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Fig. 1. Cost-Effectiveness.

The best case is low cost and high efficacy. The acceptable cases
are low cost and efficacy as well as high cost and efficacy. The
worst case is high cost and low efficacy.
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Table 1. Economic effect of drug intervention by the clinical pharmacist in hospital
No. Study Outcomes Evaluated
Type of Interven- Stufiy Period Pharmacist’s Measurem('ent
Ref . . Setting . Outcome(s) Study Type and Valuation
Evaluation | tions or (Cost Intervention(s) Cost Other
K (Country) of Outcomes
Patients Year)

13 |Cost-minimi- |225 Tertiary 3 mo Reviewed medical |Savings of $386.80 |Prospective, |Antibiotics |Clinical and |Charges for
zation patients |care (1997)  |records to per patient based on |randomized microbial |antibiotic
analysis teaching optimize antibi- |charges, extrapo-  |controlled outcome |therapy

hospital otic therapy lated to savings of |trial
(United $390,000/yr; lesser
States) use of antibiotics
expressed as
diminution of 3.43
defined daily doses
of i.v. antibiotics
and 1.41 days of
antibiotic therapy

14 |Cost-minimi- |238 Community |18 mo  |Optimized Differences of Prospective, |Antibiotics,|LOS Charges derived
zation interven- |hospital (1999) |antibiotic therapy|$4,404/intervention [randomized |laboratory, from patient
analysis tions (United in median patient |clinical trial |medica- billing; conver-

States) charges and $2,642/ tions, room sion to hospital
intervention in and board cost by multi-
median patient plying patient
costs; cost of charges by
personnel estimated estimated
at $21,000/yr factor of 0.60

15 |Cost-benefit 199,082 |961 hospi- |1 yr Managed vanco- |Savings of 6% on Multicenter, | Drugs, Death rate, |Costs calcu-
analysis patients |tals (United {(1996) |mycin and amino-|total charges, 8% on |retrospec- |laboratory |LOS, no. lated using

States) glycoside therapy |drug charges,and |tive cohort |monitoring|complica- |charges for
8% on laboratory  |study tions drugs and
charges; decreases laboratories
of 7% in death rate
and 12% in LOS

16 |Cost-benefit (16,860 |Community (18 mo  |Substituted Savings of $22,316/ |Prospective |Direct cost |LOS, Costs of
analysis interven- |hospital (1998) |antibiotics in the |yr; decrease of 1.2 |cohort study|ofuse of  |readmission |antibiotic

tions (United treatment of CAP |days in LOS; lower antibiotics |probability |therapy

States) readmission rate and overall calculated

(2.4% vs. 3.4%) hospital using drug
cost acquisition cost

17 |Cost-effec-  |102 2 tertiary  |172 days |Reviewed Estimated savings |Prospective, |Antibiotics |LOS, Difference in
tiveness patients |care (1994)  |antibiotic therapy |of $5,800/yr; costs of|randomized hospital cost between
analysis, teaching for switchingi.v. |operating such a clinical trial mortality, |antibiotic
cost-benefit hospitals drugs to oral program estimated 30-day therapy before
analysis (United drugs at $22,200/yr readmis-  |and after

States) sion, need |intervention;

to restart i.v.|origin of cost
therapy not specified

18 |Cost-effec-  |7,219 Teaching |2 periods|Reviewed Savings of $291,885. |Retrospec- |Antibiotics [LOS, Acquisition
tiveness patients |hospital of2yr |prescriptions for |Decline of 31% in i.v.|tive before- mortality, |cost per period
analysis, (United (1996) |restricted or antimicrobial costs, |after study readmission
cost-benefit States) nonformulary i.v. |extrapolated to
analysis antimicrobials  |savings of $145,942/

yr; mean decreases
of 2.4 days in LOS
and 1.67% in
mortality
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Table 2. Basic characteristics
Intervention group Non-intervention group Pvalue

Number of patients 33 30 —
Age (years) (mean * SD) 76.8 £13.0 79.0 £10.6 0.464
Gender (male : female) 17:16 13:17 —
Cer*® (mL/min) (mean = SD) 44.8 £28.1 37.0£19.6 0.201
CRP* (mg/dL) (mean * SD) 14972 155+89 0.775
Body temperature™ (C ) (mean % SD) 385*1.0 38.3*£0.9 0.866
Pulse rate™ (time/min) (mean * SD) 104.7 £ 184 100.0 = 14.6 0.275
Respiratory rate™ (time/min) (mean * SD) 21.2%+22 204 3.1 0.327
WBC* (X 10%/ L) (mean % SD) 17,009.1 + 10,414.1 16,226.7 £7,229.3 0.731
SIRS SCORE 32%0.8 29%0.8 0.282
Underlying disease (main factor)

Diabetes mellitus 6 (18.1%) 7(23.3%) 0.613

Renal dysfunction 5(15.2%) 3(10.0%) 0.545

Liver dysfunction 3(9.1%) 5(16.7%) 0.376

Immunosuppression 5(15.2%) 4(13.3%) 0.832

Urinary tract obstruction 14 (42.4%) 11 (36.7%) 0.641
Pathogen in blood and urine

Escherichia coli 17 (51.5%) 21 (70.0%) 0.134

Klebsiella pneumoniae 7 (21.3%) 3(10.0%) 0.224

Pseudomonas aeruginosa 4(12.1%) 4(13.4%) 0.863

Enterobacter species 3(9.1%) 0(0%) 0.095

Proteus mirabilis 1(3.0%) 1(3.3%) 0.951

Serratia marcescens 1(3.0%) 1 (3.3%) 0.951
Initial treatment drug

TAZ/PIPC 10 (30.3%) 8 (26.7%) 0.755

4% generation Cephems 4(12.1%) 3(10.0%) 0.791

Carbapenems 19 (57.6%) 18 (60.0%) 0.859

Quinolone 0(0%) 1(3.3%) 0.293

At the time of a septicemic diagnosis

Ccr was calculated using the Cockcroft-Gault formula.
Renal dysfunction was defined as less than Cer 50 mL/min.

Liver dysfunction was defined as liver cirrhosis, liver cancer.
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T, AABD 1 ANH720) 01 HHEHBERHEH (P =+
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Table 3. Results of pharmacist intervention for septicemic patients

Intervention group (n = 33)

Suggestion of de-escalation™!
Penicillin

1% generation Cephem

27 generation Cephems

3" generation Cephem*?
Aminoglycosides

Suggestion of dose adjustment for renal dysfunction

2 (6.1%)
7 (21.2%)
16 (48.4%)
4(12.1%)
2(6.1%)
2 (6.1%)

*1Antimicrobial agents were changed after the identification of any pathogen in blood

culture.

*2When the only pathogen detected was Pseudomonas aeruginosa, we suggested the

use of a 3" generation Cephem.

Penicillin was ampicillin. 1¢ generation Cephem was cefazolin. 24 generation Ce-

phems were cefotiam, cefmetazole. 3 generation Cephem was ceftazidime. Amino-

glycosides were gentamicin and amikacin.

Table 4. Result of the cost and effect study

Intervention group (n=33) | Non-intervention group (n=30) | Pvalue
The antimicrobial cost amounts in the average daily per capita
2,589 1,318 3,702 £2,024 0.011
(yen) (mean * SD)
The average total antimicrobial cost amount per capita (yen)
31,625 +19,272 49,360 % 25,960 0.002
(mean = SD)
The average number of days until healing (days) (mean * SD)*! 14.9%5.0 14.2%4.1 0.744
The average duration of hospitalization due to sepsis (days
ge ! P psis (days) 196+77 228+10.1 0.221
(mean * SD)*?

#ltwo one sided test: P = 0.000
*2two one sided test: P = 0.011

Table 5. Comparison of the antimicrobial cost amount per capita before and after

pharmacist intervention

Before After Pvalue

Average daily antimicrobial cost amount
per capita (yen) (mean = SD)

4,104 =2,022

1,202 =906 0.000
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WC, VIR SRIEE DR B % de-escalation, no change, es-
calation ® 3T 5T LB & 1T - 72 B8, SE TS de-
escalation (n=88) 17.0%, no change (n=245) 23.7%,
escalation (n=61) 42.6% & de-escalation #EIZHB WV TH
LFPHAEEHBE L EWMELTWEY, TS50LEzE R
Th, EOHEMKTH HIEFAMIL, TRYE G IR
WCB53 52812k, BRAMRIRLEER LN
de-escalation ZH#EZE L TV LENDH 5,
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Table 6. Basic characteristics

Intervention group Non-intervention group Pvalue

Number of patients 19 19 —
Age (year) (mean = SD) 69.4 £20.8 77.5*13.8 0.171
Gender (male : female) 12:7 9:10 —
CCr (mL/min) (mean + SD) 652+17.3 54.6 £21.3 0.102
CRP (mg/dL) (mean * SD) 13.3+7.2 144%75 0.675
BUN (mg/dL) (mean = SD) 163%8.6 26.9 % 24.0 0.081
Body temperature (C ) (mean *+ SD) 38.0£0.7 37.9%0.8 0.791
S$p0: (%) (mean * SD) 94.4+23 91.4%42 0.015
WBC* (X 10%/4L) (mean % SD) 11,652.6 + 3,564.1 13,700.0 = 5,383.7 0.181
Systolic blood pressure (mmHg) (mean * SD) 1159+19.8 1154 +18.7 0.931
A-DROP score 1.4+0.7 1.7+0.7 0.272
Initial treatment drug (intravenous injection)

Penicillins 9 (47.3%) 12 (63.2%) 0.334

Cephems 6 (31.5%) 7 (36.8%) 0.738

Carbapenem 1(5.3%) 0 (0%) 0.310

Tetracycline 1(5.3%) 0(0%) 0.310

Quinolone 1(5.3%) 0(0%) 0.310

Lincomycin 1(5.3%) 0 (0%) 0.310

Table 7. Result of pharmacist intervention for community-acquired pneumonia patients

with S. pneumoniae

Suggestion of oral switch (after patient was getting better)

Intervention group (n=19)

Penicillins
Cephems
Quinolones
Macrolide
Tetracycline

8 (42.1%)
4(21.1%)
4(21.1%)
2 (10.5%)
1(5.2%)

Penicillins were amoxicillin, ampicillin. Cephems were cefaclor, cefditoren pivoxil, cef-

capene pivoxil. Quinolones were ciprofloxacin, levofloxacin. Macrolide was clarithromycin.

Tetracycline was minocycline.

2. il g B S B B AR R

it 41, A-DROP J 2% CURB65 7 & D HiE B4
e BE IR - AR TON 5, ABEREE
o e, —RBCIIPURE OREFIRE) 2 $5-2397 D
N EN%v, EREE NRELY REIMENRL
B, ROE %479 & TREOITEHHIR I NG 2 &
HIHTH2HEMPIKELFLTA ML) N b, 22
T, W& XY Streptococcus pneumoniae 2K S L7z JLHE
WA ROABEZE 2R E L, FEAHIRA
A LEERN & DORFRIR A TES D 5 WIREEAED ) B 2 729
AREE, A A TG G O T THHIHRT L
72 AREZ 0 T B R 2 Bt L 720 SEAIREGE RO
& U CHUREMH &R, BARARE LTARH iz
B L 720 WIREENOZETRIIZ, ATS/IDSA A A F
T4 v EBEL LORE LZMATEIRE L, BRYYEEE
], @QWIREIRATT, GOMLERRRIER, Thbz 3N
THi7z IR & L7z, AEEMER y>test, Welch T-
test, Wilcoxon rank sum test & F\» P fill 0.05 i % 47
BEHY L LI

AL 19 %, FEAATEL 19 £ Th 0 BH LB

i Table 6 \Z/R 9o F 72, HHH T4 30 H AN O FEFSE
BlEA BN > Tze MABEICBUT 28000 0 B 2 JEH]
X Table 7 \Z7R 96

1 AH 720 OF PR SHE CFH=SD) 13,
S AHE 16,125 7,696 [, FEA ARE 25455+ 16,860 [ & 7
D (P=0038), F7=F¥ABEEMIE, I AR 340,287 +
100485 M, FEA AR 435,604 £108476 F1 & 72 1), 4 ABE
AR > 72 (P=0.009), FEFSEFEEESHEUL,
MAMESA+16H, IENM ATII£3IHE 2D (P=
0.001), F72FHARHIMIZ, AABEIL£38 H, A
H1L6x29H L R DV M AMDPAHBEIIEK L > 72 (P=
0.030) (Table 8),

PR 2 TR SHRANAA v F L2BHITB T,
FFRA T K ABEH A< % % L MK ABERE 72 5 OIS
PR MHSHIW 722 2 1d, FERIMHAMAD AL v F
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¥51E, BAYED) A7 0 LR O, BRAKS- 2BV
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THIRE~NDZ A v T ORGET &2 R BR ) FINZAT 9 &
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Table 8. Result of the cost and effect study

Intervention group (n = 33) Non-intervention group (n = 30) Pvalue

The average total antimicrobial cost amount per capita

16,125 = 7,696 25,455 £ 16,860 0.038
(yen) (mean * SD)
The average hospitalization cost (yen) (mean * SD) 340,287 = 100,485 435,604 + 108,476 0.009
The average number of days administration injection drug

54%1.6 9.1%3.1 0.001

(days) (mean * SD)
The average duration of hospitalization (days) (mean = SD) 9.1+3.8 11.6 =29 0.030
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Cost-effectiveness consideration of the antimicrobial chemotherapy

Taketoshi Hiruta

Pharmaceutical Department, Kanagawa Prefectural Shiomidai Hospital, 1-6-5 Shiomidai, Isogo-ku, Yokohama,

Kanagawa, Japan

Recently, considering the appropriate use of antimicrobials, the intervention of pharmacists is considered
to be very important. In 2007, the IDSA and SHEA issued joint guidelines for comprehensive strategies, so-
called “Antimicrobial Stewardship”, intended to promote the proper management of antimicrobials. In these
guidelines, the pharmacist is regarded as a key-player for the purpose of drug management, and is required
to take cost-effectiveness into consideration. Cost-effectiveness studies the pharmacoeconomics analysis
method needed.
In this report, we investigate the effect on the outcome and cost-effectiveness of pharmacist interventions
using a cost minimization analysis. Also, a simple cost-effectiveness study targeting community-acquired
pneumonia patients was carried out. The results showed that pharmacist interventions significantly im-
proved the cost-effectiveness.
More aggressive pharmacist interventions in antimicrobial chemotherapy, with due considerations paid to
economics, seem to be important in pushing ahead with “Antimicrobial Stewardship”.



