e alldl el L gl 6 ) i)l el
J»L‘J\ Sdal

Evaluation of prophylactic antibiotic administration
at the surgical ward of a major referral hospital,
Islamic Republic of Iran
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ABSTRACT We evaluated the appropriateness of antibiotic prophylaxis administered before surgery at a major
referral hospital in Shiraz, against the American Society of Hospital Pharmacists (ASHP) guidelines. Data on surgical
procedure, choice of antibiotic and administration were gathered for all surgeries performed on hospitalized
patients during 15 days in March 2010. Of 155 patients included in the analysis, 98% received prophylactic
antibiotic before surgery; according to ASHP guidelines, prophylaxis was needed in only 106 (68.4%). Of these 106,
only 8 patients received the correct antibiotic regimen. The commonest regimens administered were cefazolin
+ gentamicin (47.6%), cefazolin (20.5%) and cefuroxime (8.5%). Antibiotic prophylaxis was continued in 83% of
cases, while this was necessary in only 37%. In only 1 surgical procedure were all evaluated parameters correct.

Evaluation de I'administration prophylactique d’antibiotiques au service de chirurgie d’'un grand hopital de
recours en République islamique d’Iran

RESUME Nous avons évalué l'opportunité de l'administration d’antibiotiques prophylactiques avant une
intervention chirurgicale dans un grand hopital de recours a Chiraz, conformément aux directives de I’American
Society of Health-System Pharmacists [Société américaine des pharmaciens du systeme de soins de santé]. Les
données sur 'acte chirurgical, le choix des antibiotiques et leur administration ont été collectées pour toutes
les interventions chirurgicales réalisées chez des patients hospitalisés pendant 15 jours en mars 2010. Sur
155 patients, 98 % d'entre eux ont recu une antibiothérapie prophylactique préopératoire ; selon les directives
de I'’American Society of Health-System Pharmacists, la prophylaxie se justifiait chez seulement 106 patients (soit
68,4 % d'entre eux). Parmi ces 106 cas, seulement huit ont recu un traitement antibiotique adapté. La céfazoline
associée a la gentamicine (47,6 %), la céfazoline (20,5 %) et la céfuroxime (8,5 %) étaient les traitements les plus
fréquemment administrés. La prophylaxie antibiotique a été poursuivie dans 83 % des cas, alors que cela ne
s'avérait nécessaire que pour 37 % d'entre eux. Une seule intervention chirurgicale réunissait tous les parametres
corrects, selon notre évaluation.
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Introduction

Antibiotic prophylaxis has been rou-
tinely used for more than 2§ years to
prevent postoperative infectious com-
plications [1]. Appropriately admin-
istered antibiotic prophylaxis before
surgery reduces the incidence of surgical
site infection. However, inappropriate
prescribing and excessive use of antimi-
crobials increase antibiotic resistance
as well as adverse drug events and costs
[2]. Multidisciplinary development of
evidence-based prophylaxis guidelines
incorporating local microbiology and
resistance patterns can improve anti-
microbial use [3]. Very often surgeons
do not comply with short courses of
prophylactic antibiotics before surgery
or they use broad-spectrum antibiotics
[2].

Increasing health-care costs have
led hospitals to review procedures to
adjust their budgets. At the same time,
concerns about antimicrobial resist-
ance have pressured infection control
specialists to decrease antimicrobial
usage. In order to develop a guideline
for surgical prophylaxis at our hospital,
a major referral hospital in the south
of the Islamic Republic of Iran, we col-
lected data on the performance of our
current perioperative practices for anti-
microbial prophylaxis. Antibiotic pro-
phylactic regimens administered before
surgical procedures were evaluated and
compared with guidelines of the Ameri-
can Society of Hospital Pharmacists
(ASHP), which are the most complete
guidelines available and internationally
recognized [4].

A data collection form was designed by

a clinical pharmacist, and approved by
the Pharmacy & Therapeutics Commit-
tee of the Nemazi Hospital in Shiraz.
The form included items regarding
patient demographics, type of surgical
procedure, drug history, drug allergy,

choice of antibiotic regimen, dose, time
of administration, and number of doses
(pre—, intra-, and post-operatively). A
panel of experts assessed whether the
data collection form measured what it
was intended to measure, and if it was
comprehensive enough to collect all
the information needed to address the
purpose and goals of the study. We then
did a pilot test for 20 patients and made
appropriate changes based on expert
opinion.

The formwas filled out prospectively
by 6 pharmacists interns for all surgical
procedures performed during a 15-day
period (March 2008) on hospitalized
patients. Retrospective follow-up was
performed by 2 clinical pharmacists and
an infectious diseases specialist, to the

day of discharge, using patient files.

To avoid difficulties in distinguish-
ing prolonged prophylaxis from post-
operative infection treatment, surgeries
that were in the contaminated or dirty
category as well as those patients who
received therapeutic antibiotic before
surgery or those with signs and symp-
toms of infection after surgery were
excluded from the study. These are the
categories that need therapeutic an-
tibiotic administration as per ASHP
guidelines. The contaminated category
included: any penetrated trauma (< 4
hours old), major technique break or
major spillage from the gastrointestinal
tractand anyacute non-purulent inflam-
mation; the “dirty” category included:
any penetrated trauma (> 4 hours old),
purulent inflammation or abscess (ac-
tive infectious process) or preoperative
perforation of viscera.

The compliance of prophylactic
antibiotic administration was assessed
against the published guidelines of
ASHP [4]. The following 6 aspects
of antimicrobial prophylaxis were as-
sessed:

o indication: appropriate decision-
making regarding use or non-use of
antimicrobial prophylaxis,
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o choice: antibiotic choice for patients
with and without allergy,

o dose,

« timing of dose: at a fixed time before
incision (within 60 minutes prior to
skin incision ),

o repeated dosing during procedure,

o duration of use.

Extra costs due to incorrect or over-
use of antibiotics were calculated as:
cost of incorrect usage —cost of correct
usage. The cost ofincorrect antibiotic(s)
use was calculated as: cost of a single vial
x number of vials administered incor-
rectly, while the cost of correct antibi-
otic use as: cost of a single vial x correct
number of vials needed.

All data were analysed using SPSS,
version 12. Frequencies and percent-
ages were calculated.

A total of 166 surgeries performed on
hospitalized patients were evaluated
during the 15-day period; 92.8% were
elective while 7.2% were emergency
operations. Just over 60% (101) of the
patients were male. The mean age and
standard deviation (SD) of the patients
was 39.2 (SD 22.6) years (range 0-84
years).

Cardiothoracic, gastrointestinal,
genitourinary, neurosurgical and or-
thopaedic procedures were the most
frequent surgeries performed, account-
ing for 18.7%, 17.5%, 16.9%, 13.9%,
and 11.4% of the surgeries respectively
(Table 1).

Patients who received therapeutic
antibiotic (1 = 11) before surgery, were
excluded fromtheanalysis. Thisincluded
operations classified as “contaminated”
or “dirty”. Therefore further analysis was
performed on 155 operations.

Table 2 shows that in the majority
of the surgeries included in the analysis
[106 (68.4%)], the prophylactic anti-
biotics administered were necessary
according to the ASHP guidelines.
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Table 1 Type of surgeries performed during the 15-day period in Nemazi Hospital,

Shiraz, Islamic Republic of Iran (n =166)
Type of surgery
Cardiothoracic
Gastrointestinal
Genitourinary
Neurosurgical
Orthopaedic
Head & neck
Vascular
Obstetric/gynaecologic
Others?

No. %
31 18.7
29 175
28 16.9
23 13.9
19 1.4
54
4.8
0.6
18 10.8

“Inguinal hernia, umbilical hernia, tissue expansion, skin graft, excision of scar tissue, portal catheter,
adrenalectomy, chest wall mass, herniorrhaphy, tissue expander removal and splenectomy.

However, in almost 30% of the surger-
ies, a prophylactic antibiotic was given,
although it was not required according
to the guideline.

The prophylactic antibiotics admin-
istered in 152 patients are shown in
Table 3. A combination of cefazolin and
gentamicin was administered preop-
eratively in 93.5% of the cardiothoracic
procedures, 70.0% of the genitourinary,
95.5% of the neurosurgical, and 53.3%
of orthopaedic procedures.

The choice of antibiotic was consist-
ent with ASHP guidelines in 8 (7.5%)
procedures that required prophylactic
antibiotics. Regardless of the choice of
antibiotic, timing was correct in 76%
of the 106 operations. In 4 operations
the antibiotic was repeated during the
procedure, but only 1 required a repeat
dose according to the ASHP guidelines.
Prophylactic antibiotic was continued
in 88 patients after their surgery; how-
ever continuation was needed in only
40 of these patients.

Table 4 shows the frequency of cor-
rect prophylactic antibiotic administra-
tion in the 106 operations that required
a prophylactic antibiotic.

The average extra cost per patient
due to misuse of antibiotics was 92 528
(SD 133 650) rials, which is approxi-
mately equal to US$ 9. The total extra
cost due to misuse of antibiotics during
the 15-day period was 15267 170 rials
(US$ 1471).

Discussion

The present study demonstrates that,

disappointingly,adherenceto the ASHP
guidelines for antimicrobial prophylaxis
in our hospital is far from optimal. Only
0.9% of surgical procedures adhered
to all antibiotic prophylaxis guideline
parameters. These results are consist-
ent with those of similar studies in
Canada, Nicaragua, Islamic Republic
of Iran and Jordan, where rates of com-
plete adherence to practice guidelines

Table 2 Evaluation of prophylactic antibiotic indication before surgery in Nemazi
Hospital, Shiraz, Islamic Republic of Iran (n =1552)

Required and administered
Not required and not administered
Required but not administered

Not required but administered

106 68.4
3 1.9
0 0.0
46 29.7

“Patients who received therapeutic antibiotic (n = 11) before surgery were excluded from the analysis.

were 5% [S],0.7% [6], 0.3% [7], and
zero [8] respectively. Other studies
however have reported higher rates
of adherence to antimicrobial prophy-
laxis guidelines. Gorecki et al. (United
States of America), van Kasteren et al.
(the Netherlands), Lallemand et al.
(France), and Voit et al. (United States
of America) reported adherence rates
of 26%, 28%, 41% and approximately
50% in their studies [9—12]. It is worth
mentioning that adherence in all of the
previously mentioned studies, except
the ones performed by Al-Momaney
et al. (Jordan) [8] and Askarian et al.
(Iran) [7] was compared with local
rather than international guidelines. The
higher adherence in studies that used
local guidelines (7%-50%) suggests
that adherence to these guidelines may
be easier to achieve than adherence to
international guidelines.

Appropriate decision-making re-
garding use or non-use of prophylactic
antibiotics, choice of antibiotic and
duration of prophylactic antibiotic use
were 3 parameters with the least adher-
ence to the standard guidelines in the
present study. Prophylactic antibiotics
were administered in 98% of the proce-
dures, while only 68% of the surgeries
required them according to the guide-
lines. This suggests that surgeons in
our country are aware of the value of
antibiotics in preventing surgical site in-
fections, but as in some other countries
[13,14], overuse of antibiotics is com-
mon. In contrast, under-use has been
reported in a study from a developed
country [15].

The choice of antibiotic complied
with guidelines in only 7.5% of the
surgical procedures in this study. This
low rate is disappointing, particularly
as selection of the appropriate antibi-
otic for prophylaxis was much higher
in the United States of America (95%
appropriate) [15] and Brazil (75%)
[16]. However, it is similar to India
(12%) [17] and higher than reported
in Jordan (1.7% of the procedures) [8].
The high rate of inappropriate choice of

Lo 1 32 denall Aol

665



EMH]

666

« Vol.17 No.8 . 2011

Table 3 Prophylactic antibiotic regimens used in operations performed in Nemazi
Hospital, Shiraz, Islamic Republic of Iran (n =152)

Type of surgery

Cardiothoracic

Gastrointestinal

Head & neck

Obstetric/gynaecologic
Orthopaedic

Vascular

Antibiotic regimen No.

administered

N
©

Cefazolin + gentamicin
Cefuroxime

Ceftriaxone + clindamycin
Ceftriaxone + metronidazole
Cefuroxime

Cefazolin

Ceftriaxone

Ceftizoxime + metronidazole
Cefuroxime + cefazolin
Ampicilline + gentamicin
Metronidazole
Cefuroxime

Cefazolin

Ampicilline + gentamicin
Ceftizoxime

Cefazolin

Cefazolin + gentamicin
Cefazolin

Cefuroxime + cefazolin
Ceftriaxone

Ampicillin + gentamicin
Cefazolin

Cefazolin + gentamicin

= = [ Ly = = By B8 = Ly dE o e o ) LY dE @y @y = =

Ceftriaxone
Cefuroxime

Genitourinary Cefazolin + gentamicin 19
Cefazolin 8
Ampicillin + gentamicin

Neurosurgery Cefazolin + gentamicin 21
Ampicillin + gentamicin 1

Other Cefazolin 12
Cefuroxime 2
Ceftizoxime + metronidazole 1

prophylactic antibiotic and unnecessary
continuation in our study may be due to
the unavailability of a unit-based clinical
pharmacist to assist physicians in cor-
rect choice of medications according
to guidelines. Another reason may be
because medical residents are not as
fully trained on medication choices as
they are on diagnosing diseases and
performing procedures. Our study
was performed in a university teaching
hospital, and medical faculty members

(attending physicians) attempt to allow
their trainees to practice independently.
A significant proportion of the antibiot-
ics used in this study were prescribed by
the resident in charge. Another reason
for wrong choices and dosing of pro-
phylactic antibiotics may be the lack of
medication protocols and treatment
guidelines. Every faculty has his/her
own treatment algorithm but there is
no consensus guideline available on the
ward for trainees to refer to.
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The ASHP recommends
prophylaxis with cefazolin as a single
agent for most procedures. However,
in the present study a combination of
aminoglycoside with cefazolin was the
most common regimen used, while the
use of third generation cephalosporins
were also not uncommon. Third gener-
ation cephalosporins, aminoglycosides
and fluoroquinolones should not be
used for surgical site infection prophy-
laxis because of less activity against
staphylococci infections compared to
cefazolin, emergence of resistance, and
high cost [18,19]. The combination
of cefazolin and gentamicin was used
most commonly in cardiothoracic,
genitourinary and neurosurgical op-
erations. This antibiotic combination
may be used in situations when certain
Gram-negative bacteria not responsive
to cefazolin are involved in addition
to Gram-positive bacteria such as sta-
phylococci. However, Gram-negative
bacteria involved in the above surgeries
are mostly enteric Gram-negative bacilli
[20] and cefazolin alone can cover these
pathogens [21]; thus there is no need
for this combination.

In the present study antibiotics were
continued in 88 of the procedures that
required prophylactic antibiotics, how-
ever continuation was not necessary in
55% of these surgeries. Similarly in the
study performed by Al-Momany et al.
in Jordan [8], the duration of antibi-
otic prophylaxis was longer than rec-
ommended in 58.9% of patients. This
has been reported by other researchers
[7,14,17,22]. According to international
guidelines, a single dose of antibiotic is
enough for most surgical procedures.
Prolonged antibiotic prophylaxis is not
only of no benefit but also potentially
harmful to patients due to toxicity, risk
of super-infection and the risk of induc-
ing more bacterial resistance [ 16,23].

The timing of administration of pro-
phylactic antibiotics is important and
this was correct in 76.5% (81 of 106 that
required prophylaxis) of the surgeries

performed. This is similar to the studies
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Table 4 Antibiotic administration in surgeries that required prophylaxis (7 =106)

Antibiotic administration

Correct choice of antibiotic

Correct choice + correct dose

Correct choice + correct dose + correct time
Correct choice + correct dose + correct continuation

Correct choice + correct dose +correct time + correct continuation

75
75
1.9
0.9
0.9

—_ =2 N O @

of Paradiso-Hardy et al. in Canada [24]
and Lallemand et al. in France [10], who
showed the timing of administration
was correct in 72% and 61.4% of cases
respectively. Appropriate timing was
much higher in the study performed
in Jordan (99.1%) [8], and lower in
studies performed in the Netherlands
(50%) [11] and Nicaragua (22%) [6].
Large-scale observational studies have
shown that the rate of surgical site in-
fections decreased by more than 50%
in patients given appropriately timed
antibiotic prophylaxis [25-28]. In addi-
tion, appropriate antibiotic timing can
decrease overall hospitalization costs
[29]. The relatively high rate of cor-
rect timing of antibiotic administration
may be explained by the fact that any
time within 0—60 minutes before skin
incision is considered appropriate for
all types of surgeries according to ASHP
guidelines. Therefore, this parameter is
less prone to error compared with other
parameters, such as antibiotic choice,
dose and duration of administration.

In this study non-adherence to prac-
tice guidelines resulted in almost US$
10 extra cost per patient or US$ 1527
extra cost for the 15-day period of the
study, due to over-use of antibiotics.
Some patients were kept in hospital to
administer intravenous antibiotics as
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