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The present study was designed to investigate the effects of prophylactic antibiotic therapy and the cost-effectiveness
of Cefazolin (CEZ) and Sulbactam/Ampicillin (SBT/ABPC) in gastric cancer surgery employing clinical pathway. 157
patients (62 in the CEZ group and 95 in the SBT/ABPC group), who underwent surgery for gastric cancer at the First
Department of Surgery of our hospital, were investigated. There was no significant difference between the groups with
regard to sex, age, incidence of complication, stage of cancer, surgical method, operative time and blood loss, length of
hospitalization, the appearance of systemic inflammatory response syndrome (SIRS), changes body tempreture, white
blood cell count (WBC), C-reactive protein (CRP), or clinical outcome of postoperative care by a nurse during post-
operation for 7 days. The prophylactic effect of infection was also no different between the CEZ (69.4%) and SBT/
ABPC (69.5%) groups. In contrast, decision analysis strongly indicated that the anticipate cost of antibiotics was
higher in the latter group (¥20402) than in the CEZ group (¥15556), suggesting that the prophylactic effect of CEZ may
be more cost-effective. Thus, evaluations of pharmacotherapy from the aspect of cost may be one of the important
responsibility of hospital pharmacists in the future.

Key words——clinical pathway; gastric cancer; prophylactic antibiotic therapy; cost-effective analysis; Cefazolin
(CEZ) ; Sulbactam/Ampicillin (SBT/ABPC)
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WBC) - C i EH (C-Reactive Protein; CRP)

Table 1. Schedule of Clinical Pathway in Gastrectomy Patients

Dose  Use Day Day Day Day

Day Day Day Day Day Day Day Day Day Day

Drugs cHy ) )y )

)y )y )y ) )y )y )y )y ) )

—6 -5 —4 -3 —1 OPE 1 2 3 4 5 6 7 8

1 Magcorol P 1X 1

2 Pursennid (12) 1X 2T

3 Rhythmy (2) 1% T

4 Excelase 3C 3X 3C 3C
5 Magmitt (330) 3T 3X 3T 3T
1 Glycerin enema (120) 1

2 Voltaren suppository ( ) * *

1 CEZ (1g) or SBT/ABPC (1.5g) 3v 2V 2V

2 Vitamin B, (50) 1A 1A 1A 1A

3 Vitamin B, (30) 1A 1A 1A 1A

4 Vitamin B4 (30) 1A 1A 1A 1A

5 Vitamin C (500) 1A 1A 1A 1A

6 KN3B (500) 2 2 2 2 2 2 2

7 Physio 140 (500) 1

8 Aminofluid (500) 2 2 2 2 2 2 2 2
9 Lepetan (0.2) EPI * *

10 Sosegon (15) I.m * *
11 Atarax-P (25) I.m * *

CEZ: Cefazolin, SBT/ABPC: Sulbactam/Ampicillin, *: Rescue.
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ABt A%, hgEFEARE, CRP, WBC O3
il £ fEHEfR 2 (S.D.) T/RL, WMEEODLEICTIT
Mann-Whitney @ U #7E = H Wiz, 7238, ks
FiKiE, CRP, WBC 13 &l #4 H O i ff ] & Hig i
U7z, iz, MR, hEipiEREEER, BEo
stage e OMiT X D73 #, SIRS BEIHIEFIS, FHER]E
HEZRE ORI 2 REZ AW, Wwinb, p
<005 #HEMEHD ELUTHMLZ. b, Hal
Ty 7 R g Stat View—J 5.0 for Macintosh % ff 1
7z,

] R

1. CEZ & SBT/ABPC D4R AEPE IF %R
DO®w,  CEZBHOMH/NAT 7IVE CEHE £
S.D.) 138714, A% (FE¥HE£S.D.) I
3.940.7 THo 7. %7z, SBT/ABPC E D i\
17V CE¥ELS.D.) 13 8.8+1.1, i Hk
CEHfE+S.D.) 133.9+0.5 ThH o7z, WRERH T
AN 70V, HRBRSERREZ2EDT, CP
IZHED W TINR R TIE L IEE O 53T /.
2B, TOMOIEFHF, NARAISIZIE CP @D ITH
HBanr-.

CEZ #% 58 Jx 1" SBT/ABPC #¢ 5.3 1 35 451k
[ ¥ 7% Table 2 |Z;x9". CEZ #% 5.8 D IE FI 51T 62
% (B/1=38/24), i nid 64.411, rEidf
FRBEFERIT 294 (46.8%), Stage I % 36 £
(58.1%), Stagell 6 & (9.7%), Stage IIIA 7 %
(11.3%), StagelIlIB4 % (6.5%), StageIV 6 %
(9.7%), GIST3 4% (4.8%) TH-/=. /=, SBT/
ABPC # 5B OIEFIEIL 95 44 (B/40=69/26),
S AERRIX 67.2+ 11, fRATHFFRBEF T ST 4
(60.0%), Stage I 7334 % (35.8%), Stage II 23 £
(24.2%), Stage IIIA 10 4 (10.5%), Stage IIIB
13 4 (13.7%), Stage IV 12 % (12.6%), GIST 3 %
(3.2%) THolz. ZTNHTXRTITBWTHRERHIC
HEREZRDRND .

B YRR EE O RIEET — 4 % Table 3 IZ/R9
CEZ £ 53 TIPS UIBRFl 2% 30 44 (R
fir& UCEEGH T 2 4, BHYIBRFmR 1 423
), RSB T E A UBRFMN 3 4 (FREFR
ELUTHBEFN1£2530), B2MLFNR2 4
(FIFF Rl & U CREBE B Fl 3 44, RS Rl 1
%, ORI TN 1 4, PREGH - o UIRR Tl
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Table 2. Clinical Characteristics, Diagnosis and Stage of Gastric Cancer in Gastrectomy
Patients
Surgical prophylaxis CEZ SBT/ABPC P value
Number of patients 62 95 —
Sex (M/F) 38/24 69/26 0.1359
Age (mean+S.D.) 64.4+11 67.2+11 0.1202
Number of patients with complication™ 29(46.8%) 57(60.0%) 0.3724
I 36(58.1%) 34(35.8%)
I 6(9.7%) 23(24.2%)
II1IA 7(11.3% 10(10.5%
Gastric cancer stage ( 6) ( 5) 0.0542
I11B 4(6.5%) 13(13.7%)
v 6(9.7%) 12(12.6%)
GIST 3(4.8%) 3(3.2%)
* Hypertension, diabetes mellitus, ischemic heart diesease, cardiac arrhythmia, cerebrovascular accident,
liver dysfunction, renal dysfunction.
Table 3. Operative Procedures, Time, Blood Loss and Length of Hospitalization of Gastrectomy Patients
Surgical prophylaxis CEZ (n=62) SBT/ABPC (n=95) P value
Distal gastrectomy 30 45
+gallbladder extirpation 2) 3)
+gall and liver extirpation 1) —
+liver extirpation — 1)
Laparoscopy assisted distal gastrectomy 3 16
+ gallbladder extirpation (1) €))
Total gastrectomy 22 29
) + gallbladder extirpation 3) 3)
Isnl'lert%llggl + splenectomy (1) ) 0.0602
+ ovariotomy (1) —
+splenectomy, liver extirpation 1) —
+splenectomy, pancreatectomy — 1)
+splenectomy, intestinal extirpation — 1)
+ splenectomy, gall extirpation, esophagectomy — (1)
Pylorus gastrectomy 3 0
Partial gastrectomy 1 3
Others 3 2
Operative { Operative time (mean: hr+S.D.) 3.3£1.1 3.5+1.2 0.2522
intervention Blood loss (mean: ml=+S.D.) 313.1+373.3 380.4+347.5 0.2524
Total LOS (mean: day+S.D.) 26.1+38.1 28.5+10.9 0.2657
LOS Preoperative LOS (mean: day+S.D.) 8.6+4.6 9.44+4.7 0.3897
Postoperative LOS (mean: day+S.D.) 17.6+6.6 19.0+9.6 0.3087

LOS: Length of hospital stay.

1 #7238, HWMEEURTFN 3 4, Bk
Fifi 1 4, TOMOTFH 3 HTHo 2. FHEFIME
R (hr) 13 3.3+1.1, SEEfihHmE (ml) 1
313.1£3733 Tho7=. & ABLHEIX 26.1£8.1,

hiET ARE HE(Z 8.6 £4.6, g AR HET 17.6+
6.6 TH-7=. £/, SBT/ABPC # 5.1 Tl 1P
HIE UIBRF At 45 4 (FREFAl & U TR T

34, HUIBRTFIN 1 4250), MRS T E A
DYIBRFAN 16 £ (R F4l & U CHESE Tl 1 4
ZE8), HaEftT 29 4 (FRFil e U THESH
Al 3 4, BT 2 4, BREEH - Bt Tl
14, MRS - BYIBRTIN 1 4, RS - A -
FEYIRRFN | #1250, BHE RT3 4,

ZTOMDFM 24 THo e, FEFWEFRE (hr) X
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CEZ # 5. J% Uf SBT/ABPC #; 5.1 T Dl 4 &
TSI iE 51 OD I He AL, B Y R S R T R 3 oD A

B, B5HBROERS 8~ %ZZT N Table 4 KO
Table 5 IZ/r9. CEZ £ 57 T DO 2R IS S B
319 4, BN /-MEE 27 #, SBT/ABPC
5.8 T ORISR ISR 0T 29 %4, DEESn
MEIT 41 ETh o7z, TORER, CEZ Oififgik
YLFEEBH 1 %1% 69.4% (43/62), SBT/ABPC |
69.5% (66/95) THV, MM THEREZHAD

Table 4. The Cases of Postoperative Infection in Gastrectomy Patients Pretreated with Cefazolin (CEZ)

CEZ Infecting region Infecting agent Antibiotics Using period Drug cost (Yen)
1 Drain Staphylococcus
2 Drain Staphylococcus
3 Fungus
4  Drain Staphylococcus PAPM/BP 0.5 gX1/day 1 18189
PAPM/BP 0.5 gX2/day 4
5 Gauze in wound Acinetobacter FMOX 1 gXx2/day 2 7616
Drain Enterococcus
Staphylococcus
Bacillus
6 MEPM 0.5 gx2/day 9 35460
7 IPM/CS 0.5 gx1/day 1 31755
IPM/CS 0.5 gx2/day 7
8 Arterial blood Staphylococcus MEPM 1 gX2/day 2 437188
Drain MRSA MEPM 0.5 gxX2/day 2
Gauze in wound Enterococcus FOM 1 gX1/day 1
Sputum Candida FOM 1 gXx2/day 20
ABK 200 mgX1/day 1
ABK 400 mg X 1/day 2
CPFX 300 mgXx2/day 1
9 Drain Enterococcus PAPM/BP 0.5 gX2/day 16 64672
Gastric juice Klebsiella
Purulence Serratia
C-tube Pseudomonas
Escherichia
10 CTRX 1gXx2/day 3 6930
11 Bile Aeromonas hydrophila FMOX 1 gXx2/day 3 11424
group
12 Drain Enterococcus CTRX 1 gXx2/day 4 9240
13 Drain Staphylococcus
14  Drain Staphylococcus
15  Arterial blood Staphylococcus FMOX 1 gXx2/day 3 28896
SBT/CPZ 1 gx2/day 6
16 Drain Staphylococcus PIPC 1gXx2/day 1 6898
CMZ 1gX2/day 4
17 Drain Staphylococcus CFPN-PI (100 mg) 3 T/day 2 6898
18 Gauze in wound Enterococcus CMZ 1gX2/day 6 8676
MRSA

19 Secretion of urinary system  Streptococcus

CEZ: Cefazolin sodium hydrate, PAPM/BP: Panipenem/Betamipron, FMOX: Flomoxef sodium, MEPM: Meropenem trihydrate, IPM/CS: Imipenem/
Cilastatin sodium, FOM: Fosfomycin, ABK: Arbekacin sulfate, CPFX: Ciprofloxacin, CTRX: Ceftriaxone sodium, SBT/CPZ: Sulbactam/Cefoperazon sodi-
um, PIPC: Piperacillin sodium, CMZ: Cefmetazole sodium, CFPN-PI: Cefcapeme Pivoxil hydrochloride.
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Table 5. The Cases of Postoperative Infection in Gastrectomy Patients Pretreated with Sulbactam/Ampicillin (SBT/ABPC)

SBT/ABPC Infecting region Infecting agent Antibiotics Using period Drug cost (Yen)
1 IPM/CS 0.5 gX1/day 1 27521
IPM/CS 0.5 gx2/day
2 Drain Staphylococcus
3 Drain Enterococcus IPM/CS 0.5 gx2/day 17 71978
Staphylococcus
4 IPM/CS 0.5 gXx2/day 7 29638
5 Purulence Candida
6 PAPM/BP 0.5 gX2/day 4 16168
7 Drain Klebsiella PAPM/BP 0.5 gXx3/day 5 94037
Stenotrophomonas IPM/CS 0.5 gX3/day 8
IPM/CS 0.5 gx2/day 1
MINO 100 mg X 2/day 7
8 Sputum Staphylococcus
9 Sputum Klebsiella
Candida
10 Arterial blood Enterobacter SBT/CPZ 1 gXx2/day 4 11648
Catheter tip Serratia
11 Arterial blood Acinetobacter FMOX 1 gXx2/day 3 11424
Catheter tip
12 Sputum Klebsiella FMOX 1 gXx1/day 1 40264
Urine Pseudomonas aeruginosa FMOX 1 gXx2/day 3
CFPN-PI (100 mg)3 T/day 7
CLDM 600 mg X 2/day 3
PIPC 1gXx2/day 4
PAPM/BP 0.5 gXx2/day 4
13 Drain Staphylococcus PAPM/BP 0.5 gX2/day 7 39942
Bile Staphylococcus SBT/CPZ 1 gXx2/day 4
Enterobacter
14 Drain Staphylococcus FMOX 1 gXx2/day 8 44324
Enterococcus CTRX 0.5 gX2/day 6
Candida
Micrococcus
15 Drain Serratia FMOX 1 gXx2/day 8 49894
Bowel movement Candida MEPM 0.5 g X2/day 2
Catheter tip MRSA CZOP 1 gx2/day 3
Purulence Staphylococcus
Streptococcus milleri group
16 Drain Staphylococcus
17 PAPM/BP 0.5 gX2/day 4 16168
18 Sputum Klebsiella
Candida
Enterobacter
Stenotrophomonas
Pseudomonas
19 Sputum Escherichia ABK 200 mgX1/day 4 48808
Candida
20 FMOX 1 gXx2/day 4 15232
21 IPM/CS 0.5 gxX2/day 4 16936
22 IPM/CS 0.5 gx3/day 4 25404
23 Arterial blood Klebsiella FLCZ 100 mgXx1/day 6 81400
CPFX 300 mgXx2/day 4
IPM/CS 0.5 gX2/day 4
24 Sputum Klebsiella IPM/CS 0.5 gXx1/day 1 31977
IPM/CS 0.5 gXx2/day 6
PIPC 1 gXx2/day 4
25 IPM/CS 0.5 gXx1/day 1 30051
IPM/CS 0.5 gX2/day 3
FMOX 1 gXx2/day 4
26 IPM/CS 0.5 gxX2/day 4 16936
27 Gauze in wound MRSA
Bacillus
28 MEPM 0.5 gx2/day 4 7700
29 Sputum Pseudomonas aeruginosa IPM/CS 0.5 gXx2/day 12 50808

Serratia
Candida

SBT/ABPC: Sulbactam/Ampicilin sodium, IPM/CS: Imipenem/Cilastatin sodium, PAPM/BP: Panipenem/Betamipron, ABK: Arbekacin sulfate, MINO:
Minocycline hydrochloride, FMOX: Flomoxef sodium, FLCZ: Fluconazole, ABK: Arbekacin sulfate, MEPM: Meropenem trihydrate, CFPN-PI: Cefcapeme
Pivoxil hydrochloride, CLDM: Clindamycin phosphate, CTRX: Ceftriaxone sodium, CZOP: Cefozopran hydrochloride.
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&, CRP fEi f A I BRI D RERFEAL  (HEF] Je O
Mg EAEFIER]) % Fig. 1 1TRT. WTINOfES
BEREZFDRNO -, 5B, BEIEBEER
R MR THBREZRIBMN DT,

2. CEZ & SBT/ABPC OZERXIIHED Lk
CEZ #:5# & SBT/ABPC £ 5.3 O ¥ Wi 3 i &5
)l % Fig. 2 1279 . CEZ i & SBT/ABPC B 1
6] H OIEFRGTHE O E T TN 17535 [ K%
TX 25825 [, 2 [Al H LAKE D ISR 3K 0 1 2 A
ZFNEN 144303 [0 23516 [ TH 7=, ZDE
FIERICU TR S NZEHE 1 NS0 0T
FEEHOAF R OB AMRNRL (& 1 AN20
DRI E & O G5/ IR AE M 1L #) %
Table 8 12779, HHE 1 A%/ 0 OWIR PR E

D& EHE CEZ £ 5.8 T 15556 [, SBT/ABPC #%
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Table 6. The Number of MRSA and Pseudomonus aerugino-
sa Isolated from Postoperative Patients of Gastric Cancer

CEZ SBT/ABPC
7.4% (2/27) 4.9% (2/41)
0% (0/27) 4.9% (2/41)

Occurrence rate of MRSA

Occurrence rate of Pseudomo-
nas aeruginosa

Occurrence rate= (number of occurrence case) / (number of occurrence
case in total isolated bacilli) .

Table 7. The Number of Systemic Inflammatory Response
Syndrome (SIRS) Positive Patient in Gastric Cancer

CEZ  SBT/ABPC
(n=62)  (n=95) T value

Number of patients with o o
SIRS positive 7(11.1%) 17(17.9%) 0.3321

Table 8. Cost/Effective Analysis of Cefazolin (CEZ) and
Sulbactam/Ampicillin (SBT/ABPC) in the Prophylactic
Antibiotic Therapy after Gastric Cancer Surgery

CEZ(n=62) SBT (n=95)
69.4% (43/62) 69.5% (66/95)

Prophylactic drugs

% of prophylactic effect

Total anticipated therapeutic
cost/patient (Yen) 15556 20402
Cost-effectiveness 22565 29355
Th-or.
% £

EEHALE TR — RIS T LR 2
Ebtmﬁmmﬁf@¢%® RNz EIND. 4B

BT BB YRR CP TH, B FIER (5 &
LTELIERE T AR TH S Cefazolin (CEZ)
XigRZY >R DEHITdH % Sulbactam/Am-
picillin (SBT/ABPC) Zffifld 2% Z EMHESI N
TW3, 29 SBT/ABPC I3 1 N1 7 )L Y472 D D E A
X CEZ &L L EfliTdh 5747 (SBT/ABPC ; 1385
[, CEZ ;559 1), in vitro ®DiXEkIZH T CEZ
KOT T LR, FHIZ MRSA X T S Him st
MW ENWEIN TS, ) RWZE Tl CEZ
& SBT/ABPC |3 EMEL TG INTNWDEA, 20O
PUBETEE D ZEDERBIC 2D A U RR M S L/
W, LML, IS 2 FIZRRENTRIE U /2R OB %
HFE TEHD TEBNRFF LB S0 S FENIC R L
SR E W, F T TAMZE TIX CEZ & SBT/
ABPC D1 1% I G F6 5 B 11 2 5 3 OV 2 k2 2%
IZDWT LGt 2175 7.
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Fig. 1. Time Course of Body Temperature, White Blood Cell Count (WBC) and C-Reactive Protein (CRP) in Postoperative

Patients of Gastric Cancer
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BT B W TIN R SYE FEE B D il % ABE H 8L E
BREERDEN>EZ EMS (CEZ B @211+
9.4, SBT/ABPC : 24.24+15.4) AZH TlIig AR
HEIZDODWTEE LMo .
MR FE LR & e 2 &, WmERICH 0
THEREZERDIRMN STz, MBS N EKkE ik
95 &, CEZ %58 D )78 SBT/ABPC # 58 &
i UTr I LA OB ERNE <, #IZT I A
Bt 1S SBT/ABPC $ 5.5 D 75 23 M 3 73 & W 6
MIMERD 57z, MRSA #ti#E b CEZ 5D F
ME <, Wk T SBT/ABPC 4 58D /5 hie
WEMNFED 5z, bl =L D1z, invitro D
B2 BT SBT/ABPC |3 CEZ L » MRSA %4
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Fig. 2. Decision Analysis Model of Antibiotic Therapy of Postoperative Infection in Gastrectomy Patients
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