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INTRODUCTION

Biapenem is a parenteral carbapenem anti-

bacterial agent.1,2  Biapenem has a broad spectrum of

in vitro antibacterial activity against many gram-

negative and gram-positive aerobic and anaerobic

bacteria, including those producing β-lactamases.

Biapenem is stable to hydrolysis by human renal

dihydropeptidase-I (DHP-I) and it does not require the

coadministration of a DHP-I inhibitor.  Biapenem has

been available in Japan since 2002 and it was approved

by the Food and Drug Administration, Ministry of Public

Health, Thailand in 2009.

The objective of the study is to determine in vitro

activity of biapenem against common gram-negative

bacteria isolated from the patients at Siriraj Hospital.

MATERIALS AND METHODS

Study Organisms

Clinical isolates of extended-spectrum beta-

lactamase enzyme (ESBL)-producing E. coli (N=30),

K. pneumoniae (N=30), P. aeruginosa (N=30) and

A. baumannii (N=30) were included.  The studied

organisms were isolated from blood, sputum or pus of

the hospitalized patients at Siriraj Hospital who
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developed hospital-acquired infections during 2006 and

2009.

Susceptibility Test

The activity of biapenem against the studied

organisms was determined by Kirby-Bauer disk

diffusion and agar dilution.  The biapenem disk (10 μg,

Eiken Chemical Co. Ltd., Japan) and standard powder

(Eiken Chemical Co. Ltd., Japan) were provided by

Meiji Pharmaceuticals (Thailand).  Minimum inhibitory

concentration (MIC) of imipenem or meropenem

against the tested organisms was also determined.

Quality control was performed by testing the

susceptibility of E. coli  ATCC 25922 and P.

aeruginosa ATCC 27853.  The methodology for

susceptibility testing was by direct colony suspension

as recommended by the CLSI.3  Interpretative criteria

for susceptibility of ESBL-producing E. coli, ESBL-

producing K. pneumoniae, P. aeruginosa and A.

baumannii to biapenem are shown in Tables 1 and 2.

RESULTS

The inhibition zone diameters of the quality control

strains were 33 mm. for E. coli ATCC 25922 and 31

mm. for P. aeruginosa ATCC 27853.  The MICs of

biapenem against the quality control strains were 0.06

mg/L for E. coli ATCC 25922 and 1 mg/L for P.

aeruginosa ATCC 27853.

The susceptibility of ESBL-producing E. coli,

ESBL-producing K. pneumoniae, P. aeruginosa and

A. baumannii to biapenem determined by inhibition

zone diameter are shown in Table 3.  The rates of

resistance of ESBL-producing E .coli, ESBL-producing

K. pneumoniae, P. aeruginosa and A. baumannii.to

Table 1. Interpretative criteria for susceptibility (inhibition zone diameter)

of ESBL-producing E .coli, ESBL-producing K. pneumoniae, P.

aeruginosa and A. baumannii to biapenem.

citoibitnA elbitpecsuS etaidemretnI tnatsiseR

01(menepaiB μ )ksidrepg > mm02 mm91-51 < mm41

Table 2. Interpretative criteria for susceptibility (MIC) of ESBL-

producing E. coli, ESBL-producing K. pneumoniae, P.

aeruginosa and A. baumannii to biapenem, imipenem

and meropenem.

citoibitnA elbitpecsuS etaidemretnI tnatsiseR

menepaiB < L/gm4 8 > L/gm61

menepimI < L/gm4 8 > L/gm61

meneporeM < L/gm4 8 > L/gm61
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Table 3. Susceptibility of ESBL-producing E. coli, ESBL-producing K. pneumoniae,

P. aeruginosa and A. baumannii to biapenem determined by inhibition zone

diameter.

msinagrO elbitpecsuS etaidemretnI tnatsiseR

gnicudorp-LBSE iloc.E %001 - -

gnicudorp-LBSE eainomuenp.K %001 - -

asonigurea.P %07 %71 %31

iinnamuab.A %73 - %36

biapenem were 0 percent, 0 percent, 13 percent and

63 percent, respectively.

The MIC50 and MIC90 of biapenem, imipenem

and meropenem against the ESBL-producing E. coli,

ESBL-producing K. pneumoniae, P. aeruginosa and

A. baumannii are shown in Table 4.  The MIC90 of

biapenem tended to be less than that of imipenem and

meropenem for ESBL-producing E. coli, ESBL-

producing K. pneumoniae and P. aeruginosa.

DISCUSSION

In vitro activity of biapenem, imipenem and

meropenem against gram-negative and gram-positive

pathogens in more than 6,000 clinical isolates worldwide

Table 4. MIC50 and MIC90 of biapenem, imipenem and meropenem against the ESBL-producing E.

coli, ESBL-producing K. pneumoniae, P. aeruginosa and A. baumannii.

msinagrO citoibitnA CIM 05
)L/gm(

CIM 09
)L/gm(

egnaRCIM
)L/gm(

gnicudorp-LBSE iloc.E menepaiB 60.0 60.0 52.0-30.0

menepimI 31.0 52.0 52.0-31.0

gnicudorp-LBSE eainomuenp.K menepaiB 521.0 5.0 1-60.0

menepimI 52.0 2 2-60.0

asonigurea.P menepaiB 1 23 23>-5.0

meneporeM 83.0 23> 23>-460.0

iinnamuab.A menepaiB 23 46 23>-5.0

meneporeM 83.0 23> 23>-460.0
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revealed that the activity of biapenem was comparable

to imipenem and meropenem.4  The MIC50 and MIC90

values of biapenem and imipenem against more than

1,000 strains of gram-negative and gram-positive

pathogens isolated from the patients in Japan were also

comparable.5-7  Our findings demonstrated that

biapenem was active against clinical isolates of common

multi-drug resistant gram-negative bacteria comparable

to imipenem and meropenem.  The recommended

dosage of intravenous biapenem is 300 mg twice daily

which is less than that of imipenem/cilastatin and

meropenem.  Administration of biapenem is more

convenient than imipenem/cilastatin and meropenem

since the frequency of administration of biapenem is

twice daily whereas that of imipenem/cilastatin and

meropenem is 3-4 times daily.  Biapenem showed good

clinical and bacteriological efficacy similar to that of

imipenem/cilastatin for the treatment of adult patients

with intra-abdominal infections, lower respiratory

infections and complicated urinary tract infections.8-17

Intravenous biapenem (300 or 500 mg twice daily) was

generally well tolerated.  In comparative clinical trials,

adverse events were reported in 1.9 percent-3.4

percent of patients who received biapenem compared

with 1.8 percent- 6.3 percent of recipients of imipenem/

cilastatin.  Therefore, biapenem should be an effective

alternative option of carbapenem for therapy of

infections in Thai patients.

ACKNOWLEDGEMENT

The authors thank Meiji Pharmaceuticals

(Thailand) for providing biapenem susceptibility disks

and biapenem standard powder.

References

  1. Perry CM, Ibbotson T.  Biapenem.  Drugs 2002;62:2221-

34.

  2. Shah PM.  Parenteral carbapenems.  Clin Microbiol

Infect 2008;14 Suppl 1:175-80.

  3. Clinical and Laboratory Standards Institute (CLSI).

Performance Standards for Antimicrobial Susceptibility

Testing; Fifteenth Informational Supplement (M100-

S15), Vol. 25. Wayne, PA: CLSI, 2005.

  4. Hoban DJ, Jones RN, Yamane N, Frei R, Trilla A,

Pignatari AC.  In vitro activity of three carbapenem

antibiotics.  Comparative studies with biapenem (L-

627), imipenem, and meropenem against aerobic

pathogens isolated worldwide.  Diagn Microbiol

Infect Dis 1993;17:299-305.

  5. Hikida M, Terashima S, Sato Y, Okamoato R, Inoue M.

Comparative antibacterial activity of carbapenems

against P. aeruginosa (1).  Jpn J Antibiot 2001;54:571-9.

  6. Suzuki Y, Nishinari C, Endo H, et al.  Antimicrobial

activities of carbapenems and forth generation

cephems against clinically isolated strains.  Jpn J

Antibiot 2001;54:473-90.

  7. Ubukata K, Chiba N, Kobayashi R, et al.  Comparison

of in vitro activity of biapenem with other antimicrobial

agents against clinical isolates of Pseudomonas

aeruginosa.  Jpn J Chemother 2002;50:1-10.

  8. Brismar B, Akerlund JE, Sjostedt S, et al.  Biapenem

versus imipenem/cilastatin in the treatment of

complicated intra-abdominal infections: report from a

Swedish Study Group.  Scand J Infect Dis 1996;28:507-

12.

  9. Matsumoto F, Inoue M, Sakurai I, et al.  Dose-

comparison study on biapenem in the treatment of

chronic bronchitis.  Jpn J Chemother 2000;48:34-40.

10. Matsumoto F, Inoue M, Sakurai I, et al.  A comparative

study of biapenem and imipemem/cilastatin in lower

respiratory infections.  Jpn J Chemother 2000;48:45-

67.

11. Matsumoto F, Imai T, Sakurai I, et al.  A comparative

study of biapenem and imipenem/cilastatin for

chronic respiratorytract infection.  Jpn J Chemother

1995;43:63-84.



Vol. 27 No. 2   59In Vitro Activity of Biapenem against Gram-Negative Bacteria:- Thamlikitkul V & Tiengrim S.

  59

12. Matsumoto F, Imai T, Sakurai I, et al.  A comparative

study of biapenem and imipenem/cilastatin for

bacterial pneumonia.  Jpn J Chemother 1995;43:41-62.

13. Kawada Y, Deguchi T, Kumamoto Y, et al.  Comparative

study on biapenem and imipenem/cilastatin in

complicated urinary tract infection.  Chemotherapy

1994;42:1368-84.

14. Kawada Y, Deguchi T, Kumamoto Y, et al.  Comparative

study on biapenem and imipenem/cilastatin in

complicated urinary tract infections.  Jpn J Chemother

2000;48:218-32.

15. Kawada Y, Deguchi T, Kawabe K, et al.  Dose-finding

study of biapenem in complicated urinary tract

infections.  Jpn J Chemother 1999;47:852-62.

16. Hara K, Matsumoto F, Kawada Y, et al.  Clinical

evaluation of biapenem in various infectious diseases.

Jpn J Antibiot 1999;52:629-60.

17. Baba S, Miyamoto N, Ichikawa G, et al.  Laboratory and

clinical findings on L-627 (biapenem) in otorhino-

laryngological infections.  Jibi To Rinsho 1995;41:495-

509.




