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Table 1 Steps in the selection of an appropriate antibiotic for empiric antimicrobial therapy

of surgical infections

Step 1. Prediction of the most likely pathogen(s) by considering :

1-1, Common bacterial flora of the infected organ.

1-2, Major causative organisms of each type of infections(past data)
1-3. Microscopic observation of a Gram-stained smear-preparation of infected material.

1-4, Antimicrobial spectrum and effectiveness of the antimicrobial agent if the patient has been

with antimicrobial therapy.

Step 2. Making a long list based on antimicrobial activity by considering :
2-1, Antimicrobial susceptibility of the predicted pathogens.
2-2. Local susceptibility patterns and the prevalence of resistant organisms in the community and

the hospital.

2-3. Effectiveness of the antimicrobial agent if the patient has been with antimicrobial therapy.

Step 3. Reducing to a short list based on pharmacokinetics by considering :
3-1. Penetration characteristics into the infected organ.

3-2. Availability of an appropriate route of administration and an adequate dosage for the patients.
Step 4. Selection of the agent from the short list by considering :

4-1. Severity of infection and the risk of its aggregation.

4-2, Status of the host defense.
4-3. Host’s sensitivity to antimicrobials.

4-4, Risk of adverse reactions and increase in antimicrobial resistance.

4-5, Expected cost of the antimicrobial therapy.
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Table 2 Three groups of antibiotics divided by relative concentration

. T Relative
Group Antibiotics e Ao

Cephalothin 0.5
Apalcillin 0.5
Cefamandole 0.8
Cefotaxime 1.2
1 Sulbenicillin 1.2
Ampicillin 1.5
Cephacetrile 1.5
Piperacillin 1.8
Carbenicillin 1.9

Group 1 M=£SD 1.211+0.49
Cefbuperazone 2.0
Cefotiam 2.3
Cefmetazole 2.3
Cefmenoxime 3.1
I Cefazolin 3.3
Aztreonam 3.3

Group 2 M+SD 2.72%£0.53
Latamoxef 4.8
Ceftazidime 5.2
3 Cefoperazone 5.3
Cefpiramide 5.8
Cefpimizole 7.0
Ceftriaxone 12.5

Group 3 M=£SD 6.77+2.66

*Relative concentration=Mean Concentration {(ug/ml) +~daily dose (g/day)
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Table 3 Guidelines for the selection of prophylastic antimicrobials in abdominal
surgery

Balance of the Degree Contamination and Host Defense
Organs I —
CATEGORY-2**

CATEGORY-1*
ASPC, PIPC, CEZ CPR, PIPC,+GM, CZOP, Carbapenems #
CMZ, PIPC CTT, Carbapenems #, CAZ, FMOX, AZT+CLDM
CEZ, CMZ, PIPC, LMOX

Not applicable
CEZ, CPZ, PIPC CPM, CTT, CTRX, SBT/CPZ, Carbapenems

Upper GI tract
Lower GI tract
Anorectal

Hepatobiliary
& Pancreas

*CATEGORY-1 includes patients with a normal host-defense status who is undergoing a
cleancontamined surgery.

*CATEGORY-2 includes patients undergoing a contamined surgery and/or having a com-
promised host defense status.

# Carbapenems=IPM/CS, PAPM/BP, MEPM (Carbapenems do not penetrate well into bile
and pancreatic juice but they have a strong antimicrobial activity covering the implicated
pathogens in infections associated with hepatobiliary or pancreatic surgery.)

Abbreviatons for amtimicrobial agents are partly listed in the Table 4. The other abbrevia-
tions are: PIPI=piperacillin, CMZ=cefmetazole, AZT =aztreonam, CLDM =clindamycin,

30%
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LMOX =latamoxef, CTRX =ceftriaxone
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Table 4 Injectable antimicrobials approved for wound infection

Classification Chemical Names Abbreviation
Penicillins Cloxacillin MCIPC
Ampicillin ABPC
Aspoxicillin ASPC
Carbenicillin CBPC
Sulbenicillin SBPC
1st Generation Cephalosporins Cefazolin CEZ
Cephalothin CET
Cephacetrile CEC
2nd Generation Cephalosporins Cefotiam CTM
3rd Generation Cephalosporins Cefotaxime CTX
Cefoperazone CPZ
Sulbactam/Cefoperazone SBT/CPZ
Ceftazidime CAZ
Ceftizoxime CZX
Cefpiramide CPM
| Cefpirome CPR
Cefmenoxime CMX
‘ Cefsulodin CFS
Cefozopran CZOP
Cefepime CFPM
Cephamycins Cefotetan CTT
Oxacephems Flomoxef FMOX
Carbapenems Imipenem/Cilastatin IPM/CS
Panipenem/Betamipron PAPM/BP
Meropenem MEPM
Aminoglycosides Amikacin AMK
Kanamycin KM
Dibekacin DKB
Tobramycin TOB
Isepamicin ISP
Gentamicin GM
Sisomicin SISO
Netilmicin ‘ NTL
Polypeptides Vancomycin | VCM
Macrolides Erythromycin | EM
Oleandomycin OL
Chloramphenicol Chloramphenicol Ccp
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Principles and Guidelines of Antimicrobial Therapy in Gastroenterological Surgery

Naoki Aikawa
Department of Emergency and Critical Care Medicine, School of Medicine, Keio University

Appropriate antimicrobial therapy together with aseptic surgical procedures and necessary surgical
drainage is an important element in controlling infections seen in gastroenterological surgery. For the
treatment of primary surgical infections such as cholecystitis and peritonitis, empiric chemotherapy is
performed by slecting the most appropriate antimicrobial agent through four steps. In those steps, factors
including pathogens implicated in the infection, the pathogen’s antimicrobial susceptibility, prevalence of
resistant organisms, the agent’s pharmacokinetics, the patient’s host-defense status, and cost of the
treatment are considered. With respect to prophylactic antimicrobial therapy for patients undergoing
gastroenterological surgery, an antimicrobial agent is chosen and the length of the antimicrobial coverage
is decided by considering the organ’s normal flora, and the balance between the degree of contamination
and the patient’s host-defense status. The prophylactic therapy must be commenced immediately prior to
the surgery and continued for not more than three postoperative days. For the treatment of postoperative
infections, prompt empiric chemotherapy is crucial together with surgical drainage if necessary. To
eradicate methicillin-resistant Staphylococcus aureus, vancomycin is a first-choice agent. However, abuse
of vancomycin must be avoided to prevent development of a resistant stain.

Reprint requests: Naoki Aikawa Department of Emergency and Ctitical Care Medicine, School of
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35 Shinanomachi, Shinjuku-ku, Tokyo 160 JAPAN





