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General Summary

Several clinical studies and 1 basic research study were performed in our depart-
ment. Our retrospective clinical studies demonstrated several issues in patients with
infectious diseases, catheter-related bloodstream infection, and antibiotic therapy. We
will provide feedback to improve the outcome of cases of infectious diseases and to
develop prospective clinical studies and basic research. On the other hand, we investi-
gated biofilm formation using clinically isolated staphylococci. We will continue these
clinical and basic research studies to obtain new evidence and to develop more effective
treatments for infectious diseases.

Research Activities

Analysis of catheter-related bloodstream infections

Sixty-four cases (16%) of catheter-related bloodstream infections were identified among
384 cases of bloodstream infection at The Jikei University Hospital. Staphylococci,
including methicillin-resistant Staphylococcus aureus (MRSA) and methicillin-resistant
coagulase-negative staphylococci, were isolated from 31 of 50 patients with central
venous catheters. On the other hand, Gram-negative bacilli, such as Enterobacter spp.
and Serratia spp., were isolated from 8 patients with peripheral venous catheters. Effec-
tive strategies must be developed to prevent catheter-related bloodstream infections.

Clinical characteristics and risk factors for mortality in patients with bacteremia caused
by Pseudomonas aeruginosa

In our hospital, we performed retrospective analyses to determine risk factors for mortal-
ity among patients with bacteremia caused by Pseudomanas aeruginosa (P. aerugi-
nosa). A total of 134 patients with P. aeruginosa bacteremia were identified from April
2003 through March 2010. The 30-day mortality rate among all patients with P. aerugi-
nosa bacteremia was 20.9%. The most common underlying disease was leukemia
(20.9%), and the most common primary site of infection was the urinary tract
(24.6%). Seventy-one patients (65.7%) were treated with an appropriate initial antimi-
crobial regimen for P. aeruginosa bacteremia. However, the 30-day mortality rate in
these patients was similar to that in patients not given appropriate antibiotics. This study
revealed that risk factors for 30-day mortality were thrombocytopenia and polymicrobial
P aeruginosa bacteremia (p<0.01).
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Clinical characteristics in patients with acute human immunodeficiency virus infection
Ten cases of acute human immunodeficiency virus (HIV) infection were diagnosed. All
patients were men aged 22 to 42 years. The most common clinical features were fever
and sore throat, followed by splenomegaly and skin eruption. The CD4-positive lym-
phocyte count was 100 to 635/uL, and the HIV RNA level was 1.9x10° to 9.6x10° copy/
mL. Acquired immunodeficiency syndrome developed in 2 patients; 1 patient had
esophageal candidiasis, and another had pneumocystis pneumonia. Because clinical
features were not specific and because antibodies against HIV were not detected in
patients with acute HIV infection, we recommend that the polymerase chain reaction be
used to diagnose acute HIV infection.

Biofilm formation of clinical isolated staphylococcus species

We analyzed the capacity of biofilm formation and the biofilm component in vitro, using
the staphylococci isolated from patients at The Jikei University Hospital. Biofilm for-
mation was observed in 29.2% (7 of 24 strains) of strains of methicillin-sensitive
S. aureus (MSSA), 29.2% (7 of 24 strains) of strains of MRSA, and 25.0% (7 of 28
strains) of strains of Staphylococcus epidermedrs (S. epidermidis). Of the 7 biofilm-
forming staphylococci strains, 2 strains were induced by NaCl, and 5 strains were induced
by glucose. Only 1 biofilm formed by MRSA was destroyed by a polysaccharide-degra-
dative enzyme (dispersin B), but 4 biofilms formed by S. epidermidis were susceptible to
dispersin B.  On the other hand, a protein-degradative enzyme (proteinase K) destroyed
4 biofilms formed by MSSA and 4 formed by MRSA but only 2 biofilms of S. epidermi-
dis. Seven of the 10 biofilms susceptible to proteinase K were destroyed by a DNA-
degradative enzyme (DNase I). The frequency of biofilm formation did not differ
markedly among the clinically isolated strains of MSSA, MRSA, and S. epidermi-
dis. The biofilms of S. epidermidis were dependent on polysaccharides; on the other
hand, the biofilms of S. aureus were dependent on proteins. These findings suggest that
a large amount of extracellular DNA is contained in proteinaceous biofilms.

Comparison of susceptibility of P. aeruginosa to carbapenems

To compare the susceptibility of clinically isolated P. aeruginosa to 5 carbapenem antibi-
otics (imipenem, panipenem, biapenem, meropenem, and doripenem), minimum inhibi-
tory concentrations (MICs) were determined with a broth microdilution method. A total
of 566 clinical isolates of P. aeruginosa were collected at The Jikei University Hospital
from January through December in 2009. The MICs of doripenem were lower than
those of other carbapenems. In addition, doripenem might have antimicrobial activity
against imipenem-resistant P. aeruginosa, because the MIC of doripenem needed to
inhibit growth by 50% was 4 ng/mL among strains of imipenem-resistant P. aeruginosa.

Comparison of treatment with vancomycin, teicoplanin, or linezolid in patients with
MRSA pneumonia in the intensive care unit

The aim of this retrospective study was to compare the results of treatment with vanco-
mycin, teicoplanin, or linezolid in patients with MRSA pneumonia in intensive care units
(ICUs) at The Jikei University Hospital. In ICUs, pneumonia due to MRSA was diag-
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nosed in 29 patients. The pneumonia was treated with vancomycin in 22 patients, teico-

planin in 3 patients, and linezolid in 4 patients.

Three of the 4 patients treated with line-

zolid showed rapid improvement. Our results suggest that linezolid should be the
antibiotic of first choice for treating MRSA pneumonia in the ICU.
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