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Blepharospasm

ogyel M’ ZF - LR’ - 2F5 - otsjHl’ - AR’ - 2700 - R’ - 27l
-ojaet” - ojmE" - ol - BAR” - M - XnjY” - gM
Ji Hyun Kim, MD', Doh Hoon Chung, MD', Sung Eun Kim, MD', Ji-Sun Paik, MD, PhD',

Namju Kim, MD, PhD’, Tae Yoon La, MD, PhD’, Jun Hyuk Son, MD, PhD*, Hee Bae Ahn, MD, PhD’,
Jae Wook Yang, MD, PhD’, Kyung In Woo, MD, PhD’, Helen Lew, MD, PhD®, Jin Sook Yoon, MD, PhD’,
Sang Un Lee, MD, PhD", Sung Bok Lee, MD, PhD"', Jeong Kyu Lee, MD, PhD", Jae Woo Jang, MD, PhD",
Ho Kyung Choung, MD, PhD", Mijung Chi, MD, PhD", Suk-Woo Yang, MD, PhD'

R - e

ol

HERASL DTS NSYRHA oSty M' MSTStn Omis BYMSUSRYH tMsny’, JHEASt Y o atryst
SYMEHS otmstn A’ YHTSD oRTs; Otmtstm ' SOITYSt O|RTYst OrmtStn A, QIR|CHStT O|IrySt £MuHY
OISR, NTUUYSL TSt MMSHH orStuA XSS PLAEY ormtstn’ HAtfstn ot
ormfstnal, stzotmse”, ZHSD osBate st SYUSL s YUY nstuA”, AYrst
O|Brst At OfmSt Y BROITAT NSUSUEALSY ASSHA 2AMEH ot Jptistn e otmstnd”

Department of Ophthalmology, Seoul St. Mary's Hospital, College of Medicine, The Catholic University ofKoreal, Seoul, Korea
Department of Ophthalmology, Seoul National University Bundang Hospital, Seoul National University College ofMedicine", Seongnam, Korea
Department of Ophthalmology, St. Vincent's Hospital, College of Medicine, The Catholic University ofKoreag, Suwon, Korea
Department of Ophthalmology, Yeungnam University College of Medicine®, Daegu, Korea
Department of Ophthalmology, Dong-A University College of Medicine’, Busan, Korea
Department of Ophthalmology, Busan Paik Hospital, Inje University College ofMedicineﬁ, Busan, Korea
Department of Ophthalmology, Samsung Medical Center, Sungkyunkwan University School of Medicine’, Seoul, Korea
Department of Ophthalmology, CHA Bundang Medical Center, CHA Universityg, Seongnam, Korea
Department of Ophthalmology, Yonsei University College of Medicine’, Seoul, Korea
HanGil Eye Hospitalm, Incheon, Korea
Department of Ophthalmology, Chungnam National University School ofMedicine”, Daejeon, Korea
Department of Ophthalmology, Chung-Ang University Hospital, Chung-Ang University College ofMedicineIZ, Seoul, Korea
Myung-Gok Eye Research Institute, Department of Ophthalmology, Kim's Eye Hospital, Konyang University College ofMedicine”, Seoul, Korea
Department of Ophthalmology, Seoul Metropolitan Government Seoul National University Boramae Medical Center™, Seoul, Korea
Department of Ophthalmology, Gachon University Gil Medical Center”, Incheon, Korea

® Received: 2019. 5. 22. = Revised: 2019. 8. 19.
m Accepted: 2020. 2. 21.
® Address reprint requests to Suk-Woo Yang, MD, PhD
Department of Ophthalmology, Seoul St. Mary's Hospital, College of Medicine, The Catholic University of Korea, #222 Banpo-daero,
Seocho-gu, Seoul 06591, Korea
Tel: 82-2-2258-2846, Fax: 82-2-599-7405
E-mail: yswoph@hanmail.net

* This research was sponsored by Hugel Inc.

(© 2020 The Korean Ophthalmological Society
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

227



- CHsteratets|x| 20208 A 61 # M 3 -

Purpose: To evaluate the efficacy and safety of BOTULAX" in subjects with essential blepharospasm.

Methods: In this study, a total of 250 subjects with essential blepharospasm were enrolled at 15 investigational sites and a total
of 220 subjects completed the study. The efficacy and safety were evaluated at weeks 4 and 16 after treatment compared with
baseline. In total, 240 subjects were enrolled, treated with the investigational product, and evaluable for the primary efficacy as-
sessment at week 4 after treatment; these subjects were included in the intention-to-treat (ITT) population. With the ITT set as
the main efficacy set, efficacy assessment included Jankovic rating scale (JRS), functional disability score, investigator evalua-
tion of global response and quality of life. Safety assessment including the incidence of adverse events was also performed.
Results: In terms of the primary efficacy endpoint (i.e., change in JRS total score at week 4 after treatment from baseline [ITT
set]), mean change indicated a statistically significant reduction (p < 0.0001) and demonstrated the non-inferiority of the test drug
to similar drugs. In terms of the secondary efficacy endpoints, mean change in JRS total score at week 16 after treatment and
mean change in functional disability score at weeks 4 and 16 after treatment both exhibited a statistically significant reduction
compared with baseline (p < 0.0001 for all). Among the 249 subjects treated with the investigational product in this study, 44
(17.67%) experienced 76 treatment emergent adverse events but no serious adverse events were observed.

Conclusions: Based on the study results, BOTULAX
blepharospasm.
J Korean Ophthalmol Soc 2020;61(3):227-234

is considered to be an effective and safe treatment for essential

Keywords: BOTULAX®, Botulinum neurotoxin type A, Essential blepharospasm, Letibotulinum Toxin A
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Table 1. Jankovic rating scale"
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Blepharospasm severity

None

S W~ O

Minimal, increased blinking present only with external stimuli (e.g., bright light, wind, reading, driving, etc.)

Mild, but spontaneous eyelid fluttering (without actual spasm), definitely noticeable, possibly embarrassing, but not functionally disabling
Moderate, very noticeable spasm of eyelids only, mildly incapacitating

Severe, incapacitating spasm of eyelids and possibly other facial muscles

Blepharospasm frequency

None
Slightly increased frequency of blinking
Eyelid fluttering lasting less than 1 second in duration

S~ LW N = O

Eyelid spasm lasting more than 1 second, but eyes open more than 50% of the waking time
Functionally “blind” due to persistent eye closure (blepharospasm) more than 50% of the waking time
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Type of activity

Disability

1. Reading
o Not applicable

o 0 No disability

o 1 Mild disability, but with no limitation over time

o 2 High disability, limited to a newspaper page
o 3 Very high disability, limited to newspaper headlines

0 4 Activity impossible
2. Watching TV o 0 No disability

o Not applicable

o 1 Mild disability, limited to one film (about 2 hours)

o 2 High disability, limited to news or one sitcom (30 minutes environ)
o 3 Very high disability, “listen more than watch”

0 4 Activity impossible
3. Household activities o 0 No disability

o Not applicable

o 1 Mild disability, household activities with no time limit

o 2 High disability, household activities with time limit
o 3 Very high disability, household activities reduced to the minimum

0 4 Activities impossible
4. Mobility o 0 No disability

o Not applicable

o 1 Mild disability, no space limit

o 2 High disability, difficult to cross the road
o 3 Very high disability, difficult to leave usual residence

O 4 Activity impossible
5. Driving o 0 No disability

o Not applicable

o 1 Moderate disability, but driving not restricted

o 2 High disability, driving restricted short inter-urban journeys
o 3 Very high disability, driving restricted to the minimum

O 4 Activity impossible
6. Work o 0 No disability

o Not applicable

o 1 Moderate disability, professional activities with no time limit

O 2 High disability, professional activities with time limit
o 3 Very high disability, activities reduced to the minimum (high absenteeism)

0 4 Activity impossible
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Table 3. Baseline demographics and clinical characteristics of
ITT population
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Table 4. Summary of efficacy variables of ITT population

Characteristic BOTULAX (n = 240)
Demographics Variable Value p-value
Sex (male) 43 (17.92) Changes in JRS sum score in week 4 -4.04 + 2.03 <0.0001"
Mean age (years) 64.77 + 9.67 Changes in JRS sum score in week 16 -1.65 + 1.85  <0.0001°
Post-menopausal” 192 (97.46) Changes in functional disability score -0.56 + 0.86 <0.0001"
Mean duration since first diagnosis of 44.55 + 47.01 in week 4

blepharospasm (months) Changes in functional disability score -0.32 + 0.91  <0.0001"
Disease characteristics in week 16
Mean JRS sum score 5.69 + 1.51 Changes in WHO-QOL in week 4 0.67 £+ 6.10 0.1674"
Mean functional disability score’ 1.67 + 0.91 Changes in WHO-QOL in week 16 ~ 0.37 + 6.26 0.3558"

Values are presented as mean =+ standard deviation or number (%).
ITT = intent-to-treat; JRS = Jankovic rating score.

*197 female subjects were included; "according to the questionnaire
change, 66 patients who responded to the previous questionnaire
and those who checked "not applicable" in all items were excluded.

Values are presented as mean + standard deviation.

ITT = intent-to-treat; JRS = Jankovic rating score; WHO-QOL =
the world health organization quality of life.

"Wilcoxon signed rank test were used for statistical analysis;
Tpaired r-test were used for statistical analysis.
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Table 5. Adverse drug reactions following BOTULAX “injections
(n = 249)

Adverse drug reactions Siifa Number of
(MedDRA preferred term) event
Eye disorders
Dry eye 9 (3.61) 9
Eyelid ptosis 5(2.01) 5
Diplopia 3(1.20) 3
Eye pain 3(1.20) 3
Lacrimation increased 3 (1.20) 3
Lagophthalmos 3 (1.20) 3
Eyelid edema 2 (0.80) 2
Corneal erosion 1 (0.40) 1
Erythema of eyelid 1 (0.40) 1
Eye irritation 1 (0.40) 1
Ophthalmoplegia 1 (0.40) 1
Visual acuity reduced 1 (0.40) 1
General disorders and administration
site conditions
Face edema 2 (0.80) 2
Injury, poisoning and procedural
complications
Contusion 1 (0.40) 1
Total 28 (11.24) 36

Values are presented as number (%).

232

R Aol e 24978 9] AL 5 4478(17.67%)
oA 76742] o]AHI-S{(adverse event)o] RHAYSIRATE WA
e & 76719 olfite& S5 =l uet AR, BFo]
6770 7P YL, $5501 94, 52 gk 7

] 5

W dAAEe] AT ofdute gL F 91
(3.61%, 97l LAYsEGlaL, 1 thgo® W A=
o] gt o] dRhE-2 TR 57(2.01%, 571)ollA]

stect

ol/dits T Alderte] JHAE F
o] AFeFEHH(adverse drug reaction) &2 E&
= 287(11.24%) 011 4] 36740] HHgo}OﬂEHTable ). A
Z 36719 Zolqltt.

«10
rr

ofi oy

o
B AL u 18K] o] 4Fe] HelieAE A SxjolA
REAAY Fojo] §A4 9 A BE T ]

AL, T, 443 QAR OR 15719] 7)ol A *‘*ll‘cl"*
o}, 20150] Wy HEAATL REAYS] FI} )W

FolH REAATI} mEATSL HE ulE LI WS 'IH
oFE 9 & GOt Zol7h 9SS 21Tt Ht )

I AN = JRS T4, 71sBolAE, AdA v

.

Bole) 4714 Fug Fof nEUAY

o=

3 % 9
FEAL WA Sk R fEAY BrhES Hel

ekl o] BEGAY ol 4% F RS FH) FOR 4
48 PARGO, AAAL vwste] AT F2L
Ak oA REA W7t WAL Holxeel ) £

o OV 4T L I6T el 59 ) ok o
H 74 B gl mE AR

R3S vepych

AT olopEe] fEA B AN BesT 24
7hsdt f3} WS AAsks Aol Fag A4 2ol
BB Zolehs ABke] B4 AR Waksh: 4
o 9 el BBYOR I 54 Bt Ao

Z9e) ek Yol ot AuH 3
ABTA B QTN BeeABAE Be) B4

SO WIES H7H 4 Qe o =S A,
2 AFelAe Blad destal, B Aol AR
9= JRS F7} # é 7l~— A3
Zzgol e
of et HRY AG 4 UG B, @L & -
o 2= grol] gt Aw s} 9 Jo

R3] ffste] 75N HES

ful
rr
2
o
UN

pacs
_1
2

ﬂl



= HoA 42 A= 2 dx|ste] Agke] F3 Ul

=7} 7 e AR #Hgol dlae Selskil
P H7F Autke] A B AE 7I7E 52t vIdEHA

HE o]ileFEHk-S(adverse drug reaction) F

3
(3.61%), 3G SHR01%), BAl, FARY] 55, 8
=
o

flo
[FE
1
O

27} Eobo] 3W(ZZ 120%) 07 AN OB Rl
A%l gt BEL T B4 AROIM AT 5 Yt WS
ojuf olu] BEHA Y o|4hurgo R WIiIEe] glck. Wy

S olAhg-0] oF 9% AFelelon, F55 ol ol
AGe BE QABE OB cluEAsl gl

REFERENCES

1) Hallett M, Evinger C, Jankovic J, et al. Update on blepharospasm:
report from the BEBRF International Workshop. Neurology 2008;
71:1275-82.

2) Daly K. Blepharospasm: an Australian survey. Int J Rehabil Res
1997;20:41-50.

3) Hunt T, Clarke K. Potency evaluation of a formulated drug product
containing 150-kd botulinum neurotoxin type A. Clin Neuropharmacol
2009;32:28-31.

4) Pekmezovic T, Svetel M, Ivanovic N, et al. Quality of life in pa-
tients with focal dystonia. Clin Neurol Neurosurg 2009;111:161-4.

5) Tarsy D, Simon DK. Dystonia. N Engl J Med 2006;355:818-29.

6) Truong DD, Jost WH. Botulinum toxin: clinical use. Parkinsonism
Relat Disord 2006;12:331-55.

7) Jankovic J, Comella C, Hanschmann A, Grafe S. Efficacy and safe-
ty of incobotulinumtoxinA (NT 201, Xeomin) in the treatment of
blepharospasm-a randomized trial. Mov Disord 2011;26:1521-8.

8) Jankovic J, Orman J. Botulinum A toxin for cranial-cervical dysto-

nia: a double-blind, placebo-controlled study. Neurology 1987;37:
616-23.

9) Roggenkamper P, Jost WH, Bihari K, et al. Efficacy and safety of a
new Botulinum Toxin Type A free of complexing proteins in the
treatment of blepharospasm. J Neural Transm (Vienna) 2006;113:
303-12.

10) Truong D, Comella C, Fernandez HH, et al. Efficacy and safety of
purified botulinum toxin type A (Dysport) for the treatment of be-
nign essential blepharospasm: a randomized, placebo-controlled,
phase II trial. Parkinsonism Relat Disord 2008;14:407-14.

11) Jost WH, Kohl A. Botulinum toxin: evidence-based medicine cri-
teria in blepharospasm and hemifacial spasm. J Neurol 2001;248
Suppl 1:21-4.

12) Lee JH, Jung SK, Baik JS, Yang SW. Comparative study of Hugel-
tox (R) versus Botox (R) for the treatment of essential blepharospasm.
J Korean Ophthalmol Soc 2015;56:811-4.

13) Iwashige H, Nemeto Y, Takahashi H, Maruo T. Botulinum toxin
type A purified neurotoxin complex for the treatment of blephar-
ospasm: a dose-response study measuring eyelid force. JpnJ
Ophthalmol 1995;39:424-31.

14) Truong DD, Gollomp SM, Jankovic J, et al. Sustained efficacy and
safety of repeated incobotulinumtoxinA (Xeomin([R]) injections
in blepharospasm. J Neural Transm (Vienna) 2013;120:1345-53.

15) Jankovic J, Kenney C, Grafe S, et al. Relationship between various
clinical outcome assessments in patients with blepharospasm. Mov
Disord 2009;24:407-13.

16) Grivet D, Robert PY, Thuret G, et al. Assessment of blepharospasm
surgery using an improved disability scale: study of 138 patients.
Ophthalmic Plast Reconstr Surg 2005;21:230-4.

17) Shin JH, Jeon C, Woo KI, Kim YD. Clinical comparability of dys-
port and botox in essential blepharospasm. J Korean Ophthalmol
Soc 2009;50:331-5.

18) Min SK, Kim KI, Lee CI, et al. Development of the Korean ver-
sions of WHO Quality of Life scale and WHOQOL-BREF. Qual
Life Res 2002;11:593-600.

19) Wabbels B, Reichel G, Fulford-Smith A, et al. Double-blind, rand-
omised, parallel group pilot study comparing two botulinum toxin
type A products for the treatment of blepharospasm. J Neural Transm
(Vienna) 2011;118:233-9.

20) Fernandez HH, Jankovic J, Holds JB, et al. Observational study of
incobotulinumtoxinA for cervical dystonia or blepharospasm
(XCiDaBLE): Interim results for the first 170 subjects with
blepharospasm. Tremor Other Hyperkinet Mov (N'Y) 2014;4:238.

233



- therermtets|x| 20208 A 61 # M 3 5 -

- 2252 =
BEj=EAS XM Letibotulinum Toxin A2 S A0}

e Eot

=3 EEH*H%C’J%% XS taoR EEAAYS R8N Y AHMES BWIlStUXt St

CHAMDE G = 1574 7|1F01|A1 EEE/EHS 2Xt 250H0| 2 UMA 0 SECH, 0] 5 220FHe| LA 2 Ads =36t
ULt Xt F0 & 432 165 A0l Y2060 f24 2 Y HIE Ao, £0 4 AIF0l UXt = HIHt
7ts3E 240H0| intention—to—treat (ITT) A0 ZtLUCH SN HIt= ITT EME 7|29 2 5tQ 11, Jankovic Rating Scale
(JRS), 7|SHONHE, AAt B8 HIL 4fel A HIIE 0|ZotUCH, Xy Hit= o|AEtE0] tist BME 0lZsct

Zak TTZ0IMN Uxt REA TIHH40! Hlo[A2IRl th] BEAA® S0f 45 & JRS £ W HIYS EXMo2 Q0|5 A
£ LIEILHASM(p<0.0001), FAMIKIRF Hw Al H|ESaE =QlsCt O|xt REd BItHs 5 dlo|AztQ) tiH] £0 165 =
JRS EHQ| Ht Hatfut jo|AztQl THH| F0f 45 H 165 T JISHO| HItEs SEo| B HEH0| SANCE Roler dAs
HRACHp<0.0001 for all), A[FAUS F0{EH2 240HO| CHARXL & 44F(17.6%)01M 767412] 0| 4EHS0| LMstROLY, AMZIeh 0| 4BtE

S HOl iR Yic
A2 BEAATE SEErBOIS BXON SIX0IT O BT 4+ Ut ANIR AZEL,
fietetatsta|X| 2020:61(3):227-234)

f

o

ZX|& [ Ji Hyun Kim

JIEEE AT NS oSt
Department of Ophthalmology,

Seoul St. Mary's Hospital, College of Medicine,
The Catholic University of Korea

234



