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Improvement in Adherence to Surgical
Antimicrobial Prophylaxis Guidelines after
Implementation of a Multidisciplinary Quality
Improvement Project
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ABSTRACT: Objectives: This study aimed to show the impact of a multidisciplinary quality improvement project on
adherence to antimicrobial prophylaxis guidelines in oncological surgery. Methods: This pre- and post-intervention
prospective observational study was carried out at the King Hussein Cancer Centre (KHCC) in Amman, Jordan,
between August 2009 and February 2012. The quality improvement project consisted of revising the institutional
guidelines for surgical antimicrobial prophylaxis, assigning a clinical pharmacist to the surgical department,
establishing an operating room satellite pharmacy and providing education regarding the appropriate utilisation of
antibiotics. The medical records of adult cancer patients who underwent surgery were evaluated one month before
and one month after the project was implemented to assess adherence to the guidelines with regards to antibiotics
prescribed, drug doses and timing and treatment duration. Results: A total of 70 patients were evaluated before and
97 patients were evaluated after the intervention, of which 57 (81.4%) and 95 (97.9%) patients received antibiotics,
respectively. In comparing the pre- and post-intervention groups, an improvement was observed in the proportion
of patients who received antibiotics at the appropriate time (n = 12 versus n = 79; 21.1% versus 83.2%; P <0.01), for
the appropriate duration of time (n = 22 versus n = 94; 38.6% versus 99.0%; P <0.01) and in the appropriate dose
(n = 9 versus n = 87; 56.3% versus 98.9%; P <0.01). Conclusion: Adherence to the antimicrobial prophylaxis
guidelines at KHCC improved significantly after the implementation of a quality improvement project.

Keywords: Antibiotic Prophylaxis; Surgery; Operative Surgical Procedures; Quality Improvement; Pharmacists;
Education; Jordan.
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ADVANCES IN KNOWLEDGE
- The current study indicated that the implementation of a multidisciplinary quality improvement programme at the King Hussein
Cancer Centre in Amman, Jordan, significantly improved compliance with surgical antimicrobial prophylaxis guidelines.
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appropriate utilisation of antibiotics.

APPLICATION TO PATIENT CARE

disciplinary project.

- The programme consisted of revising institutional guidelines for surgical antimicrobial prophylaxis, assigning a clinical pharmacist
to the surgical service, establishing an operating room satellite pharmacy and providing educational sessions and tools to aid in the

- Surgical antimicrobial prophylaxis is necessary to reduce the incidence of potential surgical infections. This study demonstrated
that adherence to a set of antimicrobial prophylaxis guidelines can be significantly improved with the implementation of a multi-

URGICAL SITE INFECTIONS (SSIS) ARE CON-
sidered the most common type of nosocomial
infections in surgical patients and are associated
with high morbidity and mortality as well as increased
costs.!™* Therefore, antimicrobial prophylaxis is
recommended in a wide range of surgical procedures
for the prevention of SSIs.> Guidelines are available to
provide clinicians with a standardised approach to the
rational, safe and effective use of antimicrobial agents.
However, despite the presence of evidence-based
guidelines, poor adherence to guidelines has been
reported internationally.”-*3
The King Hussein Cancer Centre (KHCC) in
Amman, Jordan, is a 170-bed comprehensive teaching
cancer centre with a surgical service consisting of nine
teams with various specialties. Among these teams, an
average of 25 patients are seen and five major elective
surgeries are performed per day. A quality improvement
initiative was planned at KHCC to improve adherence
to surgical prophylaxis guidelines. This study aimed
to evaluate the impact of this multidisciplinary
quality improvement project on adherence to surgical
antimicrobial prophylaxis guidelines.

Methods

This pre- and post-intervention prospective observa-

tional study was conducted between August 2009 and
February 2012 in the surgical department of KHCC.
The pre-intervention phase was carried out in August
2009, one month prior to implementing a quality
improvement project, and the post-intervention phase
was carried out in February 2012, one month after
the full implementation of all elements in the quality
improvement project. The intervention itself consisted
of four initiatives: revising the institutional guidelines
for surgical antimicrobial prophylaxis; assigning a
full-time clinical pharmacist to the surgical service;
establishing an operating room satellite pharmacy
(ORSP); and offering various educational sessions and
tools for the medical, nursing and pharmacy staff to
aid in the appropriate utilisation of antibiotics.

The quality improvement project was
implemented as follows. The surgical antimicrobial
prophylaxis guidelines were revised and updated
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based on the most recent international clinical
practice guidelines available at that time.® In the pre-
intervention phase, the institutional guidelines were
very limited and did not include recommendations
for certain types of oncological surgeries, such as
breast cancer or orthopaedic surgeries; as a result, the
revised guidelines were made more comprehensive by
including recommended antimicrobial therapy for all
surgeries commonly performed at KHCC. The revised
KHCC guidelines for surgical antimicrobial prophylaxis
outlined the recommended antibiotics for each type of
surgery along with the appropriate dose and duration.
The most recommended antibiotic in the revised
guidelines was cefazolin which treats the most common
SSIs caused by Gram-negative and -positive pathogens
(bacteria of the Staphylococcus and Streptococcus
genera and Escherichia coli). Metronidazole was also
included to treat anaerobic infections common after
certain operations (e.g. gastrointestinal surgeries).
An assigned clinical pharmacist was available at
KHCC during weekdays to review and evaluate
all prescribed medications. In addition, a clinical
pharmacist was available at all times via mobile phone
for any pharmacotherapy-related consultations and was
responsible for medication reconciliation and discharge
counselling for surgery patients.

Prior to the implementation of the ORSP at KHCC,
antibiotics were stored in the operating room and
were dispensed and prepared by surgical nurses. This
meant that the antibiotic orders were not reviewed
by a pharmacist prior to administration to a patient.
Due to the potential risk and errors associated with
such practice, the pharmacy and surgery departments
agreed to create an ORSP adjacent to the operating
room as part of the quality improvement project.
An ORSP was established and was open from 8 a.m.
to 5 p.m. every day. The pharmacy was staffed by a
pharmacist and a pharmacy technician, who were
responsible for processing all orders and preparing
and dispensing the necessary medications. The phar-
macist at the ORSP had full access to patient electronic
records to ensure that each prescription was in
compliance with the guidelines. All orders from the
operating room were thus reviewed by a pharmacist
and prepared in the ORSP using aseptic techniques.
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Table 1: Patient characteristics prior to and following a
multidisciplinary quality improvement project on
adherence to antimicrobial prophylaxis guidelines at the
King Hussein Cancer Centre, Amman, Jordan

Characteristic n (%) P value
Pre- Post-
intervention intervention

(n=70) (n=97)
Mean age in 50.0 £12.6 50.0 £ 15.4 0.34
years + SD
Penicillin 4.(5.7) 5(5.1) 0.91
and/or
cephalosporin
allergies
Type of surgery 0.81
Breast 22 (31.4) 31 (32.0)
Gastrointestinal 18 (25.7) 21 (21.7)
Genitourinary 12 (17.1) 22 (22.7)
Gynaecological 8(11.4) 6(6.2)
Head and neck 5(7.1) 7(7.2)
Other 5(7.1) 10 (10.3)

SD = standard deviation.

Several educational sessions were also conducted
by the clinical pharmacist, the physicians and the
head nurse of surgery for the medical, nursing and
pharmacy staff. The aim was to increase awareness
about the revised institutional guidelines and to
promote evidence-based practice. In addition, e-mail
reminders were sent to the staff regarding the new
guidelines and one-to-one educational sessions were
continuously offered to all members of staff.

The study group included all eligible patients
admitted to KHCC during the pre- and post-
intervention phases. All cancer patients who were
assigned to the surgery service and who underwent an
elective surgery during their admission were included
in the study. Patients admitted and/or discharged
on a weekend were excluded since the pharmacist
conducting the profile review was not available on
those days and therefore a full assessment of the
condition would be difficult to conduct. In addition,
those who were prescribed antibiotics for the treatment
of a suspected or proven infection were excluded. The
medical records of the eligible patients were reviewed
to assess the type of prophylactic antibiotic prescribed,
the dose administered and the timing and duration of
the antibiotic administration. The appropriateness
of the antibiotic prescribed and the administered
dose were evaluated according to either the revised
or initial antimicrobial prophylaxis guidelines,
depending on the phase of the study. The timing
of the antibiotic was considered appropriate if the

antibiotic was administered at least 60 minutes prior
to surgical incision and the duration of the antibiotic
was deemed appropriate if it did not exceed 24 hours
following the surgery. These details were recorded for
both the pre- and post-intervention patient groups;
the data between the two groups was then compared
accordingly in order to determine any changes in the
compliance to antimicrobial prophylaxis guidelines.

All analyses were performed using the Statistical
Analysis System (SAS), Version 9.1 (SAS Institute Inc,
Cary, North Carolina, USA). Categorical data were
reported as counts and percentages, while continuous
data were reported as means with standard deviations.
Adherence to the guidelines in the pre- and post-
intervention phases was compared using Chi-squared
and Fisher’s exact tests. A significance criterion of
P <0.05 was used.

This study received ethical approval from the
Institutional Review Board at KHCC for both the
pre- and post-intervention phases of the study (IRB#
12-KHCC-12).

Results

During the study period, a total of 70 patients were
evaluated in the pre-intervention phase and 97
patients were evaluated in the post-intervention phase
[Table 1]. In the pre- and post-intervention groups, 57
(81.4%) and 95 (97.9%) patients received antibiotics,
respectively. The most common types of surgeries
during both phases were breast surgeries (modified
radical and skin-sparing mastectomies), gastrointestinal
surgeries (hemicolectomies and ileostomy closures)
and genitourinary surgeries (transurethral resections of
bladder tumours).

In the post-intervention phase, a significant
improvement in adherence to the antimicrobial
prophylaxis guidelines was observed. Of the patients in
the post-intervention group who received antibiotics,
79 (83.2%) received their antibiotic dose at the
appropriate time compared to 12 patients (21.1%) in
the pre-intervention group (P <0.01). Furthermore, 94
patients (99.0%) in the post-intervention group were
prescribed antibiotics for the appropriate duration of
time, in comparison to 22 patients (38.6%) in the pre-
intervention group (P <0.01) [Figure 1].

Among patients who were prescribed antibiotics,
only 29 patients (50.9%) in the pre-intervention phase
were found to require antibiotics according to the
guidelines. In comparison, all of the patients who
were prescribed antibiotics in the post-intervention
phase required antibiotics according to the guidelines
(n = 95; 100.0%). Of the patients who received
antibiotics in accordance with the guidelines, 16
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Figure 1: Proportion of patients whose antibiotic
treatment adhered to antimicrobial prophylaxis guide-
lines prior to (n = 57) and following (n = 97) a
multidisciplinary quality improvement project at the
King Hussein Cancer Centre, Amman, Jordan. Among
the patients, 29 (50.9%) and 95 (100.0%) in the pre-
and post-intervention phase, respectively, were found
to require antibiotics according to the guidelines. Use
of appropriate antibiotics and appropriate doses were
subsequently assessed for the patients who received
antibiotics in accordance with the guidelines.

patients (55.2%) received the appropriate antibiotic in
the pre-intervention phase while 88 patients (92.6%)
received the appropriate antibiotic in the post-inter-
vention group (P <0.01). Furthermore, among those
who were correctly prescribed antibiotics according
to the guidelines, the number of patients who received
appropriate doses of the appropriate antibiotic was 87
(98.9%) in the post-intervention group compared to
nine (56.3%) in the pre-intervention group (P <0.01)
[Figure 1].

Discussion

This study revealed poor adherence to the surgical
prophylaxis guidelines at KHCC in the pre-interven-
tion phase. This lack of adherence was attributed
mainly to the absence of comprehensive institutional
guidelines, easy accessibility to several antibiotics that
were not included in the guidelines and a lack of
awareness about the guidelines. These pre-intervention
findings are consistent with those reported by other
studies at both local and international hospitals.!~*”
However, significant improvement was observed in
the adherence to surgical prophylaxis guidelines after
the implementation of a multidisciplinary quality
improvement project in the current study, particularly
with regards to the appropriateness, dosage, timing
and duration of antibiotic therapy. To the best of the
authors’ knowledge, this is the first study to evaluate
a comprehensive approach aiming to improve adhe-
rence to antimicrobial prophylaxis guidelines.
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The implementation of institutional protocols and
guidelines for surgical prophylaxis plays a major role
in guiding surgeons to use the most appropriate anti-
biotic and dose based on evidence-based recommen-
dations. These guidelines should be tailored to the needs
of each institution based on the most common types
of surgeries performed and the antibiotics available. In
a study conducted by Willemsen et al., a standardised,
clear and simple protocol for perioperative antibiotic
prophylaxis was associated with improvement in
antibiotic dosing and timing."* In the current study,
the pre-intervention guidelines did not include
recommendations for breast surgery even though it
was one of the most common surgeries performed at
KHCC. As with any programme, education is essential
to promote evidence-based practice. However, educa-
tional intervention alone is not sufficient to change
practice, as demonstrated by Ozgun et al.’® In their
study, the educational intervention resulted in impro-
vements in indications, choice and dosage of surgical
antimicrobial prophylaxis but did not result in
improved prophylaxis use or total compliance rate. The
researchers suggested that educational interventions
should be augmented with protocols and guidelines in
order to improve overall adherence.'

In the current study, the authors believe that the
presence of a clinical pharmacist on the surgery floor
was essential in encouraging adherence to the revised
antimicrobial prophylaxis guidelines. This clinical
pharmacist helped with specific recommendations
related to prescribed antibiotics and offered one-
to-one and group educational sessions for surgical
residents. Unfortunately, the exact number of
interventions conducted by the pharmacist during
the post-intervention phase was not recorded but
anecdotal evidence from surgical and pharmaceutical
department staff members indicated that these were
numerous. Additionally, the implementation of an
ORSP was extremely helpful, as the close proximity
of the pharmacy to the operating room ensured the
timely delivery of the antibiotics and administration
of the medication one hour prior to incision. In a
recent study, the presence of a pharmacist in a surgical
department was associated with a decrease in the
number of patients receiving prophylactic antibiotics
without justifiable indications, a decrease in the rate of
prolonged duration of prophylaxis and an increase in
the number of patients receiving correct antibiotics.!¢

A significant improvement in the adherence to
antimicrobial prophylaxis guidelines was noted in the
current study after the implementation of a quality
improvement project. The provision of multidis-
ciplinary revised guidelines and educational sessions
clearly played a major role in the improved compliance
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observed in the post-intervention phase. This may
have been due to the presence of clear guidelines
that outlined the appropriate antibiotics for common
surgeries, along with increased knowledge among
physicians and surgeons regarding appropriate
practices in terms of the appropriate drug, dose and
duration. However, there are a few limitations to the
study. These limitations include the short duration
and relatively small sample size in both the pre- and
post-intervention groups. Furthermore, only the
total impact of the quality improvement project was
measured; the effect of each individual element of the
project on the adherence to the guidelines was not
determined. Finally, the incidence of post-surgical
infections was not evaluated. Future studies are
recommended to explore adherence to antimicrobial

prophylaxis on the rate of post-surgical infections.

Conclusion

A multidisciplinary quality improvement project
carried out at KHCC resulted in a significant improve-
ment in adherence to antimicrobial prophylaxis
staff.
intervention stage, a significant improvement was

guidelines among surgical In the post-
seen in the correct choice of antibiotic administered as
well as the timing, duration and dosage of antibiotics.
Surgical antimicrobial prophylaxis is necessary to
reduce the incidence of potential SSIs. The results of
this study suggest that a focused multidisciplinary
intervention can enhance adherence to institutional

antimicrobial prophylaxis guidelines.
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