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[6] Levofloxacin [7]
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Figure 1  Antimicrobial stewardship programs  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2  MRSA Vancomycin  
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2 Antimicrobial stewardship programs  

 

1. Antimicrobial stewardship programs  

[14]

Antibiotic control Antibiotic 

management ASPs [15]  

ASPs Policy Statement 2007

 (IDSA)  (SHEA) ASPs [12]

 

de-escalation

ASPs

2012 SHEA IDSA

  (PIDS) Policy Statement [16] Policy Statement 

ASPs ASPs ASPs

The Cochrane database of systematic reviews[17]

Review

ASPs [18-21]  

ASPs

ordering system

[22-25] ASPs [26-29]
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[30] ASPs [31] Bumpass 2012 41

ASPs ASPs

73% 73% 51%

12% 7% 76% ASPs

[32]

de-escalation[33]  

2014 10 28 Antimicrobaial stewardship PubMed 1990

2013 Figure 3 Antimicrobial stewardship

1996 Emory University School of Medicine McGowan

Does antibiotic restriction prevent resistance? ASPs

[34] 2007 ASPs

ASPs ASPs  

 

 

  

         

   

 

 

  Figure  3 Antimicrobial stewardship  

   All fields  Title Antimicrobial stewardships   

  PubMed  (Accessed October 28, 2014) 
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2. Antimicrobial stewardship programs  

ASPs

Ding 18

patient-days 17.3 12.7

[35] Fox

hospitalized day

57% [36] Evans 12

1

35,283 26,315 The 

New England journal of medicine [22] Agwu 175

World Wide Web

370,069 [24] Standiford

ASPs 1,000 

patient-days 44,181  23,933 [37] Philmon

900

31%

3 1,841,203 [38] Nowak

ASPs 9.75%

[39] Boyles 2 ASPs

35% [40] Lee
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time-out ASPs

46% (69,424 ) Annals of Internal Medicine

[41] Yu 2 ASPs

MRSA 17.3% [42] Morgan

VCM VCM 7 15,788

[43] Del Arco

ASPs 30,000 [44] Seah

100 

patient-days 175 149

[45]

 

 

3. Antimicrobial stewardship programs 

Table 1 ASPs

[46] 2014 10 28 Pubmed

ASP 2 Miyawaki 1076

ASPs

 ( 4 MRSA ) 

1,000 patients-days 39.6 29.2 [47] Niwa 606

ASPs
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2 5.9% 2.9%

[48]

ASPs

DPC  

 

ASPs MRSA

MRSA

MRSA Therapeutic drug monitoring (TDM) 

55.5% 80% 1.7 [49]

MRSA VCM TDM

29.1% 71.7% [50] MRSA

39%

MRSA 0.11% 0.09% [51] MRSA

ordering system

Pseudomonas 

aeruginosa (P. aeruginosa) Meropenem 72% 90%

[52] MRSA

P. aeruginosa

Imipenem/Cilastatin (IPM) 70.5% 87.3%

[53]  
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Table 1 ASPs  

    

 

Miyawaki [47]  
Impact of antimicrobial stewardship by infection control team in a Japanese teaching  
hospital 

 
1076  

ASP  
 

  

  DDD/1,000PD : 39.6  29.2 
7  : 60%  

MRSA   : 0.93%  0.63% 

ASP HA-MRSA  

Niwa [48]  
Outcome measurement of extensive implementation of antimicrobial stewardship in  
patients receiving intravenous antibiotics in a Japanese university hospital 

 
614  

 
 
 
 
 

ASP  
 

   
 

 
 
 

14  5.2% → 2.9%  P<0.001 
   

2  : P<0.03 
 : P<0.003 

 : P<0.001 
  : 11.7%  

 : MRSA Serratia marcescens  P<0.026 

ASP  

Suzuki [54] 
Impact of intensive infection control team activities on the acquisition of methicillin-resistant 

Staphylococcus aureus, drug-resistant Pseudomonas aeruginosa and the incidence of Clostridium 
difficile-associated disease 

 
 413  

 
   

 DDD/1,000PD 
  17.8 → 28.5   P<0.001 

 P<0.001 
                   P<0.001 

MRSA Clostridium difficile  

 

Tsugita [55] 
Antimicrobial Susceptibility of Pseudomonas aeruginosa Is Improved by Pharmacist's Intervention in the Use 
of Antimicrobial Agents 

 
 174  

 

 
   

TDM 

    IPM AMK P<0.01 
 

, , TDM , IPM, AMK  

 [49] MRSA  

 
 1065  

 
MRSA  

TDM                56% → 83% 
15-28     25% → 10% 

MRSA  

 [50] MRSA ICT  

 
 1153  

 
MRSA  

TDM                  P<0.01 
    P=0.03 

MRSA ICT
 

 [51] ICT  

 
 1094  

 
 
 39.0%  

MRSA  
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 [53] ICT  

 
 656  

 
 

  P<0.05 
    IPM 70.5% → 87.7%  P<0.001 

MRSA  P<0.05 
MRSA  

 [56] 
antimicrobial stewardship program  - MRSA

 - 

 
 1037  

ASP  
 

MRSA  

 65.3% → 83.3%   P<0.01 
de-escalation  33% → 85%  P<0.01 

 

 

 [57] ICT  

 
 410  

 
MRSA  

20  → 14.6   P<0.05 

MRSA   

 [58]  

 
 613  

 
 P<0.01 

 IPM  88.5% → 93.4%  P<0.05 

 

 [59]  

 
 291  

 
 

 
 
 
 

 
 34% MRSA  48%  

 DDD/1000PD 
   44% MRSA  49%  

 [60]  

 
 612  

 ordering system  
 

PK/PD    12% → 65% 
 

 [61] Vancomycin Therapeutic Drug Monitoring           

 
 695  

 
MRSA  

 

TDM    40% → 80%      P<0.01 
        33% → 20%    

TDM VCM  

[62]  

 
 548  

 

 
 : 10%   

4  : 50%  
 p<0.001 

ICT , , 
 

[63]  

 
 678  

 
 

De-escalation 

  
  :  

p<0.05 

, ICT  

ASP : Antimicrobial stewardship programs, DDD : Defined Daily Doses, PD : patient days, MRSA : methicillin-resistant Staphylococcus aureus 

TDM : Therapeutic Drug Monitoring, IPM : Imipenem, PK/PD : Pharmacokinetics and Pharmacodynamics 

 



11 
 

4. Antimicrobial stewardship programs 

2014 10 28 Title Community hospital AND Antimicrobaial stewardship

Pubmed 8 Review 2

4 1 1  

Ohl Septimus ASPs

[64, 65] Malani 535 12

ASPs patient-days 

13.3% [66] Storey 100 2

1 ASPs patient-days

25% [67] Vettese 253

3 ASPs 37% [68]

Bartlett 155

ASPs 26% [69] Leung

490

36.2% [70]

dos Santos Telemedicine ASPs [71]

ASPs  

ASPs

 

Suzuki 413 2

1,000 patients-days



12 
 

28.5 17.8 HA-MRSA Clostridium difficile 

[54] 173

P. aeruginosa

[55]

410

[72] 410

MRSA 20

14.6 MRSA 270 [57]

613

62.9% P. aeruginosa

Imipenem/Cilastatin 87.5% 93.4% [58]

664 ordering system Pharmacokinetics and Pharmacodynamics 

(PK/PD) Sulbactam/Ampicillin 1 3 4

12% 65% [60]  

 

5.  

ASPs [12]

P. aeruginosa

1  
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4 [73]  (influx 

pump) OperD  (efflux 

pump) 2 beta-lactam

 (PBPs) 

3 metallo-beta-lactamases 4 Qnr

[74]  

P. aeruginosa AmpC beta-lactamase[75, 76] Extended-spectrum 

beta-lactamase[77, 78] OperD [79, 80] MexAB-OperM MexCD-OprJ

efflux pumpk [81-85] biofilm [86, 87] 16S rRNA methylase [88]

OperD

[89] 2011 glutaraldehyde

P. aeruginosa [90]  

DDD / 100 or 1,000 patient-days (Defined Daily Doses  

patient-days ) PDD (Prescribed Daily Dose) / 100 or 1,000 

patient-days  DOT (Day of treatment)  Polk DDD DOT

[91] DDD

DDD

DDD DOT

DDD DOT 1
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Defined Daily Doses (DDDs) 70Kg 1 Anatomical 

therapeutic chemical / DDD Index 2014 of the WHO Center for Drugs Statistics Methodology 

(http://www.whocc.no/atc_ddd_index/. Accessed October 28, 2014) DDD

ASPs

[92-95]  

DDD Muraki 203  (a total of 91,147 beds) 

1.6 DDD / 100 patient-days (median) 

[96] P. aeruginosa DDD / 100 

or 1,000 patient-days

[97-99]

[100, 101]

DOT DOT

DDD / DOT 1

[102]  
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3  

 

1.  

2014 10 28 pharmacist intervention OR pharmacist participation

pharmacist intervention OR pharmacist participation OR pharmaceutical care PubMed

1990 2013 Figure 4

 

 

 

 

 

 

 

 

  Figure  4   

  Title A : pharmacist intervention OR pharmacist participation 

  TitleB : pharmacist intervention OR pharmacist participation OR pharmaceutical care 

  PubMed  (Accessed October 28, 2014) 

 

meta-analysis

Web  

2014 meta-analysis  (  -7.6 mm Hg, 95% CI 

-9.0 to -6.3  -3.9 mm Hg, 95% CI -5.1 to -2.8) [103]
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Hadi [104] 2012

meta-analysis [105] 2011

meta-analysis  (  -8.1 mm Hg 

95% CI -10.2 to -5.9 -3.1 mm Hg 95% CI -5.3 to -2.3  

-17.4 mg/L 95% CI -25.5 to -9.2 LDL -13.4 mg/L 95% CI -23.0 to -3.8

relative risk [RR] = 0.77, 95% CI 0.67 to 0.89) [106]  

[107-110] Kabolir 2006 systematic review

12 trial 7 trial

Archives of internal medicine [111] Leape

66%

(1000 patient-days  10.4 3.5) JAMA [112] Klopotowska

ICU 8.5 659

 (1,000 monitored patient-days  190.5 62.5) 

[113] Kucukarsian

78% (1000 hospital days 26.5  5.7) Archives of 

internal medicine [114] Avery

NSAIDs

75

 (ACEi) 

Lancet [115]  
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Lee 4

6

JAMA

[116] Zhang

[117] Conly

A1c

[118] Watanabe

[119]  

Web Green

Web

JAMA [120, 121] Wu 5

polypharmacy

BMJ [122] Margolis

6 JAMA [123]  
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2. Vancomycin Therapeutic drug monitoring  

VCM MRSA [124, 125] 1

VCM 2009

IDSA [126]

[127]  

MRSA 1960

[128] methicillin-sensitive Staphylococcus aureus (MSSA) 

mecA mecA penicillin binding protein 2a

[129]

MRSA VCM Linezolid (LZD) Daptomycin  

3 MRSA VCM

1 VCM LZD MRSA VCM LZD

[130] 2010 meta-analysis  (RR = 0.95, 95% CI 0.76-1.18  p = 

0.63)  (RR = 0.89, 95% CI 0.56 to 1.43  p = 0.64) LZD  

(RR = 1.93, 95% CI 1.30-2.87  p = 0.001)  (RR = 2.02, 95% CI 1.10 to 3.70  p = 

0.02) [131] 2011 meta-analysis MRSA

VCM LZD  (RR = 0.91, 95% CI  

0.69 to 1.18  p = 0.47)  (RR = 0.96, 95% CI  0.86 to 1.07  p = 0.48) 

[132] Wunderink MRSA VCM 224 LZD

224 60 (17.0% vs 15.7%)

[133] MRSA VCM LZD
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LZD VCM

 

VCM

D-alanyl-D-alanine

Gram-positive organisms Gram-negative organisms

Gram-negative organisms [73]  

VCM VCM

[134-136]  

Jeffres HA-MRSA VCM

 (20.8 g/mL vs 14.3 g/mL, P < 0.001) 14  (45.0% vs 

20.4%, P < 0.011) [134] 2013 systematic review and 

meta-analysis 15 g/mL  (Odds Ratio [OR] = 2.67, 95%CI 1.95 to 3.65) 

[136] VCM  (TDM) 

MRSA TDM MRSA

VCM 15 20 g/mL[124, 125, 137, 138]

VCM  

TDM Ye Gram-positive organisms

 VCM TDM 2013 systematic review and meta-analysis

TDM TDM  (OR = 2.62, 95%CI 1.34 to 

5.11 P = 0.005)  (OR = 0.25, 95%CI 0.13 to 0.48 P<0.0001) 

[139]  
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Fernandez VCM TDM 37

TDM 33  (  : sCre

0.5-0.9mg/dL ) TDM 13.5% TDM 33.3%  (sCre 1.0-2.4mg/dL

) TDM 0% TDM 9.1% TDM [140]

Welty 1100 VCM TDM 61 TDM 55

 (sCre 0.5mg/dL ) TDM 7% TDM 24%

[141]  

TDM [138]

Iwamoto MRSA VCM TDM 73

TDM 111  (sCre 0.3mg/dL ) TDM 8%

TDM 18% [142] Coagulase 

negative Staphylococcus (CoNS) VCM TDM

12 TDM 8  (sCre 0.5mg/dL 50% ) 

TDM 8% TDM 0% [143]

VCM

TDM 48 TDM 31 TDM 75% TDM

51.6% [144]  

 

3.   

VCM Bond

961 VCM
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[13] Wong

1200 CoNS

VCM 43.5

4.5 8.338

[145] Paul MRSA 48

30 33.3% 49.1%

[146] VCM

VCM Pulcini

[147]  

MRSA

11 47 MRSA

15.5 9.6 1,158,719 935,480

[148] VCM

 ( ) , VCM  ( ) 

VCM

[149] MRSA

TDM VCM

17.1 11.3 TDM 93.0% 68.4%

[150] 2 VCM

TDM TDM VCM
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20.2 14.7 [151]  

VCM [152]

DPC MRSA TDM

[153]  

 

4.  

2014

systematic review and meta-analysis COPD  

(standardized mean difference -0.37, 95 % CI -0.59 to -0.15) [154]

Patterson

11 11

19.5% 50.4% 4,923 5,053

[155] Perraudin

50

Markov decision model

[156] Lowey

2 11.9% 9.6%

34,708 63,320
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[157] Hamblin 2,574

428,327 [158]

Zhang 3

239.64

12.75 benefit-to-cost ratio 18.79:1 [159]

Yen Levofloxacin

27.2 16.1 6,096

3,649 [160] Aljbouri TM

ICU 44.7%

37.5% [161] Thavorn

500 [162] Bauld

[163]

Aspinall

erythropoiesis-stimulating Markov decision model

[164]

Saokaew Warfarin Markov decision model

[165]

 

Rubio-Valera
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[166]  

 

5.  

13 5

1,188,830 [167]

1

520 [168] 280

755,716 1,903,889

[169]

22,816,000

[170]  

Web (http://search.jamas.or.jp/index.php. Accessed October 28, 2014) (( /TH 

or /AL) and ( /TH or /AL) and ( /TH or 

/AL)) and ((FT=Y)PT= ) 2 1

[171]
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Japan Nosocomial Infection Surveillance 6 DPC

 (SSI) 

SSI 439,000 SSI SSI 645,000

SSI 837,000 SSI 1,460,000 [172]

SSI  
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2  

 

1   

 

Do antimicrobial stewardship programs (ASPs) contribute to reduction of antimicrobial therapy 

costs in Japanese community hospitals? To answer this health economic question, a before-after 

comparative two-year trial in a community hospital in the country was designed. 

The study was conducted at National Hospital Organization Tochigi Medical Center, a community 

hospital with 429 beds. We compared six-month period before-ASP (January 2010 to June 2010) and 

24-month period after ASP (July 2010 to June 2012) in primary and secondary outcome measures. 

Three medical doctors, three pharmacists and two microbiology technologists participate in the ASPs. 

The team then provided recommendations based on the supplemental elements to primary physicians 

who prescribed injectable antimicrobials. Prospective audit with intervention and feedback was 

applied in the core strategy while dose optimization, de-escalation and recommendations for 

alternate agents and blood cultures were applied in the supplemental elements. The primary outcome 

was measured by the antimicrobial therapy costs (USD per 1,000 patient-days), while the secondary 

outcomes included the amount of antimicrobials used (defined daily doses per 1,000 patient-days), 

sensitivity rates (%) of Pseudomonas aeruginosa (P. aeruginosa) to Meropenem (MEPM), 

Ciprofloxacin (CPFX) and Amikacin (AMK), length of stay (days) and detection rates (per 1,000 

patient-day) of methicillin-resistant Staphylococcus aureus (MRSA) and extended spectrum 

beta-lactamase-producing organisms (ESBLs) through blood cultures.In the study, recommendations 

were made for 465 cases out of 1,427 cases subject to the core strategy, and recommendations for 
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251 cases (54.0%) were accepted. After ASP, the antimicrobial therapy costs decreased by 25.8% (P 

= 0.005) from those before ASP. Among the secondary outcomes, significant changes were observed 

in the amount of aminoglycosides used, which decreased by 80.0% (P < 0.001) and the detection 

rate of MRSA, which decreased by 48.3% (P < 0.001).The study suggested the possibility that ASPs 

contributed to the reduction of the antimicrobial therapy costs in a community hospital with 429 

beds. 
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2    

 

ASPs ASPs

 

 

ASPs [12, 16] 1

2

ASPs  

[35, 36] World Wide Web [24]

[37, 39] ASPs

 

ASPs [47, 48]   

ASPs

 

ASPs [38, 64]

ASPs

ASPs benefit  

ASPs ? 

ASP  
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3     

 

1.  

429  

ASPs 6  (2010 1 2010 6 ) ASPs 24  (2010

7 2012 6 )  

High care unit

 

ASPs 3  (Infection Control Doctor 1 2 ) 3

 (1 ) 2

1  

 

2.  

Figure 5 Antimicrobial stewardship programs flowchart  

ASPs

 

3,4

14

MRSA Extended Spectrum Beta-Lactamase-producing 

organisms Acinetobacter baumannii

1 P. aeruginosa  
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PK/PD

Drug level monitoring
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Figure 5  Antimicrobial stewardship programs flowchart 

*Hospitalized patients: High care, internal medicine, surgery, orthopedics, cerebral surgery, ophthalmology, obstetrics 

and gynecology, otolaryngology and oral surgery units.  

†Antimicrobial use: used Glycopeptides or Carbapenems used 3,4-Generation Cephalosporins or Quinolones for 14 

days or more.  

‡Pathogenic microorganisms: Positive blood cultures, Methicillin-resistant Staphylococcus aureus, Extended 

spectrum beta-lactamase-producing organisms, Acinetobacter baumannii, Pseudomonas aeruginosa resistant to at 

least one among Carbapenems, Quinolones or Aminoglycosides 

 §Team: a team comprised of medical doctors, pharmacists and microbiology technologists. The team then provided 

recommendations based on the supplemental elements to primary physicians who prescribed injectable 

antimicrobials.  

Other: recommendations for alternate agents and blood cultres. 



33 
 

3.  

 

 P. aeruginosa Meropenem (MEPM)  

Ciprofloxacin (CPFX) Amikacin (AMK)  (%) MRSA ESBLs

 (per 1000 patient-day)  (days) 1,000 patient-days 

DDDs DDDs  Anatomical therapeutic chemical / DDD Index 2012 of the 

WHO Center for Drugs Statistics Methodology VITEK 2 

(Sysmex-bioMérieux Japan, Kobe, Japan) MIC Breakpoint CLSI (Clinical and 

Laboratory Standards Institute)  

 

4.  

P. aeruginosa MEPM, CPFX, AMK MRSA ESBLs

patient-days

 

 

5.  

P. aeruginosa MEPM CPFX  AMK

MRSA ESBLs ASPs Mann–Whitney U-test P

0.05%
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Windows PASW Statistics (Ver. 18, SPSS Inc., Chicago, IL, USA)  

 

 

6.  
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4      

 

1.  

ASPs 6 3,025  (56,479 patient-days) ASPs 24

12,654  (222,388 patient-days)  

Table 2 ASPs 24 1,427  ( 822, 

605case, 78.3) 573

288 854

360  

 

Table 2  Characteristics of core strategy   

Category    n=1427     

 

 n (%)  573 (40.2)  

   288 (20.2)  

 3,4   149 (10.4)  

>14      

   136 (9.5)  

      

 n (%)  854 (59.8)  

    360 (25.2)  

 MRSA    334 (23.4)  

 ESBLs    73  (5.1)  

 P. aeruginosa   71  (5.0)  

 Acinetobacter baumannii  16  (1.1)  

      
MRSA : methicillin-resistant Staphylococcus aureus. ESBLs : Extended Spectrum Beta-Lactamase-producing 
organisms. P. aeruginosa: Pseudomonas aeruginosa resistant to at least one among Carbapenems, Quinolones and 
Aminoglycosides 
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2.  

Figure 6 ASPs 24

1,427 465 Table 3 

465 251  (54.0%) 

162 110  (67.9%) 208 81  (38.9%) 

  

 

Figure  6  Recommendation process flowchart 
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Table 3 Recommendations based on supplemental elements 
Category      (%) 

   465  251  54.0  

   162  110  67.9  

 PK/PD   80  38  47.5  

   67  60  89.6  

 TDM   15  12  80.0  

  208  81  38.9  

   95  60  63.2  

    74  44  59.5  

   21  16  76.2  

         

PK/PD: Pharmacokinetic and Pharmacodynamics.Drug level monitoring: Vancomycin and Aminoglycosides were 

subject to monitoring.Blood cultures: Additional blood cultures were recommended verify sterilization. 
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3.  

Figure 7 ASPs 25.8%

ASPs 1,000 patient-days 602,710.5  

447,600.5  (P = 0.0051)    

 

Figure 7  Antimicrobial cost 

ASPs: antimicrobial stewardship programs. P values are used for comparisons of After with Before by 

Mann–Whitney U-test. 
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4.  

Table4 ASPs 1,000 

patient-days 3.0 0.6 DDDs (P < 0.001)

4.0 2.0 DDDs  (P = 0.09) 22.7 35.3 

DDDs  (P = 0.06)       

 P. aeruginosa MEPM mean ASPs 84.0 88.5% (P = 0.21)

CPFX 74.8 75.3% (P = 1.00) AMK 100 99% (P = 0.37)  

 ASPs 16.6 15.9 days  (P 

= 0.09) MRSA  2.9  1.5 per 1000 patient-days  

(P<0.001) ESBLs 0.4 0.3 per 1000 patient-days  (P=0.38)  

Table 4  Antimicrobial use 

    Mean  DDDs per 1000 patient-days   

                 P value   

             138.7           138.8  0.96  

         

    3.0   0.6  < 0.001  

 22.7  35.3  0.06  

 4.0   2.0  0.09  

1,2-     54.6  53.2  0.44  

3,4-     33.1  29.0  0.16  

    17.5  15.8  0.21  

   3.1   2.4  0.16  

      0.7   0.5  0.35  

             

DDDs: Defined Daily Doses (WHO Center for Drug Statistics Methodology). 

P values are used for comparisons of After with Before by Mann–Whitney U-test. 



40 
 

5   

 

ASPs

ASPs P. aeruginosa MEPM, CPFX, AMK

MRSA  

ASPs

Malani 535 12

patient-days 13.3% [66] Storey

100 16 ASPs patient-days 25% 

[67] 25.8%

 

ASPs

Defez P. aeruginosa multidrug-resisitant Pseudomonas 

aeruginosa 7 odds ratio 4.7

[173]  P. aeruginosa

MEPM, CPFX, AMK MEPM

Dunbar LM

[174] Carmeli Y

P. aeruginosa [175]

ASPs DPC
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Fraser GL,

24.7 20 [176]

MRSA ASPs MRSA

 

ASPs IDSA Antimicrobial stewardship [12]

Bauer KA 

rapid PCR Staphylococcus aureus bacteremia 

1.7 [177]  Yam P

Telemedicine technology 10,000 patient-days Clostridium difficile infection 

5.5 1.6 cases [178] Lew

68%

[179] ASPs

 

3 1 1  

2 P. aeruginosa

ASPs
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1   

 

Although pharmacists participate in vancomycin (VCM) administration planning in 

hospital-acquired methicillin-resistant Staphylococcus aureus (HA-MRSA) pneumonia, their 

contribution has not been assessed in terms of healthmedical economics. Here we report comparative 

cost-effectiveness study on VCM administration planning in HA-MRSA pneumonia based on 

medical records. We separated the patientscohorts into two groups; as comparison group , which 

were conducted with pharmacist participation group (15 patients)or and control group conducted 

without pharmacist (15 patients), based on medical records. In the pharmacist participation group, 

which involves 15 patients, incidences of nephrotoxicity and expected cost were 0% and 419,088.0 

yen, respectively, while in the control group, the resultsthey were 13.3% and 485,610.5 yen, 

respectively. In the control group, which involves 15 patients. Thus, we demonstrate that the 

pharmacist participation group is a more beneficialdominant strategy, as it namely it is safer and has 

lower cost compared to the control group. Hence, VCM administration planning by pharmacist in 

HA-MRSA pneumonia is recommended in terms of medical economics, for its better safety and 

shorter treatment duration. 
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1.  

(429 ) 2008 4

~2010 5 1

2 1 1  

HA-MRSA VCM 18 30

VCM MRSA

MRSA [124] VCM 7 ~21

 

 

2. Vancomycin  

VCM “ ” “

 ( )” VCM 1 15mg/kg12

1~2

15 (range10–20) μg/ml  

  

3.  

sCre VCM

 (NSAIDs) ACEi

II  (AT-IIra) 

[182-184]
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VCM VCM
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Figure 8 MRSA Vancomycin  

MRSA : methicillin-resistant Staphylococcus aureus  

 : sCre 50% 0.5mg/dl  
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5.  

 

sCre

Fisher's exact test T-test

Mann–Whitney U-test 5  

95%  

 

6.  
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Figure 9
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Table 5  

      P  

    n=15  n=15           

, , n (%)  6 (40)  3 (20)   0.22 

, years Mean ± S. D.  84.7 ± 8.3  82.0 ± 12.7   0.93 

, Kg     Mean ± S. D.  52.2 ± 16.2  48.9 ± 12.2    0.68 

,    n (%)   9 (60)  10 (66.7)    1.0 

sCre  > 0.7  n (%)   5 (33.3)  1 (6.7)    0.17 

    n (%)        

 NSAIDs          4 (26.7)  3 (20)   1.0 

 ACEi or AT-IIra     3 (20)  3 (20)   1.0 

   2 (13.3)  0 (0)    0.48 

,  n (%)        

    1 (6.7)  1 (6.7)   1.0 

    2 (13.3)  1 (6.7)   1.0  

         

S. D :  n.s. :  

 : sCre Fisher  

T-test Mann–Whitney U-test 

sCre :  NSAIDs :   

ACEi : AT-IIra : II  
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2. Vancomycin  

Table 6 VCM VCM 13

86.7% 8 (53.3%)  

 

 

Table 6 Vancomycin  

     

Vancomycin    μg/mL  n=15  n=15  

< 10      0 (0.0)  2 (13.3)   

10 – 14     12 (80.0)  5 (33.3)  

15 – 20      1 (6.7)  3 (20.0)  

> 20      2 (13.3)  5 (33.3)       

n, (%) 

 

 

3.  

Table 7

2  (Mean±S.D.) 

419,088.0±100,372.9  (Mean±S.D.) 485,609.3±253,510.9
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4.  

0% 419,088.0

13.3% 485,610.5

 (dominant)   

Figure 10   

 

 

Table 7    

 

            

   n=15   n=15        

 %  0   13.3   

28     20   26.7   

60     26.7   33.3   

 Yen.  Mean ± S. D. 419,088.0 ± 100,372.9  485,609.3 ± 253,510.9   

( )  (37,970.4.± 25,726.9)   (61,288.0 ± 30,791.3)   

   −     482,265.0 ± 90,531.0  

   419,088.0 ± 100,372.9      486,123.8 ± 272,569.2   

 Yen  419,088.0   485,610.5   

   −   64,141.2   

   419,088.0   421,469.3   

 Yen/%  dominant      

         

S. D : ,  :  
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Figure 10  
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