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ABSTRACT

Objective. This study aimed to assess compliance with current best practice guidelines on the use of antibiotics
in the Department of Surgery in the Philippine General Hospital and to determine the impact of the dissemination
of an institution-based guideline on compliance and on patient outcomes.

Methods. Two antibiotic use surveys were performed 4 weeks before and 4 weeks after the implementation and
dissemination of the PGH Surgical Antibiotic Use Guidelines in the Department of Surgery. The medical records of
eligible patients were reviewed regarding patient and case characteristics, details on the administration of antibiotics
and the collection of specimen for culture studies. Data relating to the occurrence of surgical site infection within
30 days of the operation was extracted. Compliance with antibiotic use guidelines was assessed for each case.
The compliance rates in the pre- and post-intervention periods were compared.

Results. The study included a total of 477 patients, 213 in the pre-implementation and 264 in the post-
implementation period. Compared with the pre-intervention period, rates of compliance with guidelines improved
for all parameters in the post-implementation period except for correct dosing. The greatest improvement was
seen in the selection of the recommended drug, and proper duration. There was modest improvement in the
timing of the preoperative drug administration. There was poor compliance with recommendations for appropriate
specimen collection for culture studies, with marked improvement in collection in the pediatric group post-
intervention. Overall, the in-hospital SSI rate was reduced from 6.8% to 1.1%, while there was little change in the
30-day SSlI rate, post-intervention.

Conclusion. A simple intervention to raise awareness of institutional guidelines on antibiotic use in the surgical
setting lead to a modest improvement on overall compliance, although rates of total compliance with all relevant
guidance on antibiotic use, choice, dose, timing and duration remained low. The impact on surgical site infection
rates based on such compliance was modest.
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BACKGROUND

Paper presented at the Department of Surgery Staff Conference,

May 22, 2019, Philippine General Hospital. Since their first use, antibiotics have become a

fundamental part of medicine and have saved millions of
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longed hospital stays, protracted and costlier treatments,
increased service utilization and increased disability.!

The overuse and inappropriate use of antibiotics have
been identified as major contributing factors in the growth
of antibiotic resistance: countries with higher antibiotic
consumption levels have higher incidence of antibiotic
resistance.™* Levels of consumption of specific antibiotics
are associated with the incidence of resistance in the bacteria
that they target.>*

The World Health Organization Global Action Plan
on antimicrobial resistance, adopted by the World Health
Assembly in 2015, proposed strategies for monitoring and
controlling the rise of antibiotic resistance. In particular,
it highlights the importance of “stewardship programmes
that monitor and promote optimization of antimicrobial
use at mnational and local levelsin accordance with
international standards in order to ensure the correct choice
of medicine at the right dose on the basis of evidence.”

In surgery, the prophylactic use of antibiotics is a
cornerstone of infection prevention. International and
national guidelines on rational and effective use seek to
avoid both excessive and inappropriate antibiotic use.
Optimal prophylaxis includes administering the correct
antibiotic, the correct dose, the correct time, the correct route,
and for the correct duration.”” However, studies showed
that poor compliance with guidelines in many countries
were common.'%-2!

This study aimed to assess compliance with current
best practice guidelines on the use of antibiotics in a range
of surgical procedures in the Department of Surgery in a
government tertiary teaching hospital in the Philippines,
and to determine the impact of the dissemination of
an institution-based guideline on compliance and on
patient outcomes.

METHODS

'This study was a quality improvement, before-and-after
study conducted among selected cases of the Department
of Surgery of the Philippine General Hospital (PGH). Two
surveys on antibiotic use were conducted 4 weeks before
and 4 weeks after the implementation and dissemination
of the PGH Surgical Antibiotic Use Guidelines the
Department of Surgery at its staff conference held on
February 20, 2019.

The operative and admission logs of the different
surgical divisions were reviewed to identify eligible
cases for inclusion into the study. The most commonly
performed surgical procedures covered by the Department
of Surgery guidelines were eligible for inclusion in the
survey: appendectomy (simple and complicated), hernia
surgery (elective/emergency), complicated intra-abdominal
infection, wide excision of tumor, breast surgery (mastectomy
with or without reconstruction), thyroid surgery, head and
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neck surgery (non-thyroid), upper GI surgery, cholangitis,
cholecystitis, cholecystectomy, pancreatic surgery, hepatic
surgery, small bowel surgery (obstructed/non-obstructed),
colorectal surgery(obstructed/non-obstructed), closure of
stoma, radical prostatectomy, radical cystectomy, elective
cardiac surgery, elective thoracic non-cardiac surgery, elective
vascular surgery (elective), and cleft lip and palate repair.
Both adult and pediatric cases were included.

The following cases were excluded: patients under an
antibiotic regimen for a non-surgical indication at the time
of admission; cases with medical conditions that require
additional hospitalization and treatment apart from the
surgical condition; outpatient cases and cases managed
entirely at the emergency room; trauma patients with
multiple injuries; patients undergoing several procedures
(covering more than one category in the guidelines); patients
undergoing eligible surgical procedures but who were
admitted in the private service or in another department of
the hospital.

The medical records of eligible patients were reviewed
and data were extracted regarding patient and case
characteristics, details on the administration of antibiotics
(including the specific drug used, the dose, timing of the
first dose and the preoperative dose, frequency and duration),
and the collection of specimen for culture studies. Data
relating to the occurrence of surgical site infection (SSI)
within 30 days of the operation was extracted for those
patients whose procedures were eligible for assessment under
the ongoing Department of Surgery Expanded Surgical Site
Infection Surveillance Program.

Compliance with antibiotic use guidelines was
assessed for each case according to Table 1. The reference
guideline during the pre-implementation phase was the
Philippine Department of Health National Antibiotic
Guidelines of 2017 or the 2018 Tokyo Guidelines for
cases of cholecystitis and cholangitis.*>** Compliance with
timing of the preoperative dose was based on the standard
of antibiotic administration within one hour prior to start of
surgery.?* Where no guidance on the duration of antibiotic
use has been given in the reference guidelines, compliance
was not assessed. The reference guideline during the post-
implementation phase assessment was the PGH Surgical
Antibiotic Use Guidelines of the Department of Surgery
(version February 2019).

The specimen collection rate was determined, based
on whether the appropriate specimen was collected
for culture studies or not, as recommended in the
guidelines. The overall rate and the rate per type of operation
requiring specimen collection were computed.

The compliance and specimen collection rates in the
pre- and post-intervention periods were compared. Sub-
group analysis of compliance rates was done by type of
operation/case when at least 5 cases were included per
period, and by patient age group (pediatric versus adult).
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RESULTS
Patient characteristics, and post-imple-
mentation

We included 477 patients, 213 in the pre-implemen-
tation and 264 in the post-implementation period. There
were slightly more females in the study population, and the
majority were adults, with pediatric patients comprising only
15% of the total population. The most common surgical
cases in both periods were appendectomy (simple and
complicated), breast surgery particularly elective modified
radical mastectomy (IMRM), colorectal cancer surgery,
elective cholecystectomy and cholangitis. (Table 2).

pre-

Comparison of compliance rates, pre and post-
implementation, total study population

Compared with the pre-intervention period, rates of
compliance with guidelines improved for all parameters in
the post-implementation period except for correct dosing.
The greatest improvement was seen in the selection of
the recommended drug, and proper duration. There was
modest improvement in the timing of the preoperative drug
administration (Table 3).

Table 1. Assessment of compliance to antibiotic use guidelines
Parameter =
Compliant

e Used, when recommended
Not used, if not recommended

Use of antibiotics (whether
antibiotics were given to the °
patient or not, regardless of

the type, dose, duration)

In both pre- and post-intervention periods, compliance
with the relevant guidelines was highest for the use of
antibiotic prophylaxis when indicated and for use of the
correct antibiotic and dose. Compliance was lowest for
intraoperative re-dosing of antibiotics when indicated, the
proper timing of administration of the preoperative anti-
biotic and the duration of antibiotics.

Although there was a marked improvement following
the intervention, overall compliance, with antibiotic use,
type, dose, timing and duration in line with all guidance
relevant for each type of surgery, was low for both periods.

Forms of non-compliance

All instances of non-compliance with guidance on
whether antibiotics should be used involved use of antibiotics
in cases where they were not recommended. Although
compliance with dosing guidance was generally high, nearly
all instances of non-compliance involved using doses higher
than recommended. Nearly all of the cases that were non-
compliant with guidance on duration involved prolonged
antibiotic use (Table 4).

Nearly all non-compliance with timing guidance, both
for first dose and preoperative dose, involved antibiotic

Assessment
Non-compliant

e Not used, recommended
e Used, but not recommended

Drug used e Type of AB used as per guideline

o Type of AB used different from recommended by
the guideline

Dose e Dose of AB as per guideline

e Dose of AB ordered/given different from guideline

e Dose of AB is different from guideline but

adjusted as clinically indicated

First dose timing e AB administered in accordance with timing o AB administered after the recommended

recommended in relevant guidelines

window (late)

e |f recommendation is to start therapeutic AB e AB administered earlier than recommended (early)
at diagnosis, AB must be administered within

1 hour of diagnosis

e |f recommendation is to start prophylactic AB
at the time of surgery, AB must be administered
within the 60 minutes prior to start of surgery

Preoperative dosing e AB administered within 60 minutes prior to e AB administered earlier than 60 minutes (early)

start of surgery

e AB administered after start of surgery (late)
o No preoperative AB given

Duration e Duration of AB administration as per guideline e Duration of AB administration less than
recommended (short)
e Duration of AB administration longer than
recommended (prolonged)
Redosing e AB at the right time and right dose e AB not given when indicated (no redosing)
intraoperatively, as recommended e Wrong dose given (wrong dose)
e No redosing of AB intraoperatively when e AB at the wrong time (wrong time)
not recommended
Overall e Compliant in all relevant parameters* e Non-compliance in at least 1 relevant parameter*

*Where there was no guidance on the duration of antibiotic use in the reference guidelines, compliance was not assessed.

AB, antibiotic
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Table 2. Patient characteristics, pre and post-implementation

Pre-implementation

Post-implementation

Age - mean (SD) 39.8(18.8) 39.6(18.3) 40.0 (19.2)
Pediatric (<18 years) 74 29 45
Adult 404 185 219

Gender
Male 223 98 125
Female 255 116 139

Operation / Diagnosis

Appendectomy 175 89 106
Simple appendectomy (Lap and Open) 103 50 53
Appendectomy for complicated appendicitis 72 39 33

Hernia surgery 32 16 16
Elective hernioplasty 12 8 4
Incarcerated hernia 18 6 12
Strangulated hernia 2 2 0

Breast surgery 76 32 44
Mastectomy - clean 71 29 42
Mastectomy - dirty 5 3 2

Thyroid surgery 29 12 17

Complicated intra-abdominal infection 5 3 2

Colorectal surgery 57 22 35
Non-obstructed 36 12 24
Obstructed 21 10 11

Closure of stoma 9 4 5

Elective simple cholecystectomy (lap and open) 37 9 28

Cholangitis 19 8 11

Cholecystitis 13 6 7

Pancreatic surgery 6 5 1

Radical prostatectomy 2 0 2

Cleft lip and palate 7 1 6

Wide excision of tumor 9 6 3
Clean 5 3 2
Clean - contaminated 0 0 0
Dirty 4 3 1

administration earlier than recommended, while the vast
majority of non-compliance with re-dosing guidance
involved failure to re-dose.

Comparison of compliance rates, pre and post-
implementation, according to patient age groups
Generally, compliance was higher for adult cases,
particularly in the drug used, the first dose and the timing of
preoperative dose, and duration. Compliance with re-dosing

guidance was higher for the pediatric cases (Table 5).

Comparison of compliance rates, pre and post-
implementation, according to surgery type
Compliance rates for operations of which there were at
least five during both study periods highlighted difterences
in prophylactic practices between procedures, which were
generally consistent between pre- and post-intervention
periods (Table 6). The patterns of compliance by parameters
for appendectomy, cholecystitis, cholangitis and colorectal
surgery cases broadly reflected compliance in the total
population. Compliance with guidelines for some other

procedures diftered: for example, compliance rates for nearly
all parameters were high for clean mastectomy cases and
elective hernioplasty, while all thyroidectomy cases were given
antibiotics despite the lack of any recommendation to do so.

Appropriate collection of specimen for culture
studies

In general, there poor compliance with
recommendations for appropriate specimen collection for
culture studies. There was marked improvement in the
collection of tissue specimen in the pediatric group in the
post-implementation phase, while there was a decline in

the adult cases (Table 7).

was

In-hospital and 30-day SSI rates, per operation,
per survey period.

Data on the occurrence of surgical site infection was
available for 342 of 477 cases (72.1% overall; 162/213, 76%
pre-implementation; 180/264, 68.9% post-implementation).
Overall, the in-hospital SSI rate was reduced from 6.8%
to 1.1%, while there was little change in the 30-day SSI
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Table 3. Comparison of compliance rates between pre- and
post-implementation periods
Compliance Rate

Pre-Implementation Post-Implementation
% (n/N) % (n/N)

Parameter

Table 4. Forms of non-compliance, pre- and post-implemen-
tation period

Survey Period
Form of

non-compliance

Pre-Implementation Post-Implementation

% (n/N) % (n/N)

Antibiotic use® 90.1 (192/213) 92.4 (244/264)

Antibiotic type? 79.2(152/192) 87.5(211/241)°

Dose* 90.8 (138/152) 84.4(178/211)
)

First dose timing? 66.7 (128/192 68.9 (168/244)

Pre-op dose timing? 46.4(89/192) 53.0(129/244)
Duration of antibiotics® 41.1(65/158) 64.0 (126/197)
Intra-op re-dosing® 4.6 (3/66) 5.3(3/57)

Overall compliance’ 11.3(24/213) 21.6 (57/264)

AB, antibiotics

! Proportion of surgeries in which ABs were used when recommended.

2 Denominator is number of cases in which ABs were recommended
and used

3 Three cases not included: AB selection based on culture in 1 case
and on allergy to the recommended AB in 2 cases

4 Denominator is number of cases in which ABs were recommended
and the correct type used

> Denominator is number of cases in which ABs were recommended
and used and for which guidance existed on duration

6 Denominator is number of cases for which intraoperative AB re-dosing
was recommended

7 Proportion of surgeries in which AB use was in compliance with all
relevant guidance

rate. Operations with increased 30-day SSI rates post-
implementation included simple appendectomy and clean
mastectomy. A decreased SSI rate was noted among cases
of colorectal surgery for obstruction (Table 8).

DISCUSSION

This study determined the effect of a simple inter-
vention to raise awareness of institutional guidelines on
compliance with guidelines on antibiotic use in surgery at
a large tertiary teaching hospital in the Philippines.

There was total compliance with all relevant guidance
on antibiotic use, choice, dose, timing and duration in only
11.3% of cases in the pre-intervention period. This is in line
with a previously published study conducted in the same
institution in which 13% of 244 observed cases conformed
to guidelines for all parameters of prophylaxis.> Following
the intervention, total compliance rose to 21.6%. Studies
worldwide have found that full compliance with relevant

Antibiotic use

Used when not 100 (21/21) 100 (20/20)
indicated

Not used when 0 0
indicated

Drug

Wrong drug used 100 (40/40) 100 (30/30)

Dose

Under dosed 0 12.1(4/33)

Over dosed 100 (14/14) 87.8(29/33)

Timing of first dose

Early 82 8 (53/64) 80.3 (61/76)

Late .7 (3/64) 13.2(10/76)

Not given .1(2/64) 2.6(2/76)

Not indicated .7 (3/64) 0(0/76)

Non-compliant, delayed .7 (3/64) 3.9 (3/76)

Timing of preoperative dose

Earlier than 60 mins 94.1(96/112) 87.0(100/115)
After incision 2.9 (3/112) 8.7 (10/115)
Not given 2.9 (3/112) 4.3(5/115)
Duration
Shorter 10.8 (10/93) 18.3(13/71)
Prolonged 89.2(83/93) 81.6 (58/71)
Redosing
Not given 82.2(51/62) 85.2 (46/54)
Given at a shorter 3.2(2/62) 1.9 (1/54)
interval than
recommended
Given at a longer 14.5(9/62) 13.0(7/54)

interval than
recommended

guidelines for prophylactic antibiotic use in surgery varies
in different locations, but is generally low. Full compliance
was reported in 36% of 898 general surgery cases in a Greek
study, 48% of 100 pediatric surgeries in USA, 7% of pediatric
surgery cases in Israel, and 2% of abdominal, orthopedic,
and gynecological surgeries in Palestine.!*!5172!

In the current study, compliance was high in both pre-
and post-intervention periods with guidance on whether
antibiotics should be used at all, and on drug choice and

dosage. High compliance with guidance on choice of

Table 5. Compliance rates in pediatric and adult cases, pre and post-implementation period

Compliance Rate, Pediatric cases

Parameter Pre-Implementation

% (n/N)

Post-Implementation
% (n/N)

Compliance Rate, Adult cases

Pre-Implementation
% (n/N)

Post-Implementation
% (n/N)

Use of antibiotics 100.0 (29/29) 100.0 (45/45) 88.6 (163/184) 90.9 (199/219)
Drug used 69.0 (20/29) 16.7 (6/36) 81.0(132/163) 82.3(175/196)
Dose 30.0 (6/20) 16.7 (6/36) 70.6 (132/132) 98.3(172/175)
Timing of first dose 41.4 (12/29) 68.9 (31/45) 71.2(116/163) 68.8(137/139)
Timing of preoperative dose 10.3 (3/29) 24.4 (11/45) 52.8 (86/163) 59.3(118/199)
Duration 24.1(7/29) 47.8(11/23) 45.0 (58/129) 66.1(115/174)
Redosing 0.0 (0/2) 0.0 (0/1) 4.7 (3/64) 5.4 (3/56)

Overall 0.0 (0/29) 2.2 (1/45) 13.0(24/184) 25.6 (56/219)

10 ACTA MEDICA PHILIPPINA

VOL.55NO.12021



Antibiotic Use in Surgery: Impact of Guidelines

Table 6. Compliance rates, per operation (with at least 5 events per period), pre- and post-implementation periods

Parameter

Compliance Rate

Pre-Implementation Post-Implementation

Compliance Rate

Parameter

Pre-Implementation Post-Implementation

% (n/N) % (n/N) % (n/N) % (n/N)
A. Simple appendectomy G. Elective cholecystectomy
Antibiotic prophylaxis 100.0 (50/50) 100.0 (53/53) Antibiotic prophylaxis 33.3(3/9) 100.0 (28/28)
Antibiotic type 84.0 (42/50) 94.3 (50/53) Antibiotic type 100.0 (3/3) 92.9 (26/28)
Dose 92.9 (39/42) 86.0 (43/50) Dose 100.0 (3/3) 100.0 (26/26)
Timing of first dose 8.0 (4/50) 7.6 (4/53) Timing of first dose 33.3(1/3) 78.6(22/28)
Timing of pre-operative 34.0(17/50) 30.2 (16/53) Timing of pre-operative 33.3(1/3) 78.6(22/28)
dose dose
Duration of antibiotics 38.0(19/50) 58.5(31/53) Duration of antibiotics 66.7 (2/3) 63.0(17/27)
Intra-operative re-dosing 18.2 (2/11) 0.0 (0/7) Intra-operative re-dosing 0.0(0/2) 0.0 (0/9)
Overall compliance 4.0(2/50) 0.0 (0/53) Overall compliance 0.0 (0/9) 42.9(12/28)
B. Appendectomy for complicated appendicitis H. Elective hernioplasty
Antibiotic prophylaxis 100.0 (39/39) 100.0 (33/33) Antibiotic prophylaxis 100.0 (8/8) 100.0 (4/4)
Antibiotic type 71.8(28/39) 78.8 (26/33) Antibiotic type 75.0 (6/8) 75.0 (3/4)
Dose 43.6 (17/28) 38.5(10/26) Dose 100.0 (6/6) 33.3(1/3)
Timing of first dose 97.4(38/39) 97.0(32/33) Timing of first dose 100.0 (8/8) 100.0 (4/4)
Timing of pre-operative 25.6 (10/39) 18.2 (6/33) Timing of pre-operative 100.0 (8/8) 100.0 (4/4)
dose dose
Duration of antibiotics 20.5(8/39) 0.0 (0/1) Duration of antibiotics 25.0(2/8) 100.0 (4/4)
Intra-operative re-dosing 7.1(1/14) 28.6(2/7) Intra-operative re-dosing NA NA
Overall compliance 0.0 (0/39) 3.0(1/33) Overall compliance 12.5(1/8) 25.0 (1/4)
C. Mastectomy clean I. Emergency hernioplasty (Incarcerated / Strangulated)
Antibiotic prophylaxis 100.0 (29/29) 100.0 (42/42) Antibiotic prophylaxis 100.0 (8/8) 100.0 (12/12)
Antibiotic type 100.0 (29/29) 100.0 (42/42) Antibiotic type 25.0(2/8) 33.3(4/12)
Dose 100.0 (29/29) 100.0 (42/42) Dose 100.0 (2/2) 25.0(1/4)
Timing of first dose 93.1(27/29) 95.2 (40/42) Timing of first dose 50.0 (4/8) 8.3(1/12)
Timing of pre-operative 93.1(27/29) 95.2 (40/42) Timing of pre-operative 37.5(3/8) 25.0(3/12)
dose dose
Duration of antibiotics 96.6 (28/29) 95.2 (40/42) Duration of antibiotics 16.7 (1/6) 75.0(9/12)
Intra-operative re-dosing 0.0 (0/9) 0.0 (0/6) Intra-operative re-dosing 0.0 (0/3) 0.0(0/2)
Overall compliance 65.6 (19/29) 81.0(34/42) Overall compliance 0.0 (0/8) 0.0(0/12)
D. Thyroid surgery J. Colorectal surgery (non-obstructed)
Antibiotic prophylaxis 0.0(0/12) 0.0(0/17) Antibiotic prophylaxis 100.0 (12/12) 100.0 (24/24)
Antibiotic type NA NA Antibiotic type 91.7 (11/12) 100.0 (24/24)
Dose NA NA Dose 66.7 (8/12) 100.0 (24/24)
Timing of first dose NA NA Timing of first dose 66.7 (8/12) 91.7 (22/24)
Timing of pre-operative NA NA Timing of pre-operative 0.0 (0/10) 91.7 (22/24)
dose dose
Duration of antibiotics NA NA Duration of antibiotics NA 63.6 (14/22)
Intra-operative re-dosing NA NA Intra-operative re-dosing 0.0 (0/10) 0.0 (0/16)
Overall compliance NA NA Overall compliance 8.3(1/12) 58.3(14/24)
E. Cholecystitis K. Colorectal surgery (obstructed)
Antibiotic prophylaxis 100.0 (6/6) 100.0(7/7) Antibiotic prophylaxis 100.0 (10/10) 100.0 (11/11)
Antibiotic type 83.3(5/6) 85.7 (6/7) Antibiotic type 80.0 (8/10) 72.3(8/11)
Dose 100.0 (5/5) 100.0 (6/6) Dose 100.0 (8/8) 100.0 (8/8)
Timing of first dose 100.0 (6/6) 100.0 (7/7) Timing of first dose 100/0 (10/10) 81.8(9/11)
Timing of pre-operative 16.7 (1/6) 14.3(1/7) Timing of pre-operative 40.0 (4/10) 27.3(3/11)
dose dose
Duration of antibiotics 0.0 (0/6) 57.1(4/7) Duration of antibiotics NA 0.0 (0/11)
Intra-operative re-dosing NA NA Intra-operative re-dosing 0.0(0/7) 14.3(1/7)
Overall compliance 0.0 (0/6) 14.3(1/7) Overall compliance 0.0 (0/10) 0.0 (0/11)
F. Cholangitis
Antibiotic prophylaxis 100.0 (8/8) 100.0 (11/11)
Antibiotic type 62.5(5/8) 72.7 (8/11)
Dose 100.0 (5/5) 100.0 (8/8)
Timing of first dose 100.0 (8/8) 100.0 (11/11)
Timing of pre-operative 0.0(0/8) 0.0 (0/11)
dose
Duration of antibiotics 50.0 (4/8) 0.0 (0/11)
Intra-operative re-dosing NA NA
Overall compliance 0.0(0/8) 22.2(2/9)
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Table 7. Specimen culture rates, by age group, in pre- and post-implementation period

Collection rates

Culture Adult Pediatric
Specimen  Pre-implementation Post-implementation  Pre-implementation Post-implementation
% (n/N) % (n/N) % (n/N) % (n/N)
Tissue 13.3(11/83) 11.6 (8/69) 16.7 (2/12) 63.6 (14/22)
Blood 63.6(7/11) 46.2 (6/13) NA NA
Bile 7.1(1/14) 5.88 (1/17) NA 0(0/1)

Table 8. SSI rates, in-hospital and 30-day, in pre- and post-implementation

In-hospital SSI rate

Pre-implementation Post-implementation

SSl rates
30-day SSI rate
Pre-implementation Post-implementation

% (n/N)
Simple appendectomy 2.1(1/48)
Appendectomy for complicated appendicitis 7.9 (3/38)
Mastectomy (clean) 0.0 (0/29)
Mastectomy (dirty) 66.7 (2/3)
Colorectal surgery (obstructed) 22.2(2/9)
Colorectal surgery (non-obstructed) 0.0(0/12)
Closure of stoma 0.0 (0/4)
Pancreatic Surgery 25.0(1/4)
Elective Cholecystectomy 33.3(1/3)
Cholangitis 0(0/6)
Cholecystitis 16.7 (1/6)
Total 6.8(11/162)

% (n/N) % (n/N) % (n/N)
2.1(1/48) 8.3 (4/48) 16.7 (8/48)
0.0 (0/31) 21.1(8/38) 22.6(7/31)
0.0 (0/41) 0.0 (0/29) 7.3(3/41)
0.0(0/2) 100.0 (3/3) 50.0(1/2)
0.0(0/9) 44.4.(4/9) 22.2(2/9)
0.0 (0/23) 0.0 (0/12) 4.4 (1/23)
0.0 (0/4) 0.0 (0/4) 0.0 (0/4)
100 (1/1) 25.0(1/4) 100 (1/1)

0(0/6) 33.3(1/3) 16.7 (1/6)

0(0/9) 0(0/6) 22.2(2/9)

0(0/6) 16.7 (1/6) 0(0/6)
1.1 (2/180) 13.6 (22/162) 15.0(27/180)

SSI, Surgical site infection

antibiotic is in line with studies in USA and Israel that both
observed correct antibiotic choice in 97% of cases, and in
Greece and Qatar where rates of 70% and 68%, respectively
were observed.’®*12 Levels of compliance with dosing
guidance in both periods was comparable with rates reported
by studies in USA and Israel (77% and 52%, respectively.)

Compliance was much poorer with guidance on
timing of both first dose and of preoperative dose and
on duration of antibiotic use, although there was some
improvement following the intervention. Compliance with
guidance on timing fall within a wide range of adherence
rates reported by studies from Greece (100%), Australia
(93%), USA (73%), Palestine (60%) and Israel (32%).13-1517:21
Similarly, compliance with guidance on duration was in
the mid-range of adherence rates ranging from 88% to
32% reported by other studies.’®**'5172! Compliance was
the lowest with guidance on intraoperative re-dosing, with
this not being done at all in the majority of cases in which
it was indicated.

Given the known associations between antibiotic
resistance and the overuse and inappropriate use of
antibiotics, it is noted in this study that much of the non-
compliance with guidance was on whether antibiotics should
be used at all, and overuse (dosing and duration). During
the two study periods, antibiotics were used in 41 cases in
which they were not indicated, 43 cases received higher
doses than recommended, and in 141 cases, antibiotics were
administered for longer durations than recommended. This
is an issue that is widespread in many health care settings:

it has been estimated that treatment indication, choice
of antibiotic and duration of administration is incorrect
in 30-50% of cases.’®* In the current study there was low
compliance with recommendations on specimen collection
for culture studies. Again, this is an issue that is not
uncommon in many health care settings. Pressure of time,
the way health systems are organized and the accessibility of
pathology services can lead to failure to identify pathogens.
In one study, a causative pathogen was identified in less
than 8% of patients hospitalized with community-acquired
pneumonia in the US.

Although hospitals account for a small proportion of
total antibiotic prescribing in humans, the hospital setting is
one in which issues relating to antibiotic use and resistance
are brought sharply into focus. In hospitals, per capita
rates of prescribing are higher than in other settings, the
incidence of detected antimicrobial resistance is highest in
hospitals, the health of patients is already compromised and
hospital-acquired infections are common. Consequently,
clinicians struggle daily to identify antibiotics that can
help patients with resistant infections.??

This study has several strengths, such as good data
availability and a relatively large number of cases. However,
several limitations are acknowledged. Data were limited
to relatively short time periods, and for selected types of
procedures. Factors that could have affected compliance
were not considered by the study. And the study was not

powered to detect associations between guidance compliance
and the incidence of SSI.
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Further research should focus on identifying factors that
affect compliance, effective means of improving compliance,
and associations between compliance and SSI rates.

CONCLUSION

A simple intervention to raise awareness of institutional
guidelines on antibiotic use in the surgical setting led to a
modest improvement on overall compliance. However, rates
of total compliance with all relevant guidance on antibiotic
use, choice, dose, timing and duration remained low. Further
initiatives should be introduced and maintained to improve
practice in all parameters of antibiotic use, and to promote
appropriate specimen collection for culture studies.
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