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Table 1. Study group of respiratory tract infections

Institution

Department

Investigator

Fukuoka University
National Ohmuta Hospital

Kurume University School of Medicine

Faculty of Medicine, Kyushu University

Keitendo Koga Hospital

National Minami  Fukuoka
Hospital

National Minami  Fukuoka
Hospital

University of  Occupational
Environmental Health

Fukuoka University Chikushi Hospital
Fukuoka-Higashi National Sanatorium

National Kyushu Cancer Center
Nishi Fukuoka Hospital

Hamanomachi General Hospital
Hamanomachi General Hospital
National Kyushu Medical Center
National Tagawashinsei Hospital
Higashi Saga National Hospital

Saga Prefectural Hospital Koseikan

Saishunso National Hospital

Nippon Steal Yawata Memorial Hospital
Kitakyuushu Municipal Moji Hospital
National Kumamoto South Hospital

Shiseikai Hospital

Saga Social Insurance Hospital
Fukuseikai Kawanami Hospital
Kobe University

Second Department of Internal Medicine

Department of Internal Medicine

First Department of Internal Medicine

Research Institute for Diseases of the Chest

Department of Internal Medicine
Department of Surgery

Respiratory Division
Division of Respiratory Disease

Department of Internal Medicine
Respiratory Division

Division of Respiratory Disease
Department of Internal Medicine

Department of Internal Medicine
Department of Surgery
Respiratory Division

Division of Disease of the Chest
Department of Internal Medicine
Department of Internal Medicine

Department of Internal Medicine
Division of Disease of the Chest
Respiratory Division
Department of Internal Medicine

Department of Internal Medicine
Department of Internal Medicine
Respiratory Division

Minoru Yoshida, Kentaro Watanabe

Tsuneo Ishibashi, Yoshinari Kitahara

Kotaro Oizumi, Toru Rikimaru, Tsuneaki
Shiraishi

Nobuyuki Hara

Hozumi Yamada

Akira Motohiro

Riichiro Maruyama
Masamitsu Kido, Chiharu Yoshii

Akihito Ikeda

Kiyoshi Ninomiya, Yoshikazu Matsuzaki

Yukito Ichinose

Taketoshi Kodama, Ritsuko Kunitake, Rika
Matsunaga

Kazuyuki Higuchi

Masato Kato

Takahumi Yano, Hideyuki Koga, Shin Nakahara
Yukio Kurita

Toshiyuki Oe, Masahito Inuyama, Sadamu Chifu
Kotaro Koyanagi, Shingo Onohara, Yoshinobu
Soejima

Koji Namba

Naoki Miyazaki, Kazuaki Abe, Hiroshi Ide
Kenichi Matsuba, Nobuyuki Hirose, Kim Min Hi
Kazuyoshi Shimazu, Yoshihisa Nakagawa,
Momoko Ebihara

Tsuneko Yamaguchi

Osamu Kato, Shigetaka Kuroki

Hironori Takihara

Division of Health Informatics and Sciences, Isao Kamae

Research Center for Urban Safety, and

School of Medicine
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Table 2. Outcome index
Basic duration for treatment Objective duration for treatment
Judgment  Judgment by the physician in charge Judgment by the committee standard

End point  The last day of IV antibiotics

The day estimated as back to normal conditions with the body Temperature=

37C, WBC=8,000, CRP=<50% or 30% of the former value.
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HEEA I REFTRORETF — 5 2 Hv, BELLK
WD TFICEE L HEIC L o THEHR SN R ROBET
bo, MET— 7D EELDTIZEEL 20 E 20 H K
12, BEMICIREER2HRALCETZINE T AL
Wi, K, FEMERAREBEEOARBHE IR

BIXNTORBTHERE tRE, EREKESYD) =R oT b, 22T, BHOBEETLEL 25 AKRBH
(X, EABEBEOBTORE L RIS, BRI 2))
IVBoNFEEHNEICLZ2EREBIELVLIRE

Table 3. Assumptions of the costs for laboratory tests

Test fee (yen)  Assessment fee (yen)

Test item (Paid one time)  (Paid monthly) L7 $72, ARG ABRRER SN HEEIIONT,
Urinalysis 280 240 FTRTRGALRERITo 720
Erythrocyte sedimentation 120 1,100 R, r%%ﬁ‘%‘ﬁ) Y J (3 ﬁg{ &Lz %ﬁﬁﬁ*ﬁ'f‘i,
CBC 650 IPM/CS # TOFHEHIL 290,730 M, pf-lactam B0
Bicchemistry 2. 000 L 100 FHBERIE 347,746 FITH Y, AEE (p=0.034) %
iz, Fro, [RYYE EAEEOBEPEAE] MBYEMNRER
o o -1 BO KR ZHRE LB 0T O T RAT
Baoillus culture, identification 2, 300 1,100 %ﬂ%hﬁ%% (p=0.048, p=0.013) 75: éf&f) 7.:0
Bacillus culture, sensitivity 1,900 KIZ IPM/CS Bi & CAZ BEOMTHE 1 A%/ 0 F
Chest X-ray 2,470 HERORBHIT>7, 22Tl [MEHMFRESKRENT
Total 10,060 yen/1 time 4, 640 yen/monthly R | Rt L LB 2 FEHBEHTEEE (p
Table 4. Assumptions of the costs for hospitalization (per day)
Division Yen Note
First medical examination fee 2,300 For the hospital
Environment fee of hospitalization 1,560
70 A hospital gown loan addition
New nursing fee 4,100 3:1 Nursing fee (Until the 30 th. 3, 980 yen from the 31 st day)
770 10:1 Nursing assistance fee
970 Added nursing comparatively
Disease management fee in hospitalization 5,710 For the initial two weeks, 3, 700 yen for one month following the first
two weeks. 2,580 yen for the next two months following the first
month.
Drip injection 930 Daily
Meal cost (1) 1,900 Including the charge directly paid by the patient

Table 5. Basic duration for treatment and the average cost per patient

IPM/CS therapy B-lactam theray
Group p-value
size txt days cost (yen) size txt days cost (yen)

With underlying respiratory 45 46
diseases 11.8+0.7 14.7+0.9 p=0.016
294, 627 + 16, 072 355,398+ 23, 031 p=0.034

With the secondary infections 34 36
of chronic 11.1%0.7 14.7+1.1 p=0.007
respiratory-tract-infections 281,056 + 16, 848 359,938 %27, 389 p=0.017

Size: patient size, Txt days: day of treatment, Cost: cost per patient
Mean = SE
IPM/CS: imipenem cilastatin sodium
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Table 6. Objective duration for treatment and the average cost per patient
IPM/CS therapy B-lactam therapy
Group p-value
size txt days cost (yen) size txt days cost (yen)
With underlying respiratory 40 41
diseases 6.7%0.6 10.6=0.8 p<0.001
290,730 * 16, 081 347,746 = 20, 850 p=0.034
With mild and moderate 58 62
grades of infection 6.5+0.4 10.1+0.6 p<0.001
296,597 + 12, 060 337.711=16.658 p=0.048
With the secondary infections 31 32
of chronic 6.2+0.5 11.3%£1.0 p<0.001
respiratory-tract-infections 272,750+ 15, 660 346,538 = 24, 150 p=0.013
IPM/CS therapy CAZ therapy
Group p-value
size txt days cost (yen) size txt days cost (yen)
With the secondary infections 31 16
of chronic 6.2%+0.5 10.8+1.8 p=0.022
respiratory-tract-infections 272,750 =15, 660 343,072 = 32,663 p=0.033
IPM/CS therapy SBT/CPZ therapy
Group p-value
size txt days cost (yen) size txt days cost (yen)
With underlying respiratory 40 22
diseases 6.7+0.6 10.8%0.9 p<0.001
290, 730 + 16, 081 356,528 +30, 461 p=0.040

Size: patient size, Txt days: day of treatment, Cost: cost per patient

Mean + SE

IPM/CS: imipenem cilastatin sodium, CAZ: ceftazidime, SBT/CPZ: sulbactam/cefoperazone
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Table 7. Cost-effectiveness according to the basic duration for treatment (Basic analysis)
With underlying respiratory diseases E: effectiveness  C: cost (yen) C/E AC/AE”
IPM/CS therapy n=45 -11.80 294, 627 —24,968
B-lactam therapy n=46 -14.67 355, 398 - 24,226 -21,175
CAZ therapy n=23 -14.78 360, 109 - 24,365 - 21,974
SBT/CPZ therapy n=23 -14.57 350,686 —24,069 — 20,238
With mild and moderate grades of infection E: effectiveness  C: cost (yen) CE AC AE*
IPM/CS therapy n=64 -12.05 299, 983 —24,895 -
B-lactam therapy n=70 -14.26 341,518 —23,954 —-18,820
CAZ therapy n=38 -14.39 346,651 —24,083 -19,910
With .the secondary infections of chronic respiratory—tract- E: effectiveness C: cost (yen) C/E AC/AE®
infections
IPC/CS therapy n=234 -11.12 281, 056 —-25,275 -
B-lactam therapy n=36 -14.69 359,938 — 24,502 —22,096
CAZ therapy n=20 -14.95 367,884 —24,608 —-22,670
SBT/CPZ therapy n=16 -14.38 350, 004 —24,340 —21,150

*The incremental analysis with the IPM/CS therapy is shown.

IPM/CS: imipenem cilastatin sodium, CAZ: ceftazidime, SBT/CPZ: sulbactam/cefperazone
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Table 8. Cost-effectiveness according to the objective duration for treatment

The entire case E: effectiveness C: cost (yen) C/E AC/AE®
IPM/CS therapy n=66 -17.30 316,939 -43,416 -
B-lactam therapy n=67 —-10.46 346, 586 —-33.134 — 38,748
CAZ therapy n=33 -10.61 340, 989 -32,169 - 35,408
SBT/CPZ therapy n=34 -10.32 352,018 - 34,110 —42,343
With underlying respiratory diseases E: effectiveness C: cost (yen) C/E AC/AE®
IPM/CS therapy n=40 -6.73 290, 730 —43.199 -
B-lactam therapy n=41 -10.61 347,746 -32,775 —37,343
CAZ therapy n=19 -10.42 337,578 -32,397 - 36, 358
SBT/CPZ therapy n=22 -10.77 356,528 -33,104 —-38,152
With mild and moderate grades of infection E: effectiveness C: cost (yen) C/E AC/AE*
IPM/CS therapy n=58 -6.52 296, 597 - 45,490 -
B-lactam therapy n =62 -10.11 337,711 - 33,404 - 40,416
CAZ therapy n=31 -10.16 336,346 -33,105 —-39.233
SBT/CPZ therapy n=31 -10.07 339,077 —-33.705 —41,643
With 'the secondary infections of chronic respiratory-tract- E: effectiveness C: cost (yen) C/E AC/AE
infections
IPM/CS therapy n=31 -6.16 272,750 — 44,278 -
B-lactam therapy n=32 -11.25 346, 538 -30,803 —-30.,987
CAZ therapy n=16 —10.47 343,072 -31,914 - 34,473
SBT/CPZ therapy n=16 -11.75 350,004 —-29,788 - 28,284

*The incremental analysis with the IPM/CS therapy is shown.

IPM/CS: imipenem cilastatin sodium, CAZ: ceftazidime, SBT/CPZ: sulbactam/cefperazone

Table 9. Sensitivity analysis (basic analysis using 95% C. L. of effectiveness

With underlying respiratory diseases E: effectiveness C: cost (yen) C/E AC/AE”
IPM/CS therapy n=45 -11.80 294, 627 - 24,968 -
B-lactam therapy n=46 -12.36 301,015 - 24,354 —11,408
CAZ therapy n=23 -12.07 293,301 —-24,300 4,909
SBT/CPZ therapy n=23 —11.83 288, 747 - 24,408 195,983
With mild and moderate grades of infection E: effectiveness  C: cost (yen) C/E AC/AE®
IPM/CS therapy n=64 -12.05 299,983 — 24,895 -
B-lactam therapy n=70 -12.46 301,123 —24,167 -2.782
CAZ therapy n=38 -12.44 299.371 — 24,065 1.568
Wlth 'the secondary infections of chronic respiratory-tract- E: effectiveness C: cost (yen) C/E AC/AE"
infections
IPM/CS therapy n=34 -11.12 281,056 -25.275 -
B-lactam therapy n =36 -12.13 298, 046 -24,571 - 16,821
CAZ therapy n=20 -12.07 294, 966 —24,438 - 14,642
SBT/CPZ therapy n=16 -11.29 279,288 —-24,738 10, 402

*The incremental analysis with the IPM/CS therapy is shown.

IPM/CS: imipenem cilastatin sodium, CAZ: ceftazidime, SBT/CPZ: sulbactam/cefperazone
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Prospective cost—effectiveness analysis of imipenem/cilastatin sodium
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In 1996 Fujino et al. reported the cost—effectiveness analysis for the initial treatment of respiratory
infections in Japanese hospitals, comparing the alternative regimens of antibiotics, imipenem/cilastatin
(IPM/CS) versus the other f—lactams ( f—LTM). Although they concluded IPM/CS could be more cost—
effective than f—LTM, this conclusion might be statistically confounded by some biases revealed during
retrospective study. Therefore, we conducted a cost—effectiveness analysis of IPM/CS with a prospective
view based on the original randomized—controlled clinical trial. Either IPM/CS or f—LTM was assigned at
random to each regimen using the envelope method. The outcome of effectiveness was measured by the
following two endpoints: 1) the number of days needed to cure a patient according to the subjective
judgment of the physician in charge, and 2)the number of days needed for a patient to recover according to
the objective criteria of diagnostic tests, which can eliminate physicians’ subjective biases. These outcomes
were compared and analyzed with the actual direct costs needed to treat patients. As a result, we could
reconfirm that IPM/CS was more cost—effective than f—LTM, not only by entire crude analysis, but also by
stratified analyses such as patients with underlying respiratory diseases and the patients with mild or
moderate infections. Furthermore, the better cost—effectiveness of IPM/CS was found when comparing the
sub-regimens in which ceftazidime (CAZ) or sulbactam/cefoperazone (SBT/CPZ) were given as an initial
antibiotic. In addition, the stratum of patients with secondary infections of chronic respiratory tract
infections, who were treated with IPM/CS, indicated dominant cost—effectiveness, which is a new finding
not known in the study by Fujino et al. Consequently, in evaluating both retrospective and prospective
investigations, we could conclude IPM/CS is more cost—effective than S~LTM if IPM/CS is selected as an
initial antibiotic to treat patient groups assuming certain conditions.



