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Chemoprophylaxis and the consumption
of antibiotics in surgical practice

OBJECTIVE Surgical site infections (SSI) remain among the main causes of
postoperative morbidity, prolonging hospitalization and increasing the cost
of medical treatment in surgical units. In the present study the consumption
of antibiotics was compared in a surgical department before and after the im-
plementation of a pilot program, consisting of the administration of 1-3 doses
of antibiotics to patients undergoing elective abdominal surgery. METHOD A
pilot program was applied of the administration of antibiotic chemoprophy-
laxis to patients undergoing elective abdominal surgery. Administration of
the first dose of antibiotic was made after the induction of anesthesia and
up to two further doses of antibiotic were administered postoperatively. This
regime was put into effect for a time period of two months (May and June
2002), after which the results were compared with the respective months
of the previous year, before the program implementation (May and June
2001), in respect to the consumption and the cost of antibiotic treatment
during patient’s hospitalization. RESULTS Statistical analysis of the results
showed a decrease of the hospitalization cost without increasing patient
morbidity. In addition, the pilot program improved the effectiveness of the
newer antibiotics restriction program, as their consumption was reduced
by 53% and their acquisition cost by 47%. CONCLUSIONS Administration of
chemoprophylaxis intraoperatively, with up to two doses postoperatively,
can be safely applied in patients undergoing elective abdominal surgery,
reducing the use of antibiotics and decreasing hospitalization cost, without
affecting patient morbidity.
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Postoperative surgical site infections (SSI) remain a
major problem in surgery. Infective complications not only
disrupt patients’ postoperative course, but also increase the
total expenses of hospital care. Antibiotic chemoprophy-
laxis in elective surgical procedures has been shown to
reduce infective complications postoperatively.”? Surgical
prophylaxis guidelines include the administration of one
dose of an antibiotic intraoperatively but this is often not
implemented, leading to antibiotic overuse and misuse in
surgical departments (>50% of total hospital overuse).? It
is generally accepted that the unrational use of antibiotic
regimes for the prevention of surgical infectious complica-
tions increases the likelihood of development of resistant
bacteria. Such resistant bacteria may lead to combined
and prolonged antimicrobial coverage,** which not only
worsens the patients’ clinical status, but also delays hos-
pital discharge and increases expenses for both medical
treatment and nursing.

The present study was performed in the Surgical De-
partment of the “Sismanoglion” General Hospital of Athens,
Greece when pilot program was put into effect. Antibiotic
consumption in the clinic was compared before and after
the pilot program, which consisted of the administration of
1 to 3 doses of antibiotics to patients undergoing elective
abdominal surgical procedures.

MATERIAL AND METHOD

Patients

All patients who were candidates for elective abdominal
surgery were considered eligible for the study. Patients were
excluded from further consideration if there was a history of
any antibiotic administration within 48 hours prior to surgery,
if there was evidence of preexisting infection, and if the patient
was pregnant or immunosuppressed.
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The pilot program

Comparison was made of the antibiotics prescribed and con-
sumed (volume and cost), during the time period May and June
2001, before application of the pilot program, and during May and
June 2002, i.e. the same time period, after the pilot program was
put into effect. The specific time period was chosen because at this
time most of the medical personnel had realized its usefulness and
therefore had started the application of the chemoprophylactic
antibiotic treatment in elective surgical procedures, instead of
giving systematic antibiotic administration postoperatively. The
parameters followed by the pilot program were: type of operation,
prescribed antibiotics, time of administration of surgical prophylaxis
(pre-, intra-, postoperatively) and total number of doses given as
prophylaxis and SSI.

The pilot program included elective operative procedures of
the upper abdomen (open and laparoscopic cholecystectomy,
gastric surgery) and the lower abdomen (enterectomy, colec-
tomy) and aimed in comparing 1 and 3 doses of prophylaxis. In
all cases, patients received one dose of antibiotic intraoperatively
intravenously and were randomly assigned to receive either two
or no doses of antibiotic postoperatively. In upper abdominal
procedures a second generation cephalosporin, either cefuroxime,
or ceforanide was used, whereas in lower abdominal procedures
ticarcillin-clavulanic acid was administered.

The total costs of antibiotic treatment for the two time periods
were calculated from the records of the hospital procedures (43%)
performed in May 2002 were included in the pilot program (23
of 37 abdominal procedures in total, i.e. 62%), while in June 2002
from a total of 55 patients only 26 elective abdominal procedures
(47%) were included (26 of 32 abdominal procedures in total, i.e.
81%). The vast majority of patients, who were not included in the
program, received more than 3 doses of antibiotics. Analysis of
the data (tab. 1) showed a statistically significant decline in total
antibiotic consumption by 19.5% between May 2001 and May
2002, and by 59% between June 2001 and June 2002 (P<0.05).
Patients who were included in the pilot program and received a
total of 1-3 doses of antibiotic did not present a higher proportion
of postoperative SSI than patients who were operated on before
the application of the pilot program, as no SSI were recorded
during May—June 2002 (30 days follow-up).

The reduction of total antibiotic consumption in the surgical
unit for the two time periods in 2001 and 2002 is represented
in table 1.

Cost of antimicrobial regimens-economic evaluation

The Information Technology Department of “Sismanoglion”
General Hospital and the hospital pharmacy records provided the
cost of the total antibiotics consumed in the surgical unit for the
two time periods of May-June 2001 and 2002 (tables 2, 3).

When the pilot program was applied, the reduction in antibiotic
consumption during the period May-June 2002 was considered
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Table 1. Comparison of daily defined doses (DDDs) of antibiotics/100
bed-days.

DDDs /bed-days x*=4
(per 100 bed-days) Change P <0.05
2001 2002
May 777/1007=77.16  563/906=62.14 -19.5%
June 710/1023=69.40  288/1005=28.65 -59%

to be cost-effective for the same period, as is shown in table 3.
Comparing the results, the total cost effectiveness for antibiotic
consumption for the period May—June 2002 was demonstrated by
a 21% reduction of the hospital expenses for antibiotic acquisition
cost. All the newer antibiotics (carbapenems, monobactams, third
and fourth generation cephalosporins, quinolones,® glycopeptides,
linezolid, synercid) were under an antibiotic policy restriction
program’ and not used for surgical prophylaxis.

The pilot program increased the effectiveness of the newer
antibiotic restriction program, as their consumption was reduced
by 53% and their acquisition cost by 47%.

Table 2. Economic evaluation of total antibiotic consumption in the
surgical unit, 2001.

2001 May June Total
Antibiotic (cost in €) 8,557.72 8,217.24 16,774.96
Newer antibiotics under 5,068.57 3,877.69 8,946.26

restriction (cost in €)
Total (€) 13,626.29 12,094.93 25,721.22

Table 3. Economic evaluation of total antibiotic consumption in the
surgical unit, 2002.

2002 May June Total
Antibiotic (cost in €) 7,911.67 7,661.50 15,573.17
Newer antibiotics under 1,925.78 2,796.22 4,722.00

restriction (cost in €)
Total (€) 9,837.45 10,457.72  20,295.17
DISCUSSION

Antimicrobial prophylaxis can lower the incidence
of SSI after certain operations, thus reducing patient
morbidity, hospital stay, antibiotic usage and mortality
due to sepsis. An effective prophylactic regime should
be directed against the most likely infecting organisms,
but need not be active against every potential pathogen.
Infection can be prevented when effective concentrations
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are present in the blood and the tissue during and shortly
after the procedure. Therefore, antimicrobial prophylaxis
should begin just before the operation: beginning ear-
lier is unnecessary and potentially dangerous, beginning
later is less effective. A single-dose prophylaxis after the
induction of anesthesia is sufficient.? In the present study
second generation cephalosporins were used for upper
abdominal procedures and tircacillin-clavulanic acid for
lower abdominal procedures, according to microbial resist-
ance rates in the specific settings. Antibiotic regimes were
demonstrated to be effective prophylactic agents in the
frame of the pilot program, while a significant decrease in
hospitalization expenses was observed? through reduction
in antibiotic cost. Several authors refer to third generation
cephalosporins for prophylactic antibiotic administration,
claiming a broad coverage against pathogenic bacteria,
which ensures less likelihood of postoperative morbidity
and ultimately more savings, avoiding major postoperative
infections. Ceftriaxone in particular, far exceeds the sales and
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the cost of any other drug given for prophylaxis. Its use is
justified in high-risk patients, but it is very difficult to identify
such patients in elective procedures.”” Most authors accept
that second generation cephalosporins’’ and ticarcillin-
clavulanic acid’? in upper and lower abdominal surgery
respectively are effective in preoperative chemoprophylaxis
and also cost-effective,’”™ as is also shown in this study.
In this study, the application of the pilot program showed
that one dose of prophylactic antibiotic, or a maximum of
three doses in total, reduced total antibiotic consumption
in the study unit and that was not only cost-effective but
also safe for the patients.

In conclusion, administration of one or three doses of
antibiotic as surgical prophylaxis is safe for the patients and
contributes limiting non-rational antibiotic consumption in
surgery. It also proves to be cost-effective, which is a very
important parameter in patient hospitalization.
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Xnuetompo@uAaén Kat KatavaAwon avTiBloTIKWY oTn XEIPOUPYIKNA
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"Xeipoupyikn KAVIKN, «ZiouavoyAsio» leviké Noookopuegio, 24n MNMaBoAoyikn KAwvikn, MNavemotnuio ABnvawy, ABriva

Apxeia EAAnvikric latpikric 2008, 25(5):605-608

TKOMOX Ot AoIHWEELG TOU XEIPOLPYIKOU TTESIOL ATTOTEAOUV OKOMA OTIG NUEPEG MAG ONUAVTIKO TTAPAYOVTA UETEYXEL-

PNTIKAG VOONPOTNTAG KAl CUYXPOVWGE aAlTia TTapATAoNG TWV NUEPWV VOONAEIAG KAl TOU KOOTOUG TNG Bepareiag oTig

XEIPOUPYIKEG HOVASEG. 2TNV MAPOoUOA HEAETN OLVYKPIONKE N KATAVAAWON TWV AVTIBLOTIKWY OKEVACHATWY OE UIa XEL-

POUPYIKN KAWVIKH TIPIV KAl HETA ATTd TNV EPAPHOYN EVOG TMIAOTIKOU TIPOYPAMUATOG, HE TN Xopriynon 1-3 S6oewv avti-

Blotikwv og acBeveic Touv LTTORBARONKAV OE TPOYPAMUATIOHEVN XEIPOUPYIKNA eMéUBaon Kolhiag. YAIKO-MEGOAOX

E@appdotnKe éva mMAOTIKO IPOYPAUMA XopnyNnong Hiag 86ong avTiBLloTIKAG XNHEIOTTPo®UAAENG o€ aoBeveic Tou

EMPOKEITO Va UTTORANBOUV OE TIPOYPAMMUATIOMEVN XEIPOUPYIKN EMéUPBacn Kolkiag. H xopriynon tng mpwtng déong

€YIVE UE TNV €l0aywyr] otnv avaiodnoia Kal xopnynonkav £éwg Kat SVo emmAéov SOOEIG HETEYXEIPNTIKA YA TO XPO-

VIKO Stdotnua Svo pnvwyv (Mdiog kat lovviog 2002). Katoriv, GuykpiBnkav ol avTioTolXol UAVEG TOU TIPONYOUEVOU

£TOUC TIPLV ATTO TNV EQPAPUOYN TOU TTpoypdupatog (Mdiog kat lovviog 2001), we TPOG TNV KATAVAAWGH KAl TO KOOTOG

TNG AVTIBLOTIKIAG AYywYNnG 0To 0UVOAO TNG VoonAegiag Twv acOsevwv. AMMOTEAEZMATA H oTtatioTikr) avaAuon Twv arnmo-

TEAEOUATWYV aVESEIEE EAATTWON TOU KOGTOUG VOONAEIOG, XWPIG alNon TwWV HETEYXEIPNTIKWY AOINWEEWV. EMmA€oy, n

E£QApPOYN TOU TMAOTIKOU TTPOYPAUMATOG AVENCE TNV ATTOTEAECHATIKOTNTA TOU TIPOYPAUMATOG TWV UTIO TIEPIOPIOUO

AvTIRIOTIKWY, KABWG N KATAVAAWOT TOUG TTEPLOPIOTNKE OTO 53%, EVW TO KOOTOG TOUG 0To 47%. EYMIMEPAZMATA H

xoprynon xnHUeompo@UAa&ng SleyxelpNTIKA £wG Kal U0 SOCEWV PETEYXEIPNTIKA UTTOPEL VA EPAPUOOCTEL PE AOPA-

A€la og aoBeveic Tov TPOKELTAl va UTTOBANOOUV OE TTPOYPAUATIOMEVN XELPOUPYIKN ETTEUBACN KOIAiaG, KABWG TTEPLO-

piCeTal N AoKOTIN XPrioN TWV AVTIBLOTIKWY, EAATTWVETAL TO KOOTOG TNG VOonAE&iag, evw Sgv mapatnpeitat avénon tng

VOOoNPOTNTAG TWV ACOEVWV.
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