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Table 2
Summary of adverse event (AE) incidence in each freatment group
Item Tabulation
Treatment group Group A Group B Group C
Number of patients n=30 n=1,284 7 =349
Number of patients with AEs 8 385 75
Number of AEs 19 557 98
Incidence of AEs 26.7% 30.0% 21.5%
System organ class
Type of AE Number of AEs (incidence [%] of AEs), by type
Infections and infestations 6* (20.0) 182* (14.2) 45% (12.9)
Eyelid abscess 1(0.3)
Acute tonsillitis 2(0.2)
Bronchiolitis 3(0.2) 1(0.3)
Bronchitis 1(3.3) 16 (1.2) 1(0.3)
Acute bronchitis 12 (0.9) 5(1.4)
Infectious croup 1(0.1)
Cystitis 1(0.3)
Exanthema subitum 1(3.3) 27(2.1) 7(2.0)
Folliculitis 1(0.1)
Gastroenteritis 13(1.0) 4(1.1)
Rotavirus gastroenteritis 14 (1.1) 6 (1.7)
Gastroenteritis viral 1(3.3) 3(0.2)
Impetigo 1(0.1) 1(0.3)
Influenzat 2(6.7) 25(2.0) 5(1.4)
Laryngitis 1(0.3)
Laryngotracheo bronchitis 1(0.1)
Meningitis hemophilus 1(0.1)
Molluscum contagiosum 1(0.1)
Nasopharyngitis 21(1.6) 2(0.6)
Otitis externa 1(0.1)
Otitis media 2(6.7) 20(1.6) 2 (0.6)
Acute otitis media 11 (0.9) 5(1.4)
Pharyngitis 1(3.3) 16 (1.2) 3(0.9)
Pneumonia 4(0.3)
Mycoplasmal pneumonia 1(0.1)
Rhinitis 1(0.1) 1(0.3)
Sinusitis 1(0.1)
Skin infection 1(0.1)
Tonsillitis 4(0.3)
Upper respiratory tract infection 1(0.1)
Urinary tract infection 1(0.1)
Varicella 6(0.5) 2 (0.6)
Viral rash 1(0.1)
Viral upper respiratory tract infection 1(3.3)
Pseudocroup 1(0.1) 2 (0.6)
Staphylococcal infection 1(0.1)
Adenovirus infection 2(0.2)
Bacterial gastroenteritis 1(0.1)
Streptococcal infection 1(0.1)
Viral enterocolitis 1(3.3) 1(0.1)
Blood and lymphatic system disorders 1*#(0.1)
Iron deficiency anaemia 1(0.1)
Immune system disorders 1% (3.3)
Milk allergy 1(3.3)
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Table 2, continued

71

Item Tabulation

Treatment group Group A Group B Group C

Metabolism and nutrition disorders 4*(0.3) 1% (0.3)
Anorexia 1(0.1)

Dehydration 2(0.2)
Hypoproteinaemia 1(0.1)
Trace element deficiency 1(0.1)
Decreased appetite 1(0.3)
Psychiatric disorders 1*(0.1)
Excitability 1(0.1)

Nervous system disorders 11%(0.9) 4*(1.1)

Convulsion 3(0.2)
Encephalitis 1(0.3)
Febrile convulsion 5(0.4) 3(0.9)
Lethargy 1(0.1)
Tremor 1(0.1)
Subdural hygroma 1(0.1)
Eye disorders 15%(1.2)
Blepharitis 1(0.1)
Conjunctivitis 11 (0.9)
Eye discharge 2(0.2)
Conjunctival hyperaemia 1(0.1)
Eyelid pruritus 1(0.1)

Respiratory, thoracic and mediastinal disorders 1*(3.3) 84* (6.5) 23* (6.6)
Asthma 12 (0.9) 6(1.7)
Cough 1(3.3) 11 (0.9) 1(0.3)
Epistaxis 5(0.4)

Nasal congestion 2(0.2) 2 (0.6)
Allergic rhinitis 1 (0:1)
Rhinorrhoea 1(3.3) 11 (0.9) 7(2.0)
Sneezing 1(0.3)
Wheezing 2(0.2)
Wheezing sound 1(0.1)
Upper respiratory tract inflammation 47(3.7) 10(2.9)

Gastrointestinal disorders 2%(6.7) 86* (6.7) 3%(0.9)

Cheilitis 1(3.3)
Colitis 2(0.2)
Constipation 1(0.1)
Diarrhoea 1(3.3) 55(4.3) 2 (0.6)
Dyspepsia 2(0.2)
Enterocolitis 1(0.1)
Pale faeces 2(0.2)
Vomiting 1(3.3) 40 3.1) 2(0.6)

Skin and subcutaneous tissue disorders 1*(3.3) 58% (4.5) 3% (0.9)

Dermatitis 2(0.2)
Diaper dermatitis 2(0.2)
Dry skin 1(0.1)
Eczema 11 (0.9)
Erythema 4(0.31)
Erythema multiforme 1(0.1)
Heat rash 1(0.1)
Rash 1(3.3) 32(2.5) 3(0.9)
Papular rash 1(0.1)
Urticaria - 6(0.5)

127 —



78 T. Tahara et al. / Safety of oseltamivir in infants under 1 year old

Table 2, continued

Item Tabulation

Treatment group Group A Group B Group C

Reproductive system and breast disorders 1% (0.1)

Balanitis 1(0.1)

Congenital, familial and genetic disorders 1*(0.1)
Congenital dacryostenosis 1(0.1)

General disorders and administration site conditions 2*(6.7) 44* (3.4) 9% (2.6)
Hypothermia 1(3.3) 29 (2.3) 3(0.9)
Pyrexia 1(3.3) 14 (1.1) 6 (1.7)
Injection site swelling 1(0.1)

Investigations 1#(0.1)

Palpable subcostal liver 1(0.1)
Injury, poisoning and procedural complications 1*#(0.1)
Arthropod sting 1(0.1)
Chillblains 1(0.1)

Group A: Patients treated with no therapeutic drugs. Group B: Patients treated with oseltamivir
(Tamiftu®). Group C: Patients treated with drugs other than anti-influenza drugs.

* System organ class (SOC) counts show the number of patients with events. If multiple events in the
same SOC occurred in the same patient, they are counted as one patient.  Reinfection.

Difference in incidence of AEs among Groups A, B, and C (chi-square [2%3]) was P =0.0074, and, with
a 2x2 contingency Steel-Dwass test, 2= 0.8850 for Groups A and B, P=0.7232 for Groups A and C, and
P =0.0037 for Groups B and C. Difference in incidence of nervous system disorders among Groups A,
B, and C (chi-square [2%3]) was P = 0.7653, and, with a 2x2 contingency Steel-Dwass test, P = 0.8180
for Groups A and B, P =0.7678 for Groups A and C, and P = 0.8820 for Groups B and C.

3.3. Psychiatric and central nervous system disorders

There has been a series of reports in Japan of neu-
ropsychiatric disorders occurring in patients who had
taken oseltamivir, and particular attention was there-
fore given to neuropsychiatric AEs in this study. The
incidence of AEs classified as “psychiatric disorders”
or “nervous system disorders” in this study was 0.96%
(16 of 1,663 patients). AEs classified as “psychiatric
disorders” or “nervous system disorders” comprised
febrile convulsion (eight occurrences); convulsion
(three occurrences); and excitability, lethargy, tremor,
subdural hygroma, and encephalitis (one occurrence
each).

By treatment group, the incidence of such AEs was
0.93% (12 of 1,284 patients) in patients treated with
oseltamivir (Group B), 1.15% (4 of 349 patients) in
patients treated with drugs other than anti-influenza
drugs (Group C), and 0% (0 of 30 patients) in patients
treated with no therapeutic drugs (Group A). There
were no significant differences among the groups.

4. Discussion

In this study, prospective surveillance of all infants
less than 1 year old diagnosed with influenza at par-

ticipating institutions enabled a more objective eval-
uation of the oseltamivir safety profile.

The Japanese mass media has spread the message
that patients should be examined by a physician within
48 hours of contracting influenza. In this study, the
time from symptom onset to examination by a physi-
cian in patients overall was < 2 days for 89.8% (1,494
of 1,663 patients) and < 3 days for 97.2% (1,617 of
1,663 patients), under which circumstances anti- in-
fluenza therapy could be fully expected to be effec-
tive. By group, time from symptom onset to exami-
nation by a physician was < 2 days for 80.0% of
Group A (24 of 30 patients), 91.4% of Group B (1,173
of 1,284 patients), and 85.1% of Group C (297 of 349
patients), and was < 3 days for 96.7% of Group A (29
of 30 patients), 98.1% of Group B (1,259 of 1,284
patients), and 94.3% of Group C (329 of 349 patients).
Comparatively, oseltamivir tended to be administered
in patients examined by a physician within two days
of symptom onset.

The results clearly show that the treatment of
choice among pediatricians was oseltamivir for 76.7%
of the infants.

Patients treated with oseltamivir (Group B) had the
highest incidence of ADRs. All infants recovered
from symptoms that were clearly oseltamivir-induced
with continuation of treatment or temporary discon-
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Table 3
Summary of adverse drug reaction (ADR) incidence in each treatment group
Item Tabulation
Treatment Group Group B Group C
Number of patients n=1,284 n =349
Number of patients with ADRs 86 3
Number of ADRs 105 3
Incidence of ADRs 6.7% 0.9%
- System organ class (SOC)
Type of ADR Number of ADRs (Incidence [%] of ADRs), by type

Infections and infestations

Gastroenteritis

Meningitis haemophilus

Otitis media
Psychiatric disorders

Excitability
Nervous system disorders
Febrile convulsion

Lethargy
Tremor
Subdural hygroma
Eye disorders
Blepharitis
Respiratory, thoracic and mediastinal disorders
Epistaxis
Gastrointestinal disorders
Colitis
Diarrhoea
Pale faeces
Vomiting
Skin and subcutaneous tissue disorders
Eczema
Erythema
Rash

Papular rash

General disorders and administration site conditions
Hypothermia
Pyrexia

Investigations

Palpable subcostal liver

3% (0.2) 1% (0.3)
1(0.3)
1(0.1)
2(0.2)
1% (0.1)
1(0.1)
3% (0.2) 1% (0.3)
10.3)
10.1)
10.1)
1(0.1)
1% (0.1)
1(0.1)
4% (0.3)
4(0.3)
46* (3.6)
2(0.2)
31 (24)
2(0.2)
17 (1.3)
18% (1.4)
2(0.2)
2(0.2)
14 (1.1)
1(0.1)
21% (1.6) 1#(0.3)
20 (1.6) 1(0.3)
1(0.1)
1% (0.1)
10.D)

Group B: Patients treated with oseltamivir (Tamiflu®). Group C: Patients treated with drugs other than anti-

influenza drugs.

* System organ class (SOC) counts show the number of patients with events. If multiple events in the same
SOC occurred in the same patient, they are counted as one patient.
A significant difference was observed in the incidence of ADRs between Groups B and C (£ < 0.0001).
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tinuation. On the basis of earlier research and the
current findings, oseltamivir is thought to be well-
tolerated in infants less than 1 year of age. ’

The incidence of AEs (30.0% [385 of 1,284 pa-
tients]) and ADRs (6.7% [86 of 1,284 patients]) in this
study was clearly greater than the incidence of AEs
(5.3% [41 of 771 patients]) and ADRs (3.2% [25 of
771 patients]) in the retrospective study [1]. The
higher incidence of AEs in this study can be attributed
to the fact that guardians or family members kept a
record of their observations, recording conditions at
home that cannot be ascertained in the outpatient
setting and enabling objective assessment. The higher
incidence of ADRs can be attributed to the fact that in
Japan, the Pharmaceutical Affairs Law dictates that
events for which a causal relationship cannot be
completely ruled out should be handled as ADRs.
Most of the events that occurred were symptoms that
can be seen in the course of influenza treatment and
require no special measures.- However, because sus-
pected hypersensitivity reactions such as rash oc-
curred in some patients, vigilance for hypersensitivity
reactions is necessary.

It should be noted, however, that the small number
of patients aged less than 3 months in the safety
analysis set (39 patients, of which only 14 were
treated with oseltamivir) indicates the need to further
assess the safety of treating neonates and infants aged
less than 3 months.

The most important objectives in treating infants
with influenza are short time to stabilization and the
prevention of serious complications. In Japan, there
have been many reports of influenza-associated en-
cephalopathy and encephalitis, and in about 50% of
these cases, the event developed into a serious condi-
tion [2-9].

In the present study, 70.8% of patients with a
temperature exceeding 38°C were treated with osel-
tamivir, and in the previous retrospective study [1],
86% of patients had a temperature exceeding 38°C. In
infants less than 1 year of age, persistent high fever
over a prolonged term must be avoided to prevent
numerous complications. It has recently been reported
that the mechanism of diseases such as influen-
za-associated encephalopathy or myocarditis leading
to sudden death may be mediated by the release of
cytokines as a result of high fever, causing damage to
the vascular endothelium of the central nervous sys-
tem [4-7,10]. Moreover, it was confirmed using an
animal model that influenza viral infection and fever

have an effect on the hippocampus, and the mecha-
nism of neuropsychiatric disorders such as delirium is
being further elucidated [4,6,7]. It is also becoming
evident that most of the symptoms suspected to have
been triggered by oseltamivir administration were
caused by the influenza virus infection itself. Our
findings also support this, since the incidence and
severity of neuropsychiatric AEs were within the
ranges normally seen by pediatricians in children with
influenza, and there were no differences among the
treatment groups in this study. That is, we did not
obtain any data suggesting that AEs overall, serious
psychiatric disorders, or central nervous system AEs
were more common in patients treated with oselta-
mivir.

Data gathered in Japan from the date the A(HIN1)
pdm2009 influenza virus was confirmed until the end
of March 2010 indicate that 808 infants less than 1
year of age were hospitalized because of novel in-
fluenza, accounting for 4.6% (808 of 17,646 patients)
of similar hospitalizations among all age groups [11].
Deaths due to A(HIN1)pdm2009 influenza in infants
less than 1 year of age also accounted for 1.5% (3 of
198 patients) of similar deaths in patients infected
with A(HIN1)pdm2009 influenza in Japan from April
2009 to March 2010 [12]. Infants less than 1 year of
age were therefore considered to have a high rate of
disease severity. With the concern over epidemics due
to other novel influenza strains such as the HS5NI1
(avian) virus and swine influenza, antiviral agents that
can be used safely and administered orally in infants
less than 1 year of age will be indispensable.

In our study, it was difficult to evaluate psychiatric
disorders because participants were infants less than 1
year of age. However, incidence of observable central
nervous system AEs showed no significant differ-
ences among the treatment groups.

Although it is difficult to assert the safety of osel-
tamivir treatment in infants less than 1 year of age
because incidence of ADRs was higher than with
symptomatic treatments such as antipyretic therapy,
the most commonly reported symptoms-diarrhoea,
hypothermia, vomiting, and rash-were treatable.

The incidence of ADRs was approximately the
same as that observed in surveillance of young chil-
dren treated with oseltamivir in Japan. This is further
underlined by a previous Japanese postmarketing
surveillance study of oseltamivir in younger and older
children with influenza (mean age, 5.32 = 3.18 years;
age range, 0 to 14 years). The incidence of ADRs was
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6.9% (42 of 610 patients). The most common ADRs in
the 610 patients enrolled in that study were diarrhoea
and vomiting (each in 2.1%); epistaxis and abnormal
pain (each in 0.7%); and bronchitis, asthma, nausea,
and rash (each in 0.3%) [13].

Kimberlin and colleagues reported that in infants
less than 1 year of age, incidence of central nervous
system AEs in patients treated with oseltamivir was
not higher than in patients treated with adaman-
tanes [14]. Our study showed similar results. These
results suggest that the safety profile in infants aged 6
months to < 1 year does not differ greatly from that in
young children.

5. Conclusions

We hope that pediatric primary care professionals
will benefit from this analysis of the safety and utility
of oseltamivir compared to that of other treatment
methods including other drugs, because oseltamivir
would probably be part of the treatment strategy for
infants infected with influenza virus if a pandemic
should occur again in the future.
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Abstract

A multicenter, open-label, single-armed study (N01223) was conducted to evaluate efficacy and safety
of levetiracetam (LEV) as an add-on therapy in Japanese pediatric patients with uncontrolled partial-onset
seizures (POS). A total of 73 children aged 4-15 years (mean+SD=10.11+3.4 years) were enrolled in the
study, which consisted of an 8-week baseline period and a 14-week treatment period, including a 4-week
titration period. A historical placebo control from a pivotal overseas pediatric study in POS add-on
therapy was used. A 16.3% median percent reduction from the baseline in POS was observed in this
placebo control. Therefore, in the present study, this value (16.3%) was chosen as the predefined threshold
for the lower limit of the 95% confident interval (95% CI) of the median percent reduction from the baseline
for LEV. In the present study, the percentage reduction (95% CI) in POS during the treatment period was
43.21% (26.19-52.14%), indicating a beneficial impact of LEV. The incidences of treatment-emergent
adverse events (TEAEs) and adverse drug reactions (ADRs) were 82.2% (60/73 cases) and 56.2% (41/73
cases), respectively. The most common TEAEs were somnolence, nasopharyngitis, upper respiratory tract
infection, and pyrexia. Frequent ADRs (more than 3%) were somnolence and feeling jittery. No serious
TEAE or death was reported during the study. Our results suggested that adjunctive therapy with LEV

is clinically efficacious and well tolerated in Japanese children with uncontrolled POS.

(Received: March 4, 2013, Accepted: April 30, 2013)
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) WHATRTAPAEDANE - BEOEEDOFEMN K
|29

2) BaRE

T 8EBE ZRAMEE L LT,

OBEATRE S RIERAN D %,

QETHEDMEE % 7o 3T OMREE SRR LD
TR TADAZBELTWS,

OFAE L HIEOMEOIHRE TR {, ERLREEEL
W2 DT ENTERY,

@ 2 FEUN RN BIFM 220 72,

®3 A AWK, TALABERREOEEND S,

@V /v IR HAM—EREELZH SN TS,

OETHEO PIRERERR £ /- REE B MRE 2 &6
T 5,

@rul) FYFEFIHT 27V F—DOBEE R
&, b LRBEROERT VAV F - ESNH 5,
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Table1 Investigator lists
EEEES BEREA BBREEEME
BTBREABRDREEE R IuRhE ANREL Eil
HEEIEARMELRS REESE ANy =3 VNVIT -
W ITBREAERIE MW - MRERM S — /NRAERL =2V | S
MITITEOE ANENTREESERE CAD A - HREERL V7 — NERE e sz
AR R
HHBREEFINERER NGy EH =
EREEANFNZY =y 2 NREE FNogE
A HSTTEGE A KRR FIIRR SR FRERESER 2 5 — TN RARERY fak RE
ZERIEL IV =y ANGYS ZR
Lesampr)=vy ANRE HREART AR E=:
FSTTBUE A E R R RE A A TR NGy aE B
FEREB DS
BN RFEAI B ER SR NGy AR R
Ha  FHEE
e EHEE A R R b B TR IRk NGy = xE B
B RFE AL R AR SR NERE R B
FRNATBOE N E SRR LR TR FEEBA
RRERZFERRZEMNBENTREREE Y5 — FeE/NRER B®OdER
REZFERRERE NGy REEKRF
M ATBOE ANE B EERE R v 7 — TR R} AERHTEH
KEFENC BT ER RS NGy AafF EE
A FRATA TR AR R IR BRI BRI O E b ER e v 7 — R R Mg
FESEETIRERREE AR i E
EISTRFHEABRZEET BRI NGy MR EB
HEEIE A BRI B ENR SR ERERRER TAPAYyY— B HHE
WSTATBOE AN E RSB S Bk NG HA —&
BN RFBEAKRFEREEFZH N BRRE NRE Wk BiE
KRB IREEER Y 5 — NRREAR ek &
KIREBKRZH BIREE —f/NREL EH O
i IR Z Rk ANRARER] KE BT
N RVAIN = Al ANGYSS FEHREFE
MOATBOE AE LR REREER v 5 — ANy KB BH*
= REERAR
R N AR FEEFEH B NGy It d-]

* [ Initial investigators, ** . Last investigators of the first period

2, BHE

AVYUFEEB LU TEELOBIKEBOEROE
HIzBT 249 (GCP)y (FE20F2 A29 HEEY
BENE 24 5) OWEBEI R ESF L CEML 72,

3. HERHE

1) RERFYA 6 LUEE - BE

HRET VA vk Fig 1 AL, AHBROE 1HHTIE
SEE L LTLEV PS4y uy F50%FIEHEE L.
%8, LEV F 54 v ay 7 50%%) & 500 mg IR @
EYPFHESERERINTWS BEER) ., £3B
TRENMERZBROFABECESELEV 4 vuv 7
50%FI% 1H2E (B, ) #Ogks5dszkel, A
BB ORENOkgRB TR 1 HHE 2 20~

60 mg/ke/H, 50 kgll EOBE B & FED 1,000~
3,000 mg/HE Lz,

BRI (838 Bk LEV 285 ¥, HAMNT
AWAEB LV ZOMOBFAEDO L ZRFEL THREL
Joo BEEAR (45BRD) T, B0 2 BMIELEV
20mg/kg/H 721X 1,000 mg/HE2H®E5L, %¥D2:E
RlZ 40 mg/kg/H %7213 2,000 mg/ A 2% 5 L 7=, 8
BRI, EAMECMENEC, 40me/ke/H £ 721X
2,000 mg/ HIZEBTE 2 WwiEE, b L < i3 60 mg/kg/
H %7213 3,000 mg/ HiCEE L TR BT TcE X
WIEERBBERIET A2 L Uk, FHESIME (1038
RE) 1 60 mg/kg/H £ 7213 3,000mg/H 285 L 72,
AERECEEN Do HE T, ERIOH 2L D 40
mg/kg/H £721% 2,000 mg/ HWCHETRE & Uiz, 252
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Baseline
8 weeks 4

< The 1st period »

Up-

—e— titration —»¢——

weeks
AED(s)+LEV 60 mg - kg™ - day™"

The 2nd period->

Evaluation
10 weeks

Continue open-
label treatment

60 mg - kg™ - day™" or 3,000 mg/day
40mg « kg™« day™" or 2,000 mg/day
20mg - kg™ - day~" or 1,000 mg/day

.

(Fall back option)

|

AED(s)
Oma/day, : T S S %
Vi V2 V3 V4 V5 Ve V7 V8
Week 0 Week 4 Week 8 Week 10 Week 12 Week 14 Week 18 Week 22
Registration Withdrawal |
Down-titration period
; i 4 weeks
: Post-observation period—’
60 mg * kg~t - day™! or 3,000 mg/day 2 weeks
40 mg - kg™ - day™" or 2,000 mg/day
20 mg - kg™ - day™ or 1,000 mg/day
0mg/day : - 2
. 2 weeks after
Completion of completion

Fig. 1

treatment

Study design

(Abbreviations) AED, anti-epileptic drug; LEV, levetiracetam

AT U »ikBiE 3, BMEHET2EMI L1 20
meg/kg/H £7213 1,000 mg/ B ¥ OWE L7z,

2) BHEFFMEER

B EEFHEEE X, HESE (88 + FHEEERE)
B DEELR > S OBEH T D OB FHIEEEREAE
& L7, BRIERIREMEEE &, FHEHRC B0 28%E
R & DB B 72 D OES-FEAFEIERAD K, 1HE - FHl
B B 238 b7 D O S FIEEE, HE - FHmEAM
BT 3506V AR —L— bz o I FHEEER
B OEE & Ui,

3) REMFHMEEER

FEER (FEERLIFEZDOEHNE % Med-
DRA ver.14.0 12 & VBEBIRSES & CEXRFEBICH:S
B2 CEED oV EESELR L LEV L ORRBE KD
BEETHILI:, BEFRIZOEEETFMOEDLET
Totee Z O, BRKKEEE, LEK, N1 70T A
v, BRCBEANOBERTEL /2,

4. FRETEENT

1) EFBDEE

INBERS TADACBWTLEV OS2 RIck1 %
B DHREE & /o384 N169 BERY & R OHEERE
ZRAWT, XEBRICBYT 2 LEEEEE L, #E

FEE ORI, NI BEBD LEV BT —2 2Hnizy
Sav—va ik DiTol, N159 SKER 100 B10D 95%
BERXME (95%CD Rt L, 70FTEHBR 2T 25
&, BEHM» & OHEB 7z DS FHIERER RO HR
{E 95%CLIRIXHT 3.7% L ¥ w37, 70 fEH T N159
BERICBUL2HERELIZIZHEETE S I RSN
J2o %72, NISIRERD 7T ¥ REEOBREHEIc BT 2
BEZHM D S DBl D 7z D B FAFEERDFEOFRET
H516.3%%BMEE L, 95%CI O TEREDZ ORFEE %R
FEZ BIERPMET LT 25, ZOERIZ TN ET
Y, AL LTHoEEzZNI L6 10F%
EHBOLEOENRE LT, BEREOHRIE - BERY
I 15% EBEL, BHOEEHN2HlL Lz,

2) BITHRER

BYES L CREHOFHEIE LEV % 1 BIEL R L
7o EEREER TH % Full Analysis Set (FAS) T17-o
720

3) BIEEHEIE B O8N

BRhEE EFHIE E ORI BT 2857 D O
SFEEEFBAR BT E2EH L, BEBHOE
Biz v OESFEEEE (T) B X UHERMOEDB:ZD
DOFSFEEEE (B) 2RO TOR»EH U,
REGMIC B 2 BEHAM D & O S FEIEEBRAZE
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) Screened
1st period _
n=78 -
Screen failures(n=>5)
Ineligibility : 4
Consent withdrawn : 1
Enrolled
n=73
FAS
n=73 Discontinued the study(n=11)
Adverse event : 4
Lack of efficacy: 6
Completed Consent withdrawn : 1
n=62
Did not enter the Second Period
(n=7)
ond period | Trolled
Fig.2 Disposition of patients n=>55

(%)=(B—T)/Bx100

N159 BRERCIE 77 & REEDEREM I B8 1) 2 B
fip & OFVERBURDEOHFREN 16.3%TH D, &K
HEATHE S N3 LEV OFAFEEELRAZEDO FRED
T 95%CI D TRED A & b 16.3% % LE-715
&, BROCEE®D 2 LHmT Lz,

. #& S

1. EFIDAR

1 78 HIREFE s, BEHMPIER - K
HEEREE B L OHEEREO 7O 5 B2tk & 7 38
Bl B1IHIBHFINBHOS b, RBEPE
Sa3nz B3HEE 1O FAS & Uiz, B 1HO 7341
o 62 BlOSIEEEIR 258 T Uiz, 55 1 H Rk L 7o 4
BER1IHTHD, FIEEBIDHER S0 64, &
EERD 4 HBIUREBERE1HTH-7: (Fig. 2, 8
1HIZET L7z 62810 5 B8 2 Bl BIT U - BRE 1
55 B TH o7z,

2, BEEE
BEOENE, B4 (56.2%) B & UL 32 fl
(43.8%) Thoiz, Fhi (FHELSD, MUTHE &
10.1+3. 4%, A% 1X32.43+13.20kg, & E X
134.55%20.69cm THV, BLAEITED s oz,
T A AFEEFENT 4.06+43.37 /%, TEIRHAREIZ 6,46+
3.80ETH Y, PEHTA»AZET 2 FIFEEEI 68 1

(93.2%) THR®Z L, IALLOHFABNIEE 2T
(Table 2),

3. By

1) EEFMEER
BERR OB D Y OFLHFEEBEOFRE (B 1Y
Sz [Q1]-5 3 WA 4z & [Q3]) 17.67 (2.50-
18.71) THh o'z, IREHEICB T 2 HELHAM» 5 DB
Hz) OEWHFEEBPED R IE [95% CI] &
43.21 [26.19, 52.14]1%TH YV, 95% CID FRISEHE
R ELEEER2 R TEED16.3%% LH-T:
(Table 3),

2) BIRFMEE S LUt DOBENHEIFMEER

SEAREART 1 B 17 BB H 72 0 DERS FEAEE S D Hh s (E
(Q1-Q3) 1X3.9 (0.86-17.26) T, FEMHARIICB T2
BHEAM» > OB D2 OF S RIERAVEO fL{E
[95% CI] 1% 39.02 [26.67, 52.07]1% T H o7z, S
R L REPBC BT 3 50% v ARy —1— K
BZENZFN38.2% & 38.4%ThHY, FHIEL L VWK
EHMC B T 20 RENHEI L L HEREOEE X
4.4% % 2.7%Th-7z (Fig.3),

LEV #5514 0 ~ 2 5 BOE H 7 0 OEHFEAEE S0
DEOPERME (Q1-Q3) 1 38.04 (4.64-79.76)%TH
D, HBE5RRE 2 EEORED S S FHIERE OBV
R 5N,

T AD AMEREBNCED 2 ) OWSFIERDE GRE
i) 2Lz s, omRE (Q1-Q3) i,
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Table 2 Baseline demographic and epilepsy characteristics

Characteristics Levetiracetam (%="73)
Age (years) Mean (SD) 10.1 (3.4)
Median (Min-Max) 11.0 (4-15)
Age classification #n (%) <4 years 0 (0)
4-7 years 22 (30.1)
8-11 years 22 (30.1)
12-16 years 29 (39.7)
Gender 7 (%) Male 41 (56.2)
Female 32 (43.8)
Weight (kg) Mean (SD) 32.43 (13.20)
Median (Min-Max) 30.60 (14.6-68.5)
Height (cm) Mean (SD) 134.55 (20.69)
Median (Min-Max) 136.10 (98.0-173.5)
Epilepsy duration (years) Mean (SD) 6.46 (3.80)
Median (Min-Max) 6.10 (0.60-15.60)
Age at onset of epilepsy (years) Mean (SD) 4.06 (3.37)
Median (Min-Max) 3.50 (0.00-12.40)
Epilepsy syndrome 7 (%) Symptomatic 41 (56.2)
Cryptogenic 38 (52.1)
Idiopathic 3 (4.1)
Unknown 1 (1.4
Etiology of epilepsy % (%) Unknown 38 (52.1)
Congenital 18 (24.7)

8
Perinatal event 6 (8.2)
Cranial trauma 2 (2.7
Brain surgery 1 (1.4)
Cerebral infection 6 (8.2)
1
3

Metabolic cause (1.4)
Other 4.1)
Seizure description # (%) Partial onset seizures 73 (100.0)
Simple partial 30 (41.1)
Complex partial 65 (89.0)
Secondarily generalized 41 (56.2)
Generalized seizures 9 (12.3)
Unclassified epileptic seizures 8 (11.0)
Cluster seizures 20 (27.4)
Number of AEDs taken per subject # (%) 0 0 (0)
1 5 (6.8)
2 68 (93.2)
Concomitant AED 7 (%) VPA 37 (50.7)
CBZ 22 (30.1)
LTG 19 (26.0)
CLB 15 (20.5)

[Abbreviations] SD, Standard deviation; AED, anti-epileptic drug; VPA, valproate; CBZ, carbamazepine;
LTG, lamotrigine; CLB, clobazam

Table 3 Efficacy primary endpoint

POS frequency (n=73) Percentage reduction (%)
Period Baseline Treatment Treatment
Median 7.67 3.92 43.21
[95% CI] - - [26.19-52.14]
Q1-Q3 2.50-18.71 0.93-17.08 2.08-63.26

[Abbreviation) POS, partial-onset seizures
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FEFEEB L CEBERETZ N 21 38.57 (8.93-66.97)%
BELU39.88 (—12.19-57.61) % ThH Y, @FER LXK
EREEFEDONZD oI, Fiz, REERNSAITRER
LEEOHRET 217572 &£ 2 5, 20 kg K, 20.5~30.5
kg SKiE, 30.5~42.5kg K, 42.5kgl ETENREN
45.88 (2.97-88.74) %, 26.66 (—4.68-56.02) %,
37.89 (—9.64-59.32) %3 & 1} 49.75 (24.57-63.26) %
TEFEMERERERTED ONEP -T2, 20.5~30.5
kg K OBETHRIEBDEIMEASEE T D 5 17223,
REED 2 Blostl & LR U CTEWREFAZEERRL, 20
EE-XDLDEEZ BN,

4, el

55138 (EERAR -+ FHm A -+ E ) © LEV F
1 ABESE (SD) 1345.92+7.87mg/kg/HTH D,
T SEARE 96.1621.96 HTH - 72,

FEERI 3BT 606 (82.2%) Rdoh, F0
5 LHRREBERIPIEETE R WEEERIT 414 (56.2%)
B BT, BB, FLEDH L BEELREEERIIWV
THHRED SNTh o7z (Tabled), BEEISE & ¥
EFEEINEEEZRBERD 1HOAHTHD, FEAED
FEERUIBETH-o 1z, BIPTREBEEORVWES
ERX, EIE (43.8%), BWFEEE (39.7%), LXER
o (8.2%), FEE\ (6.8%) THbY, TDOfMDIFEHREK
3BUEDHESZERTIE, TH, ' PR (FREE
BOER), BEBEE (WFhd 4.1%) BRBDL SN
(Table 4),

RRBERPEETELWHEE IR LOFEER
i, fEER (41.19%) & U UL (4.1%) Thoiz,
fERZFIE L7z 304 (354 244 25#) I8E
HMICEREFEL, Z DR, & LA EOEFTE
MBS L R—EFDEFTIE LEV 2IET 52 Ltk
DEBEE -7z, U U BRERIEL 3HIE, 1k
WOTADPAREE (0.2~0.65%), BV TAD»ARRKH
B (7.7~14%), REEWOHBL - BHFETELRED
5Tz,

BEFIFCES - EEERI 40 (5.5%) 5 IR
Do, TORFUTTL CLE2H (281 b HFE
EHHE), EIRS I UREE 16, B2 14THY, »
Fhb LEV t OFRBERIEIBETE kb ol, Ll
75, WSUKBD2HEbEEERBETCLEVD
ik, BEEL7, EREBHEERHIR LI 1 HIEE
T, LEV O BEHR Lz, BBz o&E52HIEL
72 1PliZEE T, LEVHIEELREETH- 2,

BEPRMEE, LENB L UL IV A 0 S
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N
(@]
1

@ Evaluation period
OTreatment period

Patients (%)
—t —t N N w wW
[8)] (] (6] (o] o O @)}
T T T T T T T

0 50% Responder Seizure freedom

Fig. 3 Rate of 50% responders and seizure freedom

PR - KBz L, E1HIBWTLEV KLY
W E 2 2 LR E RS o Tz,

m. % =

FRETIE, OMTAPAETHIRFEFa Y bo—
VBN OESHERET 2 BEANNETA» AR
FHiktd 2 LEV fREHROEMM t et 2T L
N01223 B0 5 B, 518 LEVHEREE 14E8ETO
FHW) OFEREPERR LI,

KRBRIKETER S NI 7T R BERE (N159
HER) WBWTEI LEV OB - Z&ENRENT
WBIERSY, FITLREEPHREYTICHETRT
LEV O#5HEOFKIEREE LT 25B TV 1 T
EWE iz, KRB TERICHRE I NIz LEV OB
WCHRNEES D 5 & T 2B#EIX, BEbl D HoFHIEE
FE D LD hIE 95%CI O TR N159 B 75 &
REOBED T2 0 IS FEEEBRDEOTRIE (16.3%)
BHZ DI ETHoTe. AEEE 1 HiB & U N159 BBk
WWESRS NISEF O NOFETERRES & EERE:
gL 23, SBETAEZEVEAONZ D
7zo 2FIOTLT ADAZEEGA LI EF OIS AR
DEIHTIZ8.2%THY, NISIHE (7 v REE
54.6%, LEV#62.4%) LHBLTE»>b0DD,
TIsER D B DB H 72 © OERSFIEREEIZERIL T
BY, 2HFRECOESEDECHEREI RIZTEE
BAhSWwEEZoN, MEDZ &2 5, NI159 REOD
EEZ b L ICAHEE | BOBERHERE 2 RE L
TR EEZs N, ‘

B LB W, FEFIEE Th 2 BEHE
B ABEELEY S OB BT D ERSFEEEFEAED
B (43.21%) @D 95%CI FRRIX26.19%TH 1,
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Table4 Summary of TEAEs during the treatment period (up-titration and

evaluation period)

Levetiracetam (n=73) n (%)

At least one TEAE
Serious TEAEs )
Discontinuation due to TEAEs
At least one ADR
Severe TEAEs
TEAEs requiring dose change
Number of deaths
TEAEs reported by =2% of patients
Conjunctivitis
Diarrhoea
Nausea
Pyrexia
Feeling jittery
Irritability
Gait disturbance
Nasopharyngitis
Upper respiratory tract infection
Hordeolum
Excoriation
Arthropod bite
Decreased appetite
Back pain
Somnolence
Headache
Ataxia
Mood alteration
Allergic rhinitis
Rash

60 (82.2)
0 (0)

4 (5.5)
41 (56.2)
1 (1.4)
12 (16.4)
0 (0)

(2.7
(4.1)
2.7
(6.8)
(4.1)
2.7
2.7
(39.7)
(8.2)
2.7
2.7
2.7
(4.1)
2.7
(43.8)
2.7
2.7
2.7
(2.7
2.7

Do

DO DO B DD DD DD WD) WU D WD

Do

(Abbreviations) TEAE, treatment-emergent adverse event; ADR, adverse

drug reaction

LEV OESE CIERINES S 5 L BIcRE LB
B (16.3%) % LE-7 2 L SHERS N, @I TORKE
EFEBRIE LEV OFRME 2 Z/RT2/ERBVE LNz, &
7z, N159SRERICB 1T 3 LEV BESFHOBRENEIc B
BB BT D O E BR A D ol 1% 43.3%
9, AEERTORME LELLL Ttz KRBT LEV
DRSS RS 550G 2 BB I B RED s, K
A LR W NRIE S LT b 2 QAR O® S 55
ENnde, MEBRCBT S 0% VARY -1V —1 B
S UREHEERIZODWTIE, KEBRTENFN 38.4%
BLU2.7%THD NI BB D 44.6% 8 X U 6.9% &
Hog BT EWER D B - 72,

KBS | HCRAEERR 2.2% B h, 7
DHH LEV EOREBEBRPEETERVWEESZERIE
56.2% 12588 BT dS, BTk EDEESEEER IR
»ohihole, LEV EORRERBEETE WG
EEETRIERORIERN 43.8% LB <, © 0L

O EHMICHRE L, 2O L SEIER LEV O
BEYHCHAL R T OWEEER B INSD, F2
HHTOFHREE OHBSHETH %, BIREECIE
X, EEENEE LI 1HRREIE A CHE
ET, TOERELIEZLALDENTLEY 2BET 32
L EBREE T, BEBERDIOEBEFILICEST:
4 (R O Rk 2 3, fEHR o eik 1 3 & UV 1
) ©>5, BEEO 112K 3FEEET, LEVOD
bz K D EE - BR U7z, B O BEFREL 341
BHBEL T, 1RO TAPARE, EVWERHRES
FUSEEREETRL, BEhbeE- 203 51cH
BEE WO HBR D Doz, ZDLSBEEENTIH,
LEV BS5 B LERRECEER T 5% FIEESNLET
Hb,

wa Tk, LIELIE/NRLEV R BECIERE - 178
BEOHEBANBE SN T 01, —7F, KEBRTH
EBEINTERE - THEFCEELEEERTIE, 27
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s L UOESEREEFRENL 26 2.7%) LrED
5N dro 7z, Kanemura 5913 61 &0 HAANET
ADABETLEV OFIRZ2®RETLIEZ 3, LEVIZ
X B 1EME - TEICEET 2 BEEERIRD oo
EERELTWE, PiTA»AZERBIREOTEINE(LIZRE
MATHRE 2 E T 2EACSHARATLIORELY T
WEFDH B89, EER TR IO LEEREETS
INRTADABER Do TEET 2 LHES R,
LEVIZ X 2 T8EMEEESFLECIVEETZHD
DY, HERAOBICRIDHICEET I EBLEELEZ
5N5,

R, LBERB L UL IAT 4 v DER S
T HER - BEICHL, KXEBROE 1T LEV 258
PR I %2 2 LR EA 2 R & v o oo INRORE,
BNOEZRIROBRENHETH Y, 528 CHERT
LLENRD B,

FHEICBWT, LEV OFE XHABRBIEEOFEN
50 kg 5K % T 13 20~60 mg/kg/H, 50kg ML E T
1,000~3,000mg/H & L7ze LEV © Z i1k TOEYE]
BRI 6, AEZED PHRICHE L & 2 EYHEEE
A, ERNcZ0EYEE 7 7 A VIR L
NRTEBT 2, 7075 AREALHELNET
30~40%E <, NEROHEREERZ D L CHAEIT S L
PRI N T B, HEANDRBLORATADAR
BTOEYEREEE, FEBRB L URAT S TA»A
BEDOFERS CINEI NIV > TV X 2 RHEEY
BIREEEITIC X DT, 10~30mg/kg (HKE 50 kg Bl
X 500~1,500mg) D 1H2EREEZT/NRTA
MHABE L 500~1,500mg @ 1 B 2 EBE2ZF K
NT A A B O MR EEYIRE O EREIZIZIZFERT
bHolz Zid DEVEIEMKETOFBERD S, AHBRI
BYIZAERZACLEVOMRZBRE LI EEZ 6N
Jzo 85I, AR TIEF/KHEFEEINIZLEV FI4
svay 7R ERFEECERA L, LEVORrS A yvuy S
& SEFIE OEMFNRSEERIBER I TH» 2 BEE
Mo Fo4>vmy 7RIEEER & I LR O L 2 RA
BEETCAVTIA TV ADEENHFESNE 2L, &
TeREDID OFFEEHAERENTRR L2 2 Lo,
EERTEZBOTNIER LT L D ERENSHFETF &
Ezohbd, i, BPBERIGULFEOYIEZ bAJET
b5,

R T, HARMNNRESFEIEEE 2XRIC LEV §f
BEEOENE, T8 L UEYEELZBREL
NO01223 8EED S &, BUEOBRIEE FHN E LIZE 1
MBI 2ERPHRE LT, AEERE 1 HOKRE,
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LEV ORI 14 B O TR I 8 T/RNEE S
FIEBE WL BRIF2FRES2 6 VR EER2E T2
ZERRLZ, &5, R4 vuy FRlEw3/pRIR
WLl mFE™EmE -2 Lt b#HE->T, LEV
BHARMNNEEGFREOERCERERED 1 DR
DI2EeFEZ NI,

E

FHBE 22—V ==Y 2 iz L D ER I Nz, K
BRI 800 - T nwieeE 30 EEEEOSERE T/
SHEEEZ S ICEREMIEET VI LET, EHmTOE
FEVERER I OXHHE - STk wnha—y — =Yy
VAT A ANT 7 27— RO IUHERER L 5 ONSHE
YIR BB S 101278002 7 v T BD X T4 v 2
A =B BE T2 LET,

FER © Y (REEAT | BEHS)

B CLEV F34 20y 73l BB OEYEIRELLE
HEABERAL 287 o0xd—1"—EIZ&Db,
LEV500mg % F I 4 ¥ v 7 50%HF £ 7213 500 mg £ & L
T, TNHQWT N EEERICHEERORE Lz, 26

PHEAANSN, 2EVEBRERET Lz,

M#Ed LEV BEHEROSMEIEIIF 54 oy 7H L
FEATIZIZERCHERE L T2o tuae O FRAE (F/NME~BKX
B) 2R Z4 ¥y 7HI T 05.00 (0.233~1.50) KR,
$EHI T2 0.633 (0.250~2.00) BRI THote F T4 v
Oy THE EGEFID Cuax B & RS2 EHME AUC, ., [44
BEERE (%)] ZEnEFn, 20.9 [24.5] ug/mL, 149
[15.6] pg BER/mL % & U119.6 [28.1] pg/mL, 151
[15.2] pg < BEME/mL T, BHIEO Cax B & FAUC,_, ®
A FHEOE (95%CD 13 % 72 4110680 (0.9689,
1.1772) 8 X 1°0.9871 (0.9701, 1.0044) Th-otz. T 1
5 R EYFAESEOREEFETH 5 0.8~1.25 DHERNI
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