE £ SD) #EML, BENRATT
MmO LM 2 L L b, £ATT
2B\ T 52 AR RIMMED B % #e s 12x0f LTl
LOCF (last observation carried forward) %% Fu 72
T = Y E AT o 1o b TR GRS (52
[LOCF]) & L CEHii % 4T o 72, &aFfikE S oo 2 2
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9.4 (SAS Institute Inc., Cary, NC) % \vTA1- 7.
AT BN B W T 5% OF FKEZERH L
7z,

3. #& &

3.1 B REH

EEMRBRICIML-HBRE DS B, REBREIH %
WLTY=H 3 F25mgHDOAEIML - WEE
1 48 JEBI T - 72 (Figure 2). Si% 48 FEBID S &,
24 FEBI DS 52 A OG- % £ T TE, FRD 24 fEH]
PEERR (5 HER), FEHE (75E6) For
B CRE A Pk L7z,

FEHT RS G AL 48 JiE 9] O P ¥ 41X 78.9 + 5.8 ik
(F¥fE = SD), BHEOE AL 54.2%, DLB &2l
ENTHLDOPHERIL L6 + 204, /—F Y
= AL R ORI R E O P Rem I L e h e
3.1+ 274ENKV39+294ETH -7 (Tablel). L
AR FSO¥3 & 1349 240 mg/H, LEDD 4 270

mg/H TdH - 7.
52 A OG- %255 T L7z 24 5Ef) & Bz ik L

72 24 FEBI & ORNICIE, WTNOHHIZBWTHE
BEhEEIAONR -7 (Table 1), F 72, il
1k L7z 24 SEBI O H IEFEIICAR D IZ A SN h o 72
(Table 2).

32 EBEREEEICHT IR
EFNEREDFAIT A - — )L Td 5 UPDRS /$— h III
GEFA T 713 52 H OB % 8 L CRIFFATIZ IR
YL, R=ZAF4 b0 tREIEZEERIET
B 12 TiE —29+69 (P =0.009), kBT
B 528 Tld —72+90 (P<0.001) THo 7z
(Figure 3A J2 U Table 2).

FEMER T, HREk, FHiREI, EBRRIEOL A T
\22W T UPDRS 78— b I &5F A 2 7 & [FHRIC 52
HECTETFTE#MEEL, 2 HFOR=XF 1 »h b
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| Screened (373) |

| Randomized (351) |

Placebo

Double-blind period (12 weeks)?

Zonisamide
| 25 mg/day

|
Zonisamide

50 mg/day

Assigned (120)
Treated (120)
Completed (109)

Assigned
Treated
Completed (112)

(117)
(117)

Assigned (114)¢
Treated (113)
Completed (98)

Open-label extension period (40 weeks)P

Treated  (106)
Completed (82)

Treated
Completed (81)

(106) Treated  (95)

Completed (67)

Analysis population in the current study (N = 48)

Completed

(24) Discontinued (24)
- Adverse event  (15)
- Protocol violation (1)
- Patient withdrawal (7)
- Other (1)

Figure 2.

Subject disposition in the phase Il trial and extraction of the subjects who

received only 25 mg/day of zonisamide over 52 weeks (analysis population in

the current study).

aFixed dose of placebo, or zonisamide 25 or 50 mg/day, °For at least 2 weeks
from the start of the extension period, the dose was fixed at zonisamide 25
mg/day, and then the flexible dose was employed at 25 or 50 mg/day of
zonisamide for the remaining period in all groups, °One subject was assigned
to the zonisamide 50 mg/day group in the double-blind period, but was mis-

takenly treated with placebo.

OZELEIEZNZN -1.6 + 1.9 (P =0.001), —2.0
+2.9(P=0.003) % —3.2 £ 3.9(P < 0.001) TH >
7 (Figure 3A X UF Table 2). — 7/, HBATREE - %
BLRFFEEIZOWCL, HGHMEELTCRAITO
ZALIZA S Lo 72,

¥ 72, UPDRS 7¥— b Il &5FA 2 7 K OMREL, #)
s, EBRRE, RTEE - BEREEEOK X O
T DR HEEAME TdH B 52 (LOCF) DN — 2
T4 b0 EIE, FNEN -39=+85 (P =
0.002), —1.1+19 (P =10.001), -1.0+25 (P =
0.012), —16 =44 (P=0.015) KU -01=+12 (P
=0.622) T& -7 (Figure 3A K 1" Table 2).

3.3 BPSD RUGBHIHEEEIC T 2 5E

BPSD O &l 2 77 — )V Td % NPI-10 & USZB A%

BEDFE A 7 — )V Td 5 MMSE (22W T, ERH
MzZHE L TENTNDEEIAITDON=ZAF A »p
5DOHELREALITRED S h o 72 (Figure 3B &
¥3C). NPI-10 2 U° MMSE O i f&SEA S 5 T d 5
523 (LOCF) OXN—=25 1 b 0EbEL, #
NZ10.8+9.0 (P=0569) KU —-0.7+29 (P=
0.099) T& -7 (Figure 3B K% U*3C).

3.4 REMOFH
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BRI U2 E L B WEFESR), BIEH (3
Bt 5L O R EBE SN oo FER
%), FAERER (BBEO 5% LRI L7
AERR) RUOMER - BHROHEFER T Table
RNz
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Table 1. Baseline characteristics in the subjects who received only 25 mg/day of zonisamide over 52 weeks.

Long-term (52 weeks) administration

Analysis population

NI et Dl e
Male, n (%) 26 (54.2) 12 (50.0) 14 (58.3) 0.562
Age ; years old, mean + SD 789 =58 78.1 £ 6.1 79.6 £ 55 0.388
Range, min-max 65-88 65-87 70-88
65 years old, n (%) 48 (100) 24 (100) 24 (100) 1.000
75 years old, # (%) 36 (75.0) 16 (66.7) 20 (83.3) 0.182
Duration ; years, mean = SD
DLB 1.6 = 2.0 1.5+ 2.0 1.7x2.1 0.668
Parkinsonism 3.1x27 3.0=*26 3.2=+28 0.831
Cognitive impairment 3.9+29 3.7+26 4.2 +3.2 0.587
Core clinical features, 7 (%)
Fluctuating cognition 32 (66.7) 17 (70.8) 15 (62.5) 0.540
Visual hallucination 29 (60.4) 12 (50.0) 17 (70.8) 0.140
Parkinsonism 48 (100) 24 (100) 24 (100) 1.000
Suggestive features, 7 (%)
REM sleep behavior disorder 27 (56.3) 11 (45.8) 16 (66.7) 0.146
Severe neuroleptic sensitivity 6 (12.5) 5 (20.8) 1(4.2) 0.081
Concomitant drugs, mean = SD or z (%)
Levodopa ; mg/day 239 *= 140 219 + 128 258 *+ 151 0.331
LEDD ; mg/day 267 = 158 246 = 153 288 * 164 0.364
MAO-B inhibitors 2 (4.2) 0 (0.0) 2 (8.3) 0.149
Amantadine 5 (10.4) 2 (8.3) 3 (12,5) 0.637
Dopamine agonists 6 (12.5) 3 (12.5) 3 (12.5) 1.000
Ay, receptor antagonist 0 (0.0) 0 (0.0) 0 (0.0) 1.000
Droxidopa 0 (0.0) 0 (0.0) 0 (0.0) 1.000
Anti-cholinergic drugs 1(2.1) 1(4.2) 0 (0.0) 0.312
COMT inhibitors 0 (0.0) 0 (0.0) 0 (0.0) 1.000
Anti-dementia drugs 37 (77.1) 18 (75.0) 19 (79.2) 0.731
Yokukansan 6 (12.5) 4 (16.7) 2 (8.3) 0.383
Total scores of efficacy endpoints at baseline, mean + SD
UPDRS part III 314 =134 31.2 =129 31.6 = 14.1 0.915
NPI-10 7.9 = 10.5 52 *55 10.6 = 13.5 0.074
MMSE 21.7 =58 225+ 6.5 20.9 = 4.9 0.346

“Statistical analysis was performed by a chi square test or a two-sample ¢-test between groups (completed vs.

discontinued ; P < 0.05: statistically significant).

Abbreviations : COMT ; catecholamine-O-methyltransferase, DLB ; dementia with Lewy bodies, LEDD ; levodopa
equivalent daily dose, MAO ; monoamine oxidase, MMSE ; mini-mental state examination, NPI ; neuropsychiatric

inventory, REM ; rapid eye movement, SD ; standard deviation, UPDRS ; unified Parkinson’s disease rating scale.

FEMT AT R 48 SEBI P 42 FEBI (87.5%) |ZHE
HENFIL, 209 LEIERIE 13EH (27.1%)
Thotz. RBEPILICE - -G EFHGIL 13 IEH
(27.1%) \Z3HL, TDH b 5ER (HRER - 4
R 4EB], BIZBRE - LERD) (10.4%) 2EIFE

&I S 7z

FRAEEFRROH L, BIEEE, @R, EE, &
FRFR, Bk O FBEEA10% B2 TWwiz 7z,
fEHR, AEHAD, FE, SEICOWTIIEIER & L
TIRE SN2, WINORHEE D 10% £ T
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Table 2. Time course of score change from baseline in UPDRS part lIl (total and each motor symptom)
in the subjects who received only 25 mg/day of zonisamide over 52 weeks.

Treatment period s
(week) UPDRS part III Tremor Rigidity

Score, mean *+ SD ()

0 (Baseline) 31.4 + 13.4 (48) 3.2 £ 2.9 (40) 7.1 + 4.0 (45)
Change from baseline, mean + SD () P-value
4 -15+75 (48) 0187 —-01=17 (40) 0647 —-03=22 (45) 0.314
8 -2.0+6.7 (45) 0058 —02+18 (38) 0480 —-05=+26 (42) 0.179
12 —-29+69 (42 0009 —-07+16 (36) 0009 -05=25 (39 0.189
16 -34+73 (36) 0.007 —06=+16 (30) 0035 -1.0x22 (34) 0.012
20 —-47+58 (34) <0001 -07x17 (29 0042 -12=x26 (33) 0.010
24 -53+69 (32) <0001 -10x22 (26) 0030 -16=x22 (300 <0.001
28 —-44+71 (32 0.001 -06=20 (26) 0122 -13x22 (30 0.003
32 -52+82 (31 0.001 -06=x22 (25 0223 -17x25 (290 <0.001
36 -55+75 (290 <0001 —06=+29 (23) 0328 -15x27 (27) 0.009
40 -63+76 (290 <0001 -11+19 (23) 0010 -17x27 (27) 0.003
44 -6.7x91 (27) <0.001 -13=%=22 (22) 0012 -22=x28 (25 <0.001
48 -6.1+93 (25 0.003 -12=%23 (21) 0.024 -18=28 (24) 0.004
52 -72x90 (24) <0001 -16x19 (200 0.001 -20x29 (23) 0.003
52 (LOCF) -39+85 (48) 0.002 -11=x19 (40) 0.001 -1.0=25 (45) 0.012
RS et i
Score, mean + SD (n)
0 (Baseline) 13.6 = 6.7 (48) 2.9 + 1.7 (48)
Change from baseline, mean = SD () P-value
4 —09+43 (48) 0.171 00+11 (48) 0.894
8 —0.8+34 (45) 0108 —02=+11 (45 0.299
12 -09+33 (42) 0075 —03=x11 (42) 0.085
16 -14+40 (36) 0042 —-02=x10 (36) 0228
20 -22=*32 (35 <0.001 00+09 (34) 0851
24 -21+37 (32 0.003 -03=10 (32) 0.187
28 -19+42 (32 0015 -02=12 (32) 0.465
32 -22+43 (31) 0008 —01=+14 (31) 0.601
36 -26+38 (29 0001 —-04=+12 (29 0.063
40 -28+41 (29 0001 -04+13 (29 0.068
44 —-25x44 (27) 0.006 —04=15 (27) 0.202
48 -26+42 (25) 0.006 —-02=13 (25 0557
52 -32+39 (24) <0001 -02%+13 (24) 0423
52 (LOCF) -16+44 (48) 0015 —01=12 (48) 0.622

Results are presented as mean + SD. Statistical analysis performed using a one-sample ¢-test (P <0.05 : statis-
tically significant [value at each time point vs baseline]). The score in each motor symptom was calculated by
summation of the related subitem scores in UPDRS part II : items 20 and 21 for tremor, item 22 for rigidity, items
23 to 26 and 31 for bradykinesia, and items 29 and 30 for gait disturbance/postural instability.

Abbreviations : LOCE last observation carried forward ; SD, standard deviation ; UPDRS, unified Parkinson’s dis-
ease rating scale.
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Figure 3. Time course of score change from baseline in UPDRS part lll (A), NPI-10 (B),

and MMSE (C) in the subjects who received only 25 mg/day of zonisamide
over 52 weeks.

Results are presented as mean = SD. Statistical analysis was performed
using a one-sample t-test (P < 0.05: statistically significant [value at each
time point vs baseline]). For UPDRS part lll and each motor symptom (A),
the detailed results are summarized in Table 2. The score in each motor
symptom was calculated by summation of the related subitem scores in
UPDRS part Il : items 20 and 21 for tremor, item 22 for rigidity, items 23 to
26 and 31 for bradykinesia, and items 29 and 30 for gait disturbance/postural
instability.

Abbreviations : BPSD, behavioral and psychological symptoms of dementia;
LOCF, last observation carried forward; MMSE, mini-mental state exami-
nation; NPI, neuropsychiatric inventory ; SD, standard deviation; UPDRS,
unified Parkinson’s disease rating scale.
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Table 3. Adverse events in the subjects who received only 25 mg/
day of zonisamide over 52 weeks.

(N =48) AE? Drug-related AE®

Number of subjects, # (%)

Overall AEs
Any AEs 42 (87.5) 13 (27.1)
AEs leading to death 3 (6.3) 0
Serious AEs 15 (31.3) 2 (4.2)
AEs leading to discontinuation 13 (27.1) 5 (10.4)

Common AEs®
Nasopharyngitis 7 (14.6) 0
Somnolence 6 (12.5) 3(6.3)
Fall 6 (12.5) 1(2.1)
Decreased appetite 6 (12.5) 0
Dental caries 5 (10.4) 0
Bronchitis 4(8.3) 0
Decreased weight 3(6.3) 2 (4.2)
Constipation 3(6.3) 2 (4.2)
Back pain 3(6.3)

Neurologic AEs
Somnolence 6 (12.5) 3 (6.3)
DLB* 1(2.1) 1(2.1)
Dysgeusia 1(2.1) 0
Loss of consciousness 1(2.1) (2.1)
Dizziness 1(2.1) (2.1)
Dysesthesia 12.1) 0
Encephalopathy 1(2.1) 0

Psychiatric AEs
Insomnia 2 (4.2) 0
Psychiatric symptoms* 2 (4.2) 2 (4.2)
Depression 1(2.1) 0
Attention deficit 1(2.1) 1(2.1)
Hypobulia 1(2.1) 1(2.1)
Abnormal behavior 1(2.1) 0
Dementia’ 1(2.1) 1(2.1)
Delirium 1(2.1) 0

?Any unfavorable and unintended sign, symptom, or disease occurred in a
subject treated with an investigational drug, regardless of whether it is
related to the drug, "AEs for which a causal relationship with the drug could
not be ruled out by investigators, ‘In = 5% of subjects, “Aggravation of exist-
ing symptoms.

Abbreviations : AE, adverse event ; DLB ; dementia with Lewy bodies.
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Efficacy and safety of long-term zonisamide 25 mg/day treatment for
parkinsonism in patients with dementia with Lewy bodies :

a post-hoc analysis of phase III clinical trial

Toshinari Odawara®, Masaaki Tagawa®, Kenji Kochi®, Kazuko Hasegawa®
UHealth Management Center, Yokohama City University
?Medical Affairs, Sumitomo Pharma Co., Ltd.
¥Data Science, Sumitomo Pharma Co., Ltd.

“'Neurology, National Hospital Organization, Sagamihara National Hospital

Zonisamide has been approved as an agent for the treatment of parkinsonism accompanying dementia with Lewy bod-
ies in July 2018 and is currently available at a dose of 25 mg/day in Japan. In this present study, to examine the efficacy and
safety of long-term treatment with zonisamide 25 mg/day for parkinsonism in patients with dementia with Lewy bodies, we
performed a post-hoc analysis using the data from 48 subjects who took only the approved dose of 25 mg/day throughout
the 52-week trial period in a phase III trial.

Zonisamide 25 mg/day resulted in a decrease of total score in Unified Parkinson’s disease rating scale part III, a rating
scale for motor function, and did not significantly change the scores in Neuropsychiatric inventory-10 and Mini-mental
state examination, respective rating scales for behavioral and psychological symptoms in dementia and cognitive function.
Moreover, the incidence of drug-related adverse events leading to treatment discontinuation was reported 10.4% (5
subjects). Therefore, zonisamide 25 mg/day was considered well tolerated.

These findings suggest that long-term treatment with zonisamide 25 mg/day leads to continuous improvement of par-
kinsonism in patients with dementia with Lewy bodies without exacerbation of behavioral and psychological symptoms in

dementia and cognitive function.

Key words : zonisamide, dementia with Lewy bodies, parkinsonism, approved dosage, long-term treatment, post-hoc

analysis
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