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Table 1. Subject characteristics
Secondaty infection of
Characteristics injury, burn, and Acute cholecystitis Acute cholangitis
surgical wound
Number of subjects evaluated n=10 n=5 n=3
Gender Male 5(50.0) 3(60.0) 3(100.0)
Female 5 (50.0) 2 (40.0) 0(0.0)
Age (yr) <65 3(30.0) 3(60.0) 2(66.7)
65< 7 (70.0) 2 (40.0) 1(33.3)
Mean = SD 66.0+13.4 66.2+10.7 52.3*11.7
Median 70.0 63.0 50.0
[Min. —Max.] [37-80] [53-82] [42-65 ]
Body weight (kg) <40 1(10.0) 1(20.0) 0(0.0)
40-<60 5 (50.0) 2 (40.0) 2(66.7)
60—< 80 3(30.0) 2 (40.0) 1(33.3)
80< 1(10.0) 0(0.0) 0(0.0)
Mean = SD 55.2*12.1 56.8 +16.4 58.0*+4.0
Median 53.7 575 56.5
[Min. —Max.] [38.0-80.8] [36.5-74.6] [54.9-62.5]
Diagnosis Secondary infection of injury 0(0.0) — —
Secondary infection of burn 1(10.0) — —
Secondary infection of surgical wound 9(90.0) — —
Complications No 0(0.0) 0(0.0) 0(0.0)
Yes 10 (100.0) 5(100.0) 3(100.0)
Drainage No 10 (100.0) 3(60.0) 0(0.0)
Yes 0(0.0) 2 (40.0) 3(100.0)
Surgery No — 3(60.0) 0(0.0)
Yes — 2 (40.0) 3(100.0)
Previous antimicrobials No 3(30.0) 5(100.0) 3(100.0)
treatment Yes 7 (70.0) 0(0.0) 0(0.0)
Concomitant drugs No 1(10.0) 2 (40.0) 0(0.0)
Yes 9(90.0) 3(60.0) 3(100.0)
Comcomitant therapy No 4(40.0) 2 (40.0) 1(33.3)
Yes 6 (60.0) 3(60.0) 2(66.7)
Causative organism No 0(0.0) 2 (40.0) 0(0.0)
Yes 10 (100.0) 3(60.0) 3(100.0)
():%
FOBAMME D 3B ERDPHEITH 572, HME - 6. FEYH)RE
B b LTRSS O “RKIBRBIO D B, B ERC SEW BT 0P R 2 R RS, LVEX TG 23030 B
(%) &R S U 9 AR TRAD S WIRIBITH Y, WHROREIA 2 Ik pil i %R & Fig. 1 17
[frdel &HE Sz 1 BBEBEGO RIERFITH - 72 L7zo MHEEAD O RUCL 7203t 2 JHEEART, JHAE A & FRIL
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¥k, P. aeruginosa 4 ¥, Enterobacter aerogenes 2 ¥, E. cloa-
cae 2 ¥k, Serratia marcescens 2 ¥k, S.aureus (MSSA) 1
Pk, S. aureus(MRSA) 1#k, Enterococcus faecalis 1 ¥k, En-
terococcus avium 1 ¥k, P. distasonis 1 ¥k, B. fragilis 1 ¥&) T
H Y, E. coli B XK pneumoniae 133X T ESBL JEREHE
WT&® o 72 LVFX ® MIC 1£=< 0.06~64 ug/mL T &
D, BHHE TR TRTHE L,

L7zt 2 AR ICIX ) L7z 2 ds, BVEIHIEREH
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(&, BEA LVEX (RS R G 3 BRI 21 ¥ — 2 fH 2R
L7zo NHEENHIT 2RI L 72 2R SE % 2 24 0 nidi B G 3
WO MmAEH LVFX REIF 78 B L U 113 ug/mL T
HY, MHEHFHR LVFX REIE 139 B L U8 245 pg/mL
T o 720 MEH LVFX B2 2 R8T LVFX
DX 178 B LU 216 ThH o 720 JHE NI 2 FRILL
AR % 4 4 0 rGE B G 3 R 2 o il %E b LVFX
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Table 2. Baseline causative organisms identified

. . Secondaty infection of injury, . -
Causative organisms . Acute cholecystitis Acute cholangitis
burn, and surgical wound
Number of subjects evaluated n=10 n=5 n=3
Monomicrobial infection 5(50.0) 2 (40.0) 2(66.7)
Gram-positive bacteria
Staphylococcus aureus (MSSA) 1 — —
Enterococcus faecalis 1 — —
Gram-negative bacteria
Escherichia coli — — 1
Klebsiella pneumoniae — 1 —
Enterobacter cloacae — 1 1
Pseudomonas aeruginosa 3 - -
Polymicrobial infection 5(50.0) 1(20.0) 1(33.3)
Escherichia coli + Klebsiella pneumoniae 1 1 1
Enterobacter aerogenes + Pseudomonas aeruginosa 1 — —
Enterobacter aerogenes + Serratia marcescens 1 — -
Staphylococcus aureus (MRSA) + 1 — —
Enterococcus avium + Bacteroides fragilis
Klebsiella pneumoniae + Serratia marcescens + 1 — —
Parabacteroides distasonis
Pathogens were unknown 0(0.0) 2 (40.0) 0(0.0)
(%
Table 3. Clinical response
. ) . Clinical response Efficacy rate™ (%)
Visit Diagnosis n
Cured Failed Unknown (95% CI)
Secondary infection of injury, burn, and surgical wound 10 9 1 0 90.0 (71.4, 100.0)
Secondary infection of injury — — — — —
EOT Secondary infection of burn 1 0 1 0 0/1
Secondary infection of surgical wound 9 9 0 0 100.0 (100.0, 100.0)
Acute cholecystitis 5 5 0 0 5/5
Acute cholangitis 3 3 0 0 3/3
Secondary infection of injury, burn, and surgical wound 10 9 1 0 90.0 (71.4, 100.0)
Secondary infection of injury — — — — —
TOC Secondary infection of burn 1 0 1 0 0/1
Secondary infection of surgical wound 9 9 0 0 100.0 (100.0, 100.0)
Acute cholecystitis 5 5 0 0 5/5
Acute cholangitis 3 3 0 0 3/3
*Efficacy rate = “Cured”/(n — “Unknown”) X 100
EOT: End of treatment; TOC: Test of cure
Table 4. Microbiological response at test of cure
Microbiological response
Diagnosi Ren] Eradication rate* (%)
iagnosis n t
Eradication | Colonization | = P ace.men Persistance | Unknown (95% CI)
bacterium
Secondary infection of injury, burn, and | 10 6 3 1 0 0 90.0 (71.4, 100.0)
surgical wound
Secondary infection of injury — — — — — — —
Secondary infection of burn 1 0 0 1 0 0 0/1
Secondary infection of surgical wound | 9 6 3 0 0 0 100.0 (100.0, 100.0)
Acute cholecystitis 3 3 0 0 0 0 3/3
Acute cholangitis 3 3 0 0 0 0 3/3
*Eradication rate = (“Eradication” + “Colonization”)/(n — “Unknown") X 100
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Table 5. Microbiological response by MIC at end of treatment

LVFX MIC (ug/mL)
Causative organisms Total
<0.06 | 0.12 | 0.25 | 0.5 1 2 4 8 16 | 32 | 64 | 128 | >128
Gram-positive bacteria
Staphyrococcus aureus (MSSA) 1/1 1/1
Staphyrococcus aureus (MRSA) 1/1 1/1
Enterococcus faecalis 1/1 1/1
Enterococcus avium 1/1 1/1
Gram-negative bacteria
Escherichia coli 1/1 2/2 1/1 4/4
Klebsiella pneumoniae 4/4 1/1 5/5
Enterobacter cloacae 1/1 1/1 2/2
Enterobacter aerogenes 1/1 1/1 2/2
Serratia marcescens 1/1 | 1/1 2/2
Pseudomonas aeruginosa 3/3 1 1/1 4/4
Anaerobic bacteria
Parabacteroides distasonis 1/1 1/1
Bacteroides fragilis 1/1 1/1
Total 7/7 3/3 | 3/3 | 5/5|2/2|1/1]1/1|1/1 1/1 | 1/1 25/25
(a) (B)
300 - 30.0 -
5 —e—No.1 = —o0—No.1
£ £
- —a—No.2 5 —-No2
2 200 2 200 |
= =
2 2
-— -
< <
i=] b=}
=} =}
[} [
g g
S 100 - £ 100 A
Q Q
> <
= =
0.0 T T T T T T T T T | 0.0
-3 0 3 6 9 12 15 18 21 24 27 -3
Actual time (h) Actual time (h)

Fig. 1.
(A) gallbladder bile (n

DI (FEPH) 12 6.8 (49~9.7) pg/mL, JHEH
i LVEX BB oMl (iPH) (& 12.0 (9.0~15.6) ug/
mL T&» ), Mm4EdH LVFX #EEEICx 3 2 HEHTH
LVFX REO LT (#iPH) 13 1.82 (1.37~231) T
Ho72o (Tables6-1, 6-2),

7. VR
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136%(3/22) TH v, 2 EIWHB LRI E 2 H o
720 BWEHOEMEERTRTRETH Y, BT TT
[IETH - 72,

Concentration of LVFX in gallbladder bile and duct bile (LVFX injection 500 mg/60 min infusion).
=2), (B) duct bile (n=4)
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Table 6-1. Concentration of LVFX in plasma and gallbladder bile

LVFX concentration

Sampling plasma gallbladder bile Penetration ratio™
(ug/mL) (ug/mL)
n 2 2 2
. . Mean = SD 2.67+1.34 5.19+4.39 1.75+0.76
before infusion .
Median 2.67 5.19 1.75
Min, Max 1.72,3.62 2.09, 8.30 1.21,2.29
n 2 2 2
o Mean=SD | 9.59+247 19.21+7.47 1.97+0.27
3 h after starting infusion .
Median 9.59 19.21 1.97

Min, Max 7.

84,11.34 13.92,24.49 1.78,2.16

*Penetration ratio = gallbladder bile concentrat

ion/plasma concentration

Table 6-2. Concentration of LVFX in plasma and duct bile

LVFX concentration
Sampling plasma duct bile Penetration ratio®
(ug/mL) (ug/mL)
before infusion n 4 4 4
Mean = SD 1.25+0.56 321+2.11 275191
Median 1.13 2.64 1.92
Min, Max 0.69, 2.03 1.39,6.18 1.55,5.59
3 h after starting infusion n 4 4 4
Mean = SD 6.76 £2.08 11.97£3.10 1.82+0.42
Median 6.22 11.64 1.81
Min, Max 4.89,9.70 9.04, 15.57 1.37,2.31

*Penetration ratio = duct bile concentration/plasma concentration

AR CEEEHMEIHH & L 720H00H E i O BRR ) R %
B Lo, oM - 24 X OV TAI SR o IRIg
BeT10 4, BEHER TS A, QHHERTIHTH -
720 TNHOWEFHDH L, LVFX EHANRGICE DT
B R SE R DY SRR b2 2 &5, LVFX
FEIHIANG) ) 5 2 7l &, AV - 2B X OVl
FOZRERT 14 (BEO ZKIES), SEHER T
5L Tholze WEWMIE, B RIEGEHTIE
LVFX {43715 H, LVEX #I# 7 HECTH 1, Stk
HEE 5 TId LVFX JESH) 10 H R, LVFX #1151 4
HHT#® o720 LVFX {EHF O A THEHER T & SNp
B3 16 44 (AR o k& 9 44, SEIRgESE 3 44,
BERER A4 THoT

BHHER OBRIRRI AL, FME - Bl b X Tl
D ZWEST 90.0% (9/10) TH D, ZAMENHER S B X
ORI & 3 A oga e e e sh, wi
b BRI 2 BHFAIRPE O N A ER S 209 b,
FHAEGNZ 34T o 7o ABIEIRESE T IHEELIBRN 73
3N, FRTMHEDPCEITYR SN, WRIEGE L TE
HEL Do 720 PHHEBIS D) B 14103, IHEBHO
FHEDREETFMPICL BONIT & &b IZBAD N
WCHEE SN RELRTFINTH o720 Dbl Lpb,
LVFX {5 A% G- 23 SRR R T B B W T H AR

Thd I EIRBI NI,

IR E R ORRIRR RS B3] S Stk
B, BUEORIBED 14 TH - 720 ATl 3% 11
VEBAR OB T LVFX {143/ 35 & OF LVFX LA %
HIZ&koT, WoZzAWRLb 00, HHcHER (3%
H#T 7 HE) ICHEIERSFEBL, HUEWEOREIZ
L BWEHEAT o BBETH o720 BUBANL, EH DN
7 #ReSeb i, BNCHIBERLRRASEAE L, B T EEO 2,
HRITIEHRIC AL L 27z ORI S X 2 BIFASHAY S
bNBET, AEREEZEI LR TWEREH L EINT
WY RIRERICE GRS N7 1T RGO wERE 1%, 258l
MHEET HBIEZH ), BRI RG24 ) & L 72 5E
TERE 2 N7z,

R 7 5 o3 B S M2 RE, K preumoniae 7% 5
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ALK, P.distasonis % 1 ¥k, B. fragilis H* 1 ¥k T > 72
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Table 7. Adverse event and adverse drug reaction incidence

Adverse event Adverse drug reaction
Patients evaluated for safety 22 22
Patients with adverse event/drug reaction (%) 14 (63.6) 3(13.6)
Events 40 17
System organ class and Prefered term* Patients (%) Events Patients (%) Events
Infections and infestations
Herpes zoster 1(4.5) 1
Metabolism and nutrition disorders
Hyponatraemia 1(4.5) 1
Psychiatric disorders
Insomnia 1(4.5) 1
Schizophrenia 1(4.5) 1
Nervous system disorders
Headaches 1(4.5) 2
Vascular disorders
Phlebitis 1(4.5) 1
Respiratory, thoracic and mediastinal disorders
Hiccups 1(4.5) 1
Rhinorrhoea 1(4.5) 1
Gastrointestinal disorders
Vomiting 2(9.1) 2
Abdominal discomfort 1(4.5) 1 1(4.5) 1
Constipation 1(4.5) 1
Diarrhoea 1(4.5) 1 1(4.5) 1
Dry mouth 1(4.5) 1
Nausea 1(4.5) 1
Skin and subcutaneous tissue disorders
Dermatitis contact 2(9.1) 2
Eczema 1(4.5) 1 1(4.5) 1
Erythema 1(4.5) 1
Musculoskeletal and connective tissue disorders
Tendon pain 1(4.5) 1
General disorders and administration site conditions
Injection site erythema 2(9.1) 5 1(4.5) 4
Injection site pain 2(9.1) 5 1(4.5) 4
Injection site rash 1(4.5) 1
Injection site reaction 1(4.5) 1
Injection site swelling 1(4.5) 4 1(4.5) 4
Investigations
Alanine aminotransferase increased 1(4.5) 1 1(4.5) 1
Aspartate aminotransferase increased 1(4.5) 1 1(4.5) 1
Injury, poisoning and procedural complications
Wound complication 1(4.5) 1
*MedDRA/] version 16.1
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Clinical study on levofloxacin injection for surgical infection
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We evaluated the efficacy and safety of levofloxacin (LVFX) injection 500 mg once-daily by intravenous
infusion for 3 days to 14 days in patients with the secondary infections of injury, burns, or surgical wounds,
acute cholecystitis, or acute cholangitis. The utility of sequential therapies, from LVFX injection to LVFX
oral agent, for the treatment of surgical infection was evaluated. Additionally, the drug penetration into gall-
bladder bile and duct bile after administrating 500 mg of LVFX by injection was determined in patients with
biliary tract infections.

Clinical efficacy: The clinical efficacy rate at test of cure (primary endpoint) was 90.0% (9/10) in patients
with the secondary infections of injury, burns or surgical wounds. All five patients with acute cholecystitis
and all three patients with acute cholangitis were evaluated as cured.

Microbiological efficacy: The microbiological efficacy rate at test of cure was 90.0% (9/10) in patients with
the secondary infections of injury, burns or surgical wounds. Three (out of five) patients with acute cholecys-
titis and three patients with acute cholangitis were evaluated as demonstrating microbial eradication.

Pharmacokinetics: The concentration of LVFX in gallbladder bile and duct bile after administrating
LVFX injections was measured in two patients with acute cholecystitis (gallbladder bile) and four patients
with acute cholangitis (duct bile). The LVFX concentration in gallbladder bile 3 h after starting infusion in
the two patients was 13.9 ug/mL and 24.5 ug/mL, respectively. The gallbladder bile to plasma concentration
ratios were 1.78 and 2.16, respectively. The mean value of the LVFX concentration in duct bile 3 h after start-
ing infusion in the four patients was 12.0 ug/mL (range: 9.0 ug/mL-15.6 ng/mL). The mean value of duct
bile to plasma concentration ratio was 1.82 (range: 1.37-2.31).

Safety: The incidence rates of adverse events (AEs) and adverse drug reactions (ADRs) were 63.6% (14/
22) and 13.6% (3/22), respectively. The severities of all ADRs were mild, and all patients who had any ADRs
recovered.

From these results, LVFX injection 500 mg once-daily was shown to be useful for the treatment of the sec-
ondary infections of injury, burns, or surgical wounds, acute cholecystitis, and acute cholangitis, and it was
demonstrated that there were no significant problems with its safety.



