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A multi-center clinical trial of levofloxacin 750 mg intravenous infusion for 5 days

short-course treatment of community-acquired pneumonia
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= ’ Abstract: Objective To compare the efficacy and safety of
- ’ levofloxacin 750 mg for 5 days versus 500 mg for 7-14 days
j 7 intravenous (IV) infusion in the treatment of community-
g ; acquired pneumonia (CAP). Methods This study was a
9. . multi-center, randomized, openr-label, nomrinferiority,
10. . controlled clinical trial. The CAP patients were randomized

(1976—), , , to receive levofloxacin 750 mg IV daily for 5 days or

levofloxacin 500 mg IV daily for 7-14 days. The clinical

,E-mail: yyzhang39(@ hotmail. com, symptoms, laboratory tests, imaging results and
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microbiology data were collected and compared between the two treatment groups in terms of efficacy and safety. Results A
total of 241 patients were enrolled in this clinical trial from 10 study centers. Among these patients, 223 were eligible for full
analysis set (FAS) analysis, including 111 in 750 mg group and 112 in 500 mg group. Of the 223 patients in FAS, 211 were
eligible for per-protocol set (PPS) analysis, including 107 in 750 mg group and 104 in 500 mg group. Two hundred and forty-
one patients were included in safety set (SS), including 121 patients in 750 mg group and 120 in 500 mg group. The median
treatment duration was 5.0 days in 750 mg and 9. 0 days in 500 mg group. The median total dose was 3 750 mg in 750 mg
group and 4 500 mg in 500 mg group. The overall efficacy rate was 86. 2% in 750 mg group and 84. 7% in 500 mg group in
terms of FAS at visit 4, which suggested that the efficacy of 750 mg group was non-inferior to 500 mg group. Of the 111 FAS
patients in 750 mg group, 40 were bacteriological evaluable, and 41 strains of pathogens were isolated. Forty-nine of the 112
FAS patients in 500 mg group were bacteriological evaluable, and 51 bacterial strains were obtained. The bacterial eradication
rate was 100% in both groups. The clinical treatment efficacy rate for atypical pathogens was 100% in both groups. In 750 mg
group, the most common clinical adverse drug reactions (ADRs) were injection site adverse reactions including injection site
pruritus, pain and hyperemia. The other common ADRs were insomnia, nausea, skin rash. The most common drug-related
laboratory abnormalities were neutrophil percentage decreased, decreased white blood cell ( WBC) count, alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) elevation. Most of the ADRs were mild in severity and well-
tolerated. The safety profile of the two treatments was comparable in terms of the drug-related treatment discontinuation and
the incidence of ADRs. Conclusions The short-course regimen of levofloxacin 750 mg IV for 5 days is at least as effective and
well tolerated as the long-course regimen of 500 mg IV for 7-14 days in treatment of CAP.
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Table 1 Patient disposition in the two treatment groups
Levofloxacin 750 mg Levofloxacin 500 mg Total
Analysis set
No. of cases No. of cases No. of cases
Randomized patients 121 120 241
Non-target disease 3 2 5
No follow-up information after visit 1 and visit 2 7 6 13
Full analysis set 111 112 223
Violation of inclusion/exclusion criteria 3 4 7
Protocol violation 0 1 1
Concomitant use of prohibited medications 0 2 2
Missing end-point evaluation information 1 1 2
Per-protocol set 107 104 211
Safety set 121 120 241
2 (FAS)
Table 2 Baseline demographic data of patients in full analysis set
Levofloxacin 750 mg Levofloxacin 500 mg
Variable P value
(n=111) (n=112)
Gender
Male 57 67 0.2551
Female 54 45
Age(Mean®SD) 42.1+16.4 39.6+16.6 0.2557
Height/cm(Mean=SD) 164.9+7.5 166.7+7.6 0.079
Weight/kg(Mean= SD) 59.24+10.0 61.3+10.3 0.130 5
Temperature/C
38 to 39 60 64 0.772
=39 to 40 40 35
=40 11 13
Microbiologically evaluable patients/n 51 56 0.637
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Table 3 The treatment duration and total dosage in full analysis set of the two groups

Treatment duration/d Total dosage/mg
Groups
Mean=+ SD Median Maximum, Minimum  Mean= SD Median Maximum, Minimum
Levofloxacin 750 mg (n=111) 5.0%£0.3 5.0 6,3 3729.7+£213.6 3750 4 500, 2 250
Levofloxacin 500 mg (n=112) 9.54+2.6 9.0 14, 3 4 750,041 277.0 4 500 7 000, 1 500
4 4 (FAS)
Table 4 Clinical efficacy evaluation by full analysis set at visit 4
Groups Cure Improvement Failure Cure rate/ % Effective rate/ %
Levofloxacin 750 mg (n=109)¢ 61 37 11 56.0 89.9
Levofloxacin 500 mg (n=111)" 63 39 9 56.8 91.9

Difference of cure rate and 95% CI. —0.8%(—13.9% to 12. 3%) ; Difference of effective rate and 95% CI. —2.0%(—9.6% to 5. 6%).
“Follow-up information is not available for 2 patients at visit 4.

*Follow-up information is not available for 1 patient at visit 4.

5 4 (PPS)

Table 5 Clinical efficacy evaluation by per-protocol set at visit 4

Groups Cure Improvement Failure Cure rate/ % Effective rate/ %
Levofloxacin 750 mg (n=107) 61 35 11 57.0 89.7
Levofloxacin 500 mg (n=104) 58 38 8 55.8 92.3

Difference of cure rate and 95% CI: 1.2%(—12.1% to 14. 6 %) ; Difference of effective rate and 95% CI. —2.6%(—10.3% to 5.1%).
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Table 6 Bacterial eradication by treatment group based on full analysis set at visit 4
Levofloxacin 750 mg (n=111) Levofloxacin 500 mg (n=112)
Pathogen
Evaluable Eradicated Persistent Evaluable Eradicated Persistent

Gram-positive 9 9 0 25 25 0

Streptococcus pneumoniae 6 6 0 12 12 0

Streptococcus mitis 1 1 0 0 0 0

Group A and B hemolytic Streptococcus 0 0 0 1 1 0

Staphylococcus aureus 2 2 0 12 12 0
Gram-negative 32 32 0 26 26 0

Haemophilus influenzae 4 4 0 2 2 0

Haemophilus parain fluenzae 12 12 0 9 9 0

Klebsiella pneumoniae 9 9 0 11 11 0

Enterobacter cloacae 1 1 0 1 1 0

Enterobacter aerogenes 1 1 0 0 0

Escherichia coli 1 1 0 0 0

Serratia marcescens 1 1 0 0 0 0

Proteus mirabilis 0 0 0 1 1 0

Acinetobacter baumannii® 1 1 0 0 0 0

Acinetobacter lwo f fii 0 0 0 1 1 0

Pseudomonas aeruginosa 2 2 0 1 1 0
Total 41 41 0 51 51 0

“«Also known as Acinetobacter calcoaceticus.
7 FAS 4

Table 7 Clinical efficacy for atypical pathogens based on full analysis set at visit 4

Levofloxacin 750 mg (n=111)

Levofloxacin 500 mg (n=112)

Pathogen
n Cure Improvement Failure n Cure Improvement Failure
Mycoplasma pneumoniae 5 4 1 0 3 2 1 0
Chlamydia pneumoniae 1 1 0 0 2 1 1 0
Legionella pneumophilia 1 1 0 0 1 0 1 0
Mycoplasma pneumoniae + 1 0 1 0 0 0 0 0
Chlamydia pneumoniae
Mycoplasma pneumoniae + Chlamydia 0 0 0 0 1 1 0 0
pneumoniae—+ Legionella pneumophilia
Mycoplasma pneumoniae + 2 0 2 0 0 0 0 0
Legionella pneumophilia
Mycoplasma pneumoniae + 1 1 0 0 1 1 0 0
Streptococcus pneumoniae
Mycoplasma pneumoniae + 0 0 0 0 1 1 0 0
Staphylococcus aureus
Mycoplasma pneumoniae + 1 1 0 0 0 0 0 0
Klebsiella pneumoniae
Chlamydia pneumoniae + 1 1 0 0 0 0 0 0
Streptococcus pneumoniae
Legionella pneumophilia + 1 1 0 0 0 0 0 0
Hemophilus parain fluenzae
Total 14 10 4 0 9 6 3 0
o 750 mg 500 mg
A b A
(P=>0.05), . . 10, 750 mg

88.9% (24/27),

11. 1% (3/27),
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Table 8 Overall efficacy evaluation by treatment group according to full analysis set at visit 4

Groups Cure Marked improvement Improvement Failure Cure rate/% Effective rate/ %
Levofloxacin 750 mg (n=109)¢ 60 34 4 11 55.0 86.2
Levofloxacin 500 mg (n=111)" 62 32 8 9 55.9 84.7

Difference of cure rate and 95% CI: —0.8%(—13.9% to 12.3%); Difference of effective rate and 95% CI: 1.6%(—7.8% to 10.9%).
“Follow-up information is not available for 2 patients at visit 4.

*Follow-up information is not available for 1 patient at visit 4.

9 4 (PPS)

Table 9  Overall efficacy evaluation by treatment group according to per-protocol set at visit 4

Groups Cure Marked improvement Improvement Failure Cure rate/ % Effective rate/ %
Levofloxacin 750 mg (n=107) 60 32 4 11 56.1 86.0
Levofloxacin 500 mg (n=104) 57 31 8 8 54.8 84.6

Difference of cure rate and 95% CI. 1.3%(—12.1% to 14. 7%) ; Difference of effective rate and 95% CI. 1.4%(—8.2% to 10.9%).

10

Table 10 Drug-related clinical adverse events by treatment group

Levofloxacin 750 mg(n=121) Levofloxacin 500 mg (n=120)
Organ system/symptom

Event (n) n (%) Event () n (%)
Cardiovascular 1 1€0.8) 1 1(€0.8)

Palpitation 1 1 (0.8 0 0
Premature beat 0 0 1 1 (0.8
Gastrointestinal 4 4 (3.3) 15 10 (8.3)
Nausea 3 3(2.5 4 4 (3.3)
Abdominal discomfort 1 1 (0.8 2 2 (1.7)
Diarrhea 0 0 1 1 (0.8
Constipation 0 0 3 3 (2.5
Vomiting 0 0 4 4 (3.3)
Upper gastrointestinal hemorrhage 0 0 1 1(0.8)
Skin and subcutaneous tissue 2 2 (1.7 3 3(2.5)
Skin rash 2 2 (1.7 3* 3(2.5)
Nervous system 9 8 (6.6) 8 7 (5.8)
Dizziness 0 0 2 2 (1.7)
Headache 1 1(0.8) 3 3(2.5)
Insomnia 6 6 (5.0) 3 3 (2.5

Hyperhidrosis 2 2 (1.7 0 0
Injection site-related adverse event 18 14 (11.6) 19 15 (12.5)
Injection site pruritus 6 6 (5.0) 9 9 (7.5
Injection site hyperemia 6 6 (5.0) 6 6 (5.0)
Injection site pain 4 4 (3.3) 3 3(2.5)
Phlebitis 2 2 (1.7) 1 1 (0.8

*including one SAE patient (severe erythema).
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Table 11 Drug-related laboratory abnormality by treatment group

Levofloxacin 750 mg (n=121) Levofloxacin 500 mg (n=120)
Laboratory abnormality
Event (n) n (%) Event (n) n (%)
ALT elevation 7 7(5.8) 8 8 (6.7)
AST elevation 6 6 (5.0) 3 3(2.5)
Decreased total bilirubin 1 1 (0.8) 1 1 €0.8)
GGT elevation 1 1(0.8) 1 1(0.8)
LDH elevation 3 3(2.5) 0 0
ALP elevation 0 0 1 1 (0.8
BUN elevation 0 0 2 2 (1.7)
Decreased WBC count 12 12 (9.9 7 7 (5.8)
Neutrophil percentage decreased 13 13 (10.7) 4 4 (3.3)
Absolute neutrophil count decreased 11 11 (9. D) 4 4 (3.3)
Decreased RBC count 1 1 (0.8 0 0
Decreased hemoglobin 0 0 1 1 (0.8
Increased platelet count 4 4 (3.3) 6 6 (5.0)
Decreased platelet count 2 2 (1.7) 0 0
Lymphocyte percentage increased 1 1(0.8) 1 1(0.8)
Monocyte percentage increased 1 1(0.8) 4 4 (3.3)
Monocyte percentage decreased 2 2 (1.7 0 0
Eosinophil percentage increased 1 1(0.8) 1 1(0.8)
Eosinophil percentage decreased 1 1 (0.8) 0 0
Increased urine protein 0 0 1 1(0.8)

ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyl transferase; LDH, lactate dehydrogenase;

ALP, alkaline phosphatase; BUN, blood urea nitrogen.

12 87 (MIC,mg/L)

Table 12 The minimum inhibitory concentrations of levofloxacin against 87 clinical isolates (MIC. mg/L)

Microorganism Breakpoint MIC range MICs, MICyo S/ %
Streptococcus pneumoniae (16, including PSSP 13 and PISP 3) <2 0.5-2 0.5 1 100
Staphylococcus aureus (15, including MRSA 2 and MSSA 13) <1 0.125-32 0. 25 1 93.3
Haemophilus in fluenzae (6) < 2 < 0.015 < 0.015 < 0.015 6*
Haemophilus parain fluenzae (17) <2 < 0.015-0. 125 < 0.015 < 0.015 100
Klebsiella pneumoniae (21) <2 < 0.06-0.5 < 0.06 0.125 100
Pseudomonas aeruginosa (3) <2 0.52 3*
Acinetobacter spp (2) < 2 < 0.06-0. 125 2%
Enterobacter cloacae (2) <2 < 0.06-4 1*
Escherichia coli (1) <2 < 0.06 1*
Proteus mirabilis (1) < 2 < 0.06 1*
Enterobacter aerogenes (1) <2 0.125 1*
Serratia marcescens (1) <2 0.125 1*
Streptococcus mitis (1) <2 0.5 1*

* The actual number of isolates is presented instead of percentage if the total number of isolates tested is fewer than 10.
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