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Presence of an Infection Control Committee

Presence of an Infection Control Team

Round the facility for infection control

yes  100%

Preparation of manuals for infection control

Provide education at a stated period

Survey the incidence of targeted

o 2.8%

yes

yes  97.2%

Fig. 1.

hospital acquired infections

no 80.5%

Situation of infection control in Oita (36 facilities).

The management of infection control was evaluated in 36 hospitals in Oita prefecture.

Table 1. Drug-susceptibilities of resistant bacteria

Antimicrobial agents Bacteria (n) MICso MICoo
P.aeruginosa (138) 0.5 4

Tomopenem® .
IPM-resistant (51) 2 4
A.baumanii OXA23 (143) 0.5 4
. OXA51 (27) 05 2

BAL300729 ‘

P.aeruginosa (50) 32 >128
MBL-P.aeruginosa (19) 8 64
P.aeruginosa (236) 1 4
IPM-resistant (225) 1 4

CXA-1019 i
GM-resistant (139) 1 4
CPFX-resistant (126) 1 4
MDR-A.baumanii (245) 1 2
Tigecycline” ESBL-K.pneumoniae (316) 0.5 2
P.aeruginosa (2,653) 8 >32
(ug/mL)

YKoga T et al. Antimicrob Agents Chemother 2008; 52: 2849-54
9Mushtaq S et al. ] Antimicrob Chemother 2010; 65: 266-70

9Juan C et al. Antimicrob Agents Chemother 2010; 54: 846-51
“Norskov-Lauritsen N et al. Inter ] Antimicrob Agents 2009; 34: 121-30
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Table 2. Development of f-lactamase inhibitors

agents

characters

Combination of Ceftaroline and NXL104 showed strong activities

against Enterobacteriaceae with high-level chromosomal AmpC,

NXL104%)
KPC carbapenemases and OXA-48 carbapenemase. But those with
metallo [f-lactamase were resistant to Ceftaroline and NXL104.
The ICs0 of LK-157 showed more than a 20-fold higher activity
LK.1579 compared with sulbactam against classA [-lactamases. Moreover,

LK-157 exhibited strong activity against AmpC, approximately 30-
fold higher than that of tazobactam.

Phthalic acid Derivatives'?)

Phthalic acid derivatives inhibited metallo-f-lactamase activity
and showed a potent combination effect with biapenem to

Pseudomonas aeruginosa producing IMP-1.

®Mushtagq S et al. ] Antimicrob Chemother 2010; 65: 1428-32
YPaukner S et al. Antimicrob Agents Chemother 2009; 53: 505-11
19Hiraiwa Y et al. Bioorganic Med Chem Lett 2009; 19:5162-5
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Table 3. Drug-resistance of biofilm formed bacteria
susceptibility (ug/mL)
organisim antibiotics reference
planktonic biofilm

S. aureus VCM 2% >20 Microbiology 143: 2407-13, 19972

E. coli ABPC 2 >1,024 J Clin Microb 37: 1771-6, 1999%

B. pseudomallei CAZ 8% 800 Antimicrob Agents Chemother 37: 2000-2, 1993%)

8. sanguis DOXY 0.063 3.15 APMIS 104: 280-4, 1996>*)

P. aeruginosa IPM 1 >1,024 J Clin Microb 37: 1771-6, 1999%

P. aeruginosa TOB 8* 400* Nature 426: 306-10, 2003*%

P. aeruginosa GM 40* 500* Nature 426: 306-10, 2003*"

P. aeruginosa CPFX 4% 50* Nature 426: 306-10, 2003>"

*MBC

Table 4. Vaccine candidates against Pseudomonas aeruginosa which have been evaluated in human subjects
. Background of
antigen . effect reference
subject

burn Improved survivals Arch Surg 102: 31-5, 1971*)

- cancer Improved survivals Ann Int Med 79: 518-27, 1973%0)

Pseudogen® . . .
acute leukemia Decreased the infection Am J Med 58: 629-36, 1975")
cystic fibrosis No significant clinical effect Am J Med 58: 629-36, 1975%
PEV-01 burn Decreased bacteremia Lancet 316: 1263-5, 1980°%

O-polysaccharide-toxinA

cystic fibrosis
healthy

cystic fibrosis

Raised antibody titer
Activated

Cellular immunity
Raised antibody titer,
decreased the infection

Lancet 338: 1236-7, 1991
Clin Exp Immunol 142: 381-7, 2005*%

Behring Ins Mitt 98: 345-9, 1997%)

OMP burn Raised antibody titer, Vaccine 19: 1274-83, 20003
s
decreased bacteremia
. burn Raised antibody titer Vaccine 22: 840-7, 2004%7)
Recombinant OprF-Oprl " i . .
healthy Raised IgA, IgG titer Respir Res 8: 57, 2007
Salmonella recombinant OprF-Oprl healthy* * Raised IgA, IgG titer Vaccine 28: 707-13, 2010
Inactivated whole cell healthy* * Raised IgA titer Infect Immun 74: 968-74, 2006*"
Flagella healthy Raised S-IgA titer Am J Respir Crit Care Med 151: 983-5, 1995*")

*intranasally vaccinated, * * orally vaccinated

Table 5. Approach to the contorol of drug-resistant infectious diseases

term approach
Intensify of infection control in hospitals

hort Cooperation for infection control among regional hospitals

shor
Appropriate choice and use of antimicrobial agents based on PK-PD theory
Re-use of old drugs

d Treatment with new mechanical agents other than antimicrobial effects such as macrolides

mi
Development of new antimicrobial agents

) Vaccine development

on,

& Development of antibacterial peptides, antibodies for treatment
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Approach for the management of infectious diseases due to
antimicrobial agent-resistant pathogens

Kazufumi Hiramatsu"” and Jun-ichi Kadota”

U Infection Control Center, Oita University Hospital, 1-1 Idaigaoka, Hasama-machi, Yufu, Oita, Japan

? Internal Medicine II, Oita University Faculty of Medicine

The rapid spread of multidrug-resistant organisms such as Pseudomonas aeruginosa and the Acinetobacter sp.
has caused a very serious problem in the treatment of infectious diseases caused by those bacteria. To man-
age their spread, the use of appropriate antimicrobial agents as a preventative measure is recommended and
it is essential to intensify infection control both in hospitals and the community. However measures being
taken now are not enough for the prevention and management of disease related with these multidrug-
resistant organisms because they are expected to spread even further in the future. Development of new an-
timicrobial agents and treatment with new mechanical agents, other than antimicrobial measures such as
the use of macrolides, are needed in the near future. Furthermore, antibacterial peptides, antibacterial anti-
bodies and vaccines against multidrug-resistant organisms should be developed both for treatment and pre-
vention. A new approach, based on not only the development of new antimicrobial agents but also other anti-
bacterial strategies, is necessary for the management of drug-resistant organisms.



