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Evidence-based guidelines for perioperative antimicrobial prophylaxis (PAP) are well established. It is unknown
whether PAP practice in Gaza Strip hospitals follows those guidelines. This study aimed to assess the adherence
of PAP practice at surgical wards in Gaza Strip hospitals to the American Society of Health-System Pharmacists

(ASHP) guidelines for antimicrobial surgical prophylaxis. Data were collected over a 6-month period by direct
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observation and chart review methods. Aspects of PAP (indication, selection, duration, dosing, and first dose timing)
were assessed against ASHP guidelines. The study enrolled 444 surgical patients, of whom 94.8% received PAP. The
overall adherence rate was 7.4%. Adherence rates for indication, selection, dosing, timing of first dose, and duration
were 70.7%, 56.3%, 17.7%, 59%, and 58%, respectively. Patients who underwent clean surgeries were less likely to
be given the recommended antibiotic than those who underwent clean-contaminated surgeries (OR 0.480, 95% CI

Palestine. 0.375-0.615, p-value 0.021). Nurses were less likely to adhere to the right first dose timing than anesthesiologists (OR
0.132,95% CI10.051-0.374, p-value 0.011). This study showed poor adherence to guidelines in all aspects of PAP use,
particularly dosing. Strategies to improve PAP practice should be adopted and implemented.

INTRODUCTION dosing (Ventola, 2015). Therefore, stewardship strategies should

Irrational use of antibiotics by healthcare practitioners
is a major cause of antimicrobial resistance (AMR) (Solomon
and Oliver, 2014). Rising rates of AMR are reported worldwide
and associated with increased morbidity, mortality, and costs
of healthcare (Founou et al., 2017). By 2050, AMR is expected
to cause 10 million deaths yearly if proper actions are not
taken (O’Neill, 2014). The worst impact of AMR will be in the
developing world due to poor healthcare systems and limited
resources (Founou et al., 2017).

Irrational use of antibiotics in hospitals can take different
forms. This includes, but is not limited to, overprescribing of
antibiotics, unnecessarily long durations of treatment, the use of
broad-spectrum antibiotics without clear indications, and wrong
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be seriously taken to enhance the responsible use of antibiotics
(Dyar et al., 2017). Several strategies have been suggested, the
top of which is adopting and effectively implementing guidelines
for antibiotic use, whether in the treatment or in the prevention of
infectious diseases (Resman, 2020).

Healthcare-associated infections (HCAIs) are acquired
by patients receiving healthcare in hospitals. HCAIs are common,
need additional medical interventions, and can lead to prolonged
hospital stay with increased expenditures (Haque et al., 2017; Na-
politano et al., 2013). In developing countries, 10% of hospital-
ized patients develop HCAIs, with surgical site infections (SSIs)
being the most common among all HCALISs, affecting up to 5.6% of
all surgical patients (Allegranzi et al., 2011). Many interventions
have been studied to prevent SSIs and were shown to be effective.
These include aseptic procedures in the operating room, skilled
surgical techniques, postsurgical wound care, and perioperative
antimicrobial prophylaxis (PAP) (Napolitano ef al.,2013). The use
of PAP decreases bacterial load in the wound leading to an 80%
decrease in the likelihood of SSIs, regardless of surgical procedure
type or wound contamination (Bowater ez al., 2009). Yet, PAP is
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not needed for all surgical procedures and should only be applied
if SSI-related costs and morbidity exceed those associated with
antibiotic prophylaxis (Herawati et al., 2019). Evidence-based
guidelines were established to augment the rational use of PAP,
stating when it is indicated, proper timing of administration, du-
ration of use, and suitable antibiotics for this purpose (Bratzler
et al., 2013). Despite this, evidence from developing countries
shows that guidelines are not always followed. Reports from Jor-
dan (Al-Momany et al., 2009), Saudi Arabia (Ahmed et al., 2022;
Tolba et al., 2018), and Qatar (Abdel-Aziz et al.,2013) have found
a wide gap between the actual practice of PAP and clinical practice
guidelines. PAP is overprescribed, used in subtherapeutic doses,
for long durations, and antibiotics used are not those recommend-
ed by the guidelines. This malpractice adds to the problem of anti-
biotic misuse and may increase the costs and risks of both adverse
drug reactions and AMR.

Limited information about PAP prescribing trends and
adherence to practice guidelines in Palestine (West Bank/Gaza
Strip) is available. Only one paper has been published on this topic
from the West Bank, showing a very poor adherence rate (2%)
(Musmar et al., 2014). No studies, however, have been conducted
in Gaza Strip hospitals. Hence, this study aimed to assess the
adherence of PAP practice in Gaza Strip hospitals to the guidelines
of the American Society of Health-System Pharmacists (ASHP)
for antimicrobial surgical prophylaxis.

METHODS

Setting and design

This is a cross-sectional study to assess PAP practice in
Gaza Strip hospitals. It was carried out in surgical departments
(general and orthopedic) at the following general hospitals: Al-
Shifa Medical Complex (SMC), Gaza Governorate; Nasser
Medical Complex (NMC), Khan Younis Governorate; and the
European Gaza Hospital (EGH), Rafah Governorate. Data were
collected over a six-month period during the year 2017.

Patients

The minimum sample size required to power the analysis
in this study is 263. It was calculated based on the following
assumptions: rate of the appropriate use of PAP of approximately
22%, confidence interval (CI) of 95%, and tolerable level of type 1
errorof 5%. Yet, we included all eligible patients undergoing general
surgical or orthopedic surgical procedures at the three hospitals over
the 6-month study period. Patients from both genders undergoing
elective clean or clean-contaminated surgeries (CDC, 2022) were

eligible. We excluded those with infection manifestations after
surgery and those undergoing gastroesophageal reflux disease
procedures (Nissen fundoplication) and endoscopic retrograde
cholangiopancreatography, as there is no consensus on the use of
PAP for those procedures. In addition, patients undergoing minor
surgeries such as gastroscopy or colonoscopy, cancer patients,
and those with unclear or incomplete medical records were also
excluded. During the study period, 1,514 patients underwent
orthopedic or general surgical procedures, of whom only 444
patients were eligible.

Data collection

Relevant data were collected and documented on a
standardized case report form. Two data collection methods were
utilized: chart review method and direct observation method. The
medical chart of each patient was reviewed, and the following
data were collected: patient care ward, age, gender, weight,
allergy history, American Society of Anesthesiologist (ASA)
score, characteristics of surgical procedure, prescribed antibiotics
for PAP, dose, administration route, duration, and the number of
doses. The observation method was used to report the timing of
administration of the first antibiotic dose in relation to incision
time and which health professional administered it.

Analysis of PAP use

Appropriateness of PAP was assessed by comparing
it to the joint guidelines of the Infectious Diseases Society of
America, the ASHP, the Society for Healthcare Epidemiology of
America, and the Surgical Infection Society (Bratzler ez al., 2013).
To simplify, we referred to those guidelines as ASHP guidelines.
The following aspects of PAP were assessed: a) indication, b)
antibiotic selection, ¢) duration of use, d) dosing, and e) timing of
administration of the first PAP dose (Table 1).

PAP practice was judged adherent to guidelines if all
aspects followed the recommendations of the guidelines. For
antibiotics given without indication, the parameters of selection,
dosing, the timing of administration of first dose, and duration
were not assessed. The overall adherence rate to guidelines was
calculated by summing up all patients who were eligible for
PAP and were delivered the correct antibiotic at the correct dose,
the timing of administration of first dose, and duration to those
patients who were not eligible for PAP and not delivered it divided
by the total number of patients. The indication adherence rate
was calculated by summing up all patients who were eligible for
PAP and were delivered it to all patients not eligible for PAP and
not delivered it divided by the total number of patients. Finally,

Table 1. Criteria to assess adherence of perioperative antimicrobial prophylaxis to guidelines.

Parameter

Concordant if

Indication

Selection

PAP was “indicated and delivered” or PAP was “not indicated and was not delivered”

 Agent prescribed was the same as recommended by guidelines considering the patient’s allergic history

« Switch to another antibiotic is allowed only if there is a microbiologic or clinical indication

Duration of antibiotic use <24 hours
Dosing

Timing of administration of first antibiotic dose

For adult patients: dose for each antibiotic as recommended by guidelines
For pediatric patients: recommended body weight-based dosing

30-60 minutes prior to incision
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adherence rate for each other aspect of PAP use (selection of the
antibiotic, dosing, duration of use, and timing of administration of
the first dose) was calculated by dividing the number of patients
delivered PAP correctly with respect to that specific aspect by the
number of patients delivered PAP when it was indicated.

Data entry and analysis

Data were analyzed using the SPSS version 24 program.
Continuous variables were presented as means = SD and
compared using the ANOVA test, while categorical variables were
presented as percentages and compared using the chi-square test.
The chi-square test was utilized to study the relationship between
adherence to PAP guidelines (dependent variable) and factors
(independent variables) such as patient care ward, specialization
of provider administering the antibiotics, and characteristics of
surgery (type, grade, class, length, and type of anesthesia). The
results were considered statistically significant if p-values were
< 0.05. Variables shown to be significant in univariate analysis
at p < 0.05 were entered into a multivariable logistic regression

model, and results were expressed as odds ratio (OR) with 95%
CI and p-values.

RESULTS

Four hundred and forty four patients were eligible and
included in the analysis (233 from EGH, 130 from SMC, and 81
from NMC). Patient and surgical procedure characteristics are
shown in Table 2. Four hundred and twenty one patients (94.8%)
received PAP, most of whom (73.9%) received one antibiotic. In
EGH and NMC, cefazolin was the most commonly used antibiotic
while ceftriaxone was the most commonly used antibiotic in SMC.
PAP was administered by nurses most of the time in both EGH and
NMC, while anesthesiologists administered PAP more commonly
in SMC. PAP utilization patterns are shown in Table 3.

Overall adherence to current PAP practice and adherence
of each parameter of PAP use to guidelines are detailed in Table
4. Overall adherence was fulfilled in 33 cases only (7.4%), while
the indication adherence rate was 70.7%. Significant differences

Table 2. Characteristics of patients and surgical procedures.

Variable All patientsN (444) EGHN (233) SMCN (130) NMCN (81) p-value®
Gender N (%)
Female 173 (39) 82(35.2) 44 (33.8) 47 (58) 0.001°
Male 271 (61) 151 (64.8) 86 (66.2) 34 (42)
Mean age in years [SD] 35.3[20.8] 34.047 [20.8] 33.585[21.1] 41.84[19.08] <0.001¢
Medical history N (%)
Hypertension 32(7.2) 20 (8.6) 6(4.6) 6(7.4)
DM 15(3.4) 8(3.4) 6 (4.6) 1(1.2) 0.526
Hypertension + DM 15(3.4) 9(3.9) 5(3.8) 1(1.2) '
Others? 13 (2.9) 7(3) 2 (1.6) 4(5)
None 369 (83.1) 189 (81.1) 111 (85.4) 69 (85.2)
ASA score N (%)
1 362 (81.5) 169 (72.5) 118 (90.8) 76 (93.8) <0.001°
2 74 (16.7) 57 (24.5) 11 (8.5) 5(6.2) ’
3 8(1.8) 7(3.0) 1(0.8) 0(0.0)
Surgery specialty N (%)
General surgery 168 (37.8) 74 (31.8) 49 (37.7) 45 (55.6) 0.001°
Orthopedics 276 (62.2) 159 (68.2) 81 (62.3) 36 (44.4)
Surgery class N (%)
Clean 347 (78.2) 188 (80.7) 106 (81.5) 53 (65.4) 0.009*
Clean-contaminated 97 (21.8) 45 (19.3) 24 (18.5) 18 (34.6)
Operation grade N (%)
Skilled 42 (9.5) 38 (16.3) 3(2.3) 1(1.2) <0.001°
Major 255 (57.4) 129 (55.4) 71 (54.6) 55(67.9) ’
Moderate 147 (33.1) 66 (28.3) 56 (43.1) 25(30.9)
Length of surgery 0.07¢
Mean + (SD) 1.13 (0.5) 1.23 (0.61) 1.01 (0.32) 1.02 (0.27) '
Anesthesia type N (%)
General 365 (82.2) 179 (76.8) 127 (97.7) 59 (72.8)
Spinal 32(7.2) 19 (8.2) 2 (1.5) 11 (13.6) <0.001°
Regional 25(5.6) 24 (10.3) 0(0.0) 1(1.2) ’
Local 13(2.9) 2(0.9) 1(0.8) 10 (12.3)
Epidural 9(2) 9(.9) 0(0.0) 0(0.0)

*significance at p < 0.05.
bchi-square test.
‘ANOVA.

dOthers: renal dysfunction, spina bifida, epilepsy, neurogenic bladder, cerebrovascular accident, bronchial asthma, hypothyroidism, and osteogenesis

imperfect.

ASA score: American society of anesthesiologist score, 1: normal, 2: mild disease without functional limitations, and 3: severe disease which limits

activity but is not incapacitating.



084 Alagha and Zourab / Journal of Applied Pharmaceutical Science 13 (03); 2023: 081-088

Table 3. Perioperative antimicrobial prophylaxis utilization patterns.

Variables TotalN = 421* EGHN = 224" SMCN = 128° NMCN = 694 p-value®

Number of antibiotics received N (%)
One 311 (73.9) 163 (72.8) 92 (71.9) 56 (81.2) 0.079"
Two 103 (24.4) 54 (24.1) 36 (28.1) 13 (18.8) ’
Three 7(1.7) 73.1) 0(0.0) 0(0.0)

AB administrator N (%)
Anesthesiologist 179 (42.5) 69 (30.8) 91 (71.1) 19 (27.5) <0.001*
Nurse 242 (57.5) 155 (69.2) 37(28.9) 50 (72.5)

Received perioperative antibiotic N (%)
Cefazolin 322(76.5) 210 (93.8) 57 (44.5) 55(79.9) <0.001
Ceftriaxone 93 (22.1) 8(3.6) 71 (55.5) 14 (20.3) ’
Cefuroxime 6(1.4) 6(2.7) 0(0.0) 0(0.0)

Timing of administration of first antibiotic dose N (%)
Within 1 hour before incision 243 (57.7) 125 (55.8) 91 (71.1) 27 (39.1) <0001
More than 1 hour before incision 45 (10.7) 22 (9.8) 0(0.0) 23 (33.3) ’
Postoperative only 133 (31.6) 77 (34.4) 37 (28.9) 19 (27.5)

Duration of PAP 1.67 [1.42] 1.73 [1.50] 1.68 [1.86] 1.47 [1.27] <0.001¢

Mean (days) + [SD]

*All patients that received PAP, Ppatients that received PAP in EGH, “patients that received PAP in SMC, and “patients that received PAP in NMC, Significance at

p <0.05. 'chi-square test, AANOVA.

Table 4. Adherence of perioperative antimicrobial prophylaxis practice to ASHP guidelines.

All hospitals EGH SMC NMC p-value®
Overall adherence N (%)" 33(7.4) 21 (9.01) 1(0.77) 11 (13.6) 0.001
Indication adherence N (%)° 314 (70.7) 152 (65.2) 87 (66.9) 75 (92.6) <0.001
Antibiotic selection adherence N (%)® 165 (56.3) 92 (64.3) 26 (30.2) 47(73.4) <0.001
Antibiotic dose adherence N (%)* 52 (17.7) 41 (28.7) 1(1.2) 10 (15.6) <0.001
Timing of first dose adherence N (%)* 173 (59) 84 (58.7) 61 (70.9) 28 (43.8) 0.004
Duration of PAP adherence use N (%)¢ 170 (58) 84 (58.7) 50 (58.1) 36 (56.3) 0.945

“chi-square. Significance at p < 0.05.

"Denominator as total number of patients (444 in all hospitals; 233 in EGH, 130 in SMC, and 81 in NMC).
‘Denominator as number of patients eligible for and received PAP (293 in all hospitals; 143 in EGH, 86 in SMC, and 64 in NMC).

were observed among hospitals, with NMC showing better overall
adherence and indication adherence rates than EGH and SMC.

Two hundred and ninety-three patients (66%) were
eligible for PAP and were delivered it, and 21 patients (4.7%) were
not eligible for PAP and were not delivered it. Antibiotic selection
was inappropriate in 43.7% of patients; 24.8% had an unexplained
switch from an appropriate or inappropriate preoperative antibiotic
to inappropriate antibiotic(s) without microbiologic or clinical
indication, and 18.9% were given broad-spectrum antibiotics.

The dose was appropriate in only 17.7% of patients, while
the dose was low in 82.3% of patients. Timing of administration of the
first dose was appropriate in 59% of patients, but 29.7% of patients
received the first dose by the end of the surgical procedure, and
11.2% received it more than 1 hour before the incision. Duration of
PAP use followed the guidelines in only 58% of patients. Significant
differences were shown among hospitals in both selection and dosing
adherence rates, where SMC had a lower adherence rate than EGC
and NMC, as well as in the time of administration adherence rates,
where SMC had better adherence than EGC and NMC.

Patient care ward and surgery characteristics were tested
for possible association with selection adherence, dosing adherence,
and duration adherence to guidelines. The same factors, in addition
to the specialization of providers administering the antibiotics, were

tested for association with the timing of first-dose adherence. Table
5 presents factors that showed significant association with adherence
based on univariate analysis. Multiple logistic regression analysis
showed that surgery class significantly and independently affects
antibiotic selection (Table 6). Patients who underwent clean surgeries
were less likely to be given the recommended antibiotic than those who
underwent clean-contaminated surgeries (OR 0.480, 95% CI 0.375—
0.615, p-value 0.021). Specialization of providers administering the
antibiotics significantly affects adherence to the proper timing of first
antibiotic dose administration. Nurses were less likely to adhere to the
right timing than anesthesiologists (OR 0.132, 95% CI 0.051-0.374,
p-value 0.011). None of the tested independent variables were shown
to be associated with dosing or duration adherence rates.

DISCUSSION

Asignificant gap between clinical guidelines for PAP use
and current PAP practice in hospitals in Gaza Strip, Palestine, was
shown in this study, with an overall adherence rate of only 7.4%.
An earlier study from the West Bank, Palestine, reported a 2%
overall adherence rate (Musmar et al., 2014). Poor adherence to
guidelines of surgical antibiotic prophylaxis is a common finding
shared by many studies from developing countries, with overall
adherence rates ranging from 0% to 15.3% (Al-Momany et al.,
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Table 5. Factors associated with adherence to perioperative antimicrobial prophylaxis guidelines.
Timing of first Duration of PAP

Variable

Total®

Selection adherence

Dosing adherence

dose adherence

adherence

N=293 N=165 N=32 N=173 N=170
Patient care department n (%)
General surgery 146 89 (61.0) 2(1.4) 96 (65.8) 109 (74.7)
Orthopedics 147 76 (51.7) 50 (34) 77 (52.4) 61 (41.5)
p-value 0.110° p-value<0.001° p-value 0.020° p-value<0.001°
Operation grade 7 (%)
Skilled 13 4(30.8) 5(38.5) 7(53.8) 2(15.4)
Major 226 133 (58.8) 45(19.9) 130 (57.5) 124 (54.9)
Moderate 54 28 (51.9) 2(3.7) 36 (66.7) 44 (81.5)
p-value 0.107° p-value 0.003° p-value 0.436° p-value<0.001°
Surgery class n (%) 51(25.8) 112 (56.6) 104 (52.5)
Clean 198 103 (52) N 1') 61 (64.2) 66 (69.5)
Clean contaminated 95 62 (65.3) ’
p-value 0.032° p-value<0.001° p-value 0.213° p-value 0.006°
Type of anesthesia n (%)
General 247 141 (57.1) 30 (12.1) 150 (60.7) 154 (62.3)
Spinal 23 10 (43.5) 12(52.2) 16 (69.6) 9(39.1)
Regional 16 9(56.3) 7(43.8) 4(25) 6(37.5)
Epidural 6 5(83.3) 3(50.0) 2(33.3) 1(16.7)
Local 1 0(0.0) 0(0.0) 1(100) 0(0.0)
p -value 0.323° p-value<0.001° p-value 0.023° p-value 0.009°
Length of surgery n (%)
<1 hour 128 79 (61.7) 20 (15.6) 76 (59.4) Z(S) Eggg
1.01-1.30 hours 133 74 (55.6) 19 (14.3) 79 (59.4) 3315 é)
1.31-2 hours 19 7 (36.8) 5(26.3) 11 (57.9) '
>2 hours 13 5(38.5) 8(61.5) 7 (53.8) 2(15.4)
p -value 0.104° p -value 0.002° p -value 0.983° p-value<0.001°
Type of operation n (%)
Total joint replacement 7 2 (28.6) 4(57.1) 4(57.1) 0(0.0)
Surgery involves artificial device 138 72 (52.2) 46 (33.3) 73 (52.9) 60 (43.5)
Clean operation without implantation. 2 2 (100) 0(0.0) 0(0.0) 1 (50)
Laporoscopic Cholecystectomy 91 59 (64.8) 1(1.1) 59 (64.8) 64 (70.3)
Open Cholecystectomy 4 3(75) 0(0.0) 2 (50) 2 (50)
Hernioplasty 51 27 (52.9) 1(2.0) 35 (68.6) 43 (84.3)
p-value 0.146° p-value<0.001° p-value 0.136° p-value<0.001°
Administrator specialization 7 (%) 119 (96)
Anesthesiologist 124 54 (32)
Nurse 169 N/A N/A p-value<0.001° N/A

n (%): percentages are given within parentheses with the total number of patients in each group as the denominator
* Total number of patients for whom PAP was indicated and administered.

" Chi-square test was used for comparisons. p-values < 0.05 were considered significant.

Table 6. Multiple logistic regression analysis of factors associated with adherence to perioperative antimicrobial prophylaxis guidelines.

Variable S.E. p-value* Odds ratio with 95% CI®
Surgery class:
Selection adherence Clean —0.522 0.261 0.480 (0.375-0.615)
Clean contaminated (Reference)
Specialization of provider administering the antibiotic:
Timing adherence Nurse —0.405 0.502 0.132 (0.051-0.374)

Anesthesiologist (Reference)

Abbreviations: C.I: confidence interval, B: coefficient of predictor variables. S.E.: standard error.

“Multiple logistic regression was used to analyse factors appear as significantly associated with adherence in univariate analysis, P-values < 0.05 were

considered significant.

°Qdds ratio at 95% confidence interval was used to analyse the relationship between adherence and any particular risk factor of interest.
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2009; Kaya et al., 2016; Tolba et al., 2018). Yet, studies from the
European Union countries reported higher adherence rates of 71%
to 85% (Hohmann et al., 2012; Pittalis et al., 2013). In this study,
written guidelines for PAP practice were not available in any of
the investigated hospitals. Therefore, PAP practice was based on
each clinician’s own knowledge and judgment. This may explain
the very low adherence rate to guidelines. Earlier studies have
suggested that “standardization,” by adopting PAP international
guidelines or by establishing local PAP protocols, is essential
to improve PAP practice (Abdel-Aziz et al., 2013; Al-Momany
et al., 2009). Another important observation in the study is the
complete absence of clinical pharmacy services in areas of surgery
in the studied hospitals. Pharmacists can improve PAP practice by
developing and controlling adherence to guidelines, monitoring
dosing, timing, and choice of antibiotics, and educating other
operating room personnel and providing them with accurate
drug information (ASHP, 1999). A great body of evidence has
demonstrated significant improvements in PAP practice with
favorable clinical and economic outcomes by clinical pharmacists’
services and interventions (Telfah et al., 2015; Zhang et al., 2014;
Zhou et al., 2016).

In this study, an indication adherence rate of 70.7%
was comparable to that from Italy (70.3%) (Durando et al., 2012)
but lower than those observed in studies from the USA (87.1%)
(Wright et al., 2013) and France (85%) (Malavaud et al., 2008).
In our study, PAP was not indicated but administered in 28.8% of
cases and was used for longer than the recommended duration in
42% of cases. Such an “overuse” of antibiotics is shared with other
studies from Jordan (Al-Momany et al., 2009), Qatar (Abdel-Aziz
et al.,2013), and Palestine (Musmar et al., 2014), where PAP was
used for longer durations than recommended in 58.9%, 59.3%, and
68.2% of cases, respectively. Concerns regarding the inadequacy
of nonpharmacological preoperative and intraoperative measures
used in our hospitals to reduce infections and poor patient wound
care at hospital wards and after discharge, added to the belief in
the safety of the used antibiotics, may have contributed to such an
overuse of PAP. Overuse and prolonged use of PAP can increase
risks of adverse effects, promote AMR, and accelerate healthcare
costs (Bratzler et al., 2013; McDonnell Norms Group, 2008).
Prolonged PAP use was associated with the emergence of resistant
organisms, as demonstrated early by Burnett e a/. (1980). In their
study, cephalothin was used for prophylaxis in hip fracture repair
procedures. After 72 hours of use, cephalothin-resistant pathogens
were found in 42% of all positive cultures.

Interestingly, while overuse of PAP was reported in this
study, dosing was below that recommended by guidelines in the
majority of patients (adherence rate of only 17.7%). For example, the
dose of cefazolin frequently used for adult surgical patients was 1 g,
though the recommended adult dose is 2 g or 3 g for those weighing
<120 kg or >120kg, respectively. These findings are consistent with
a Jordanian study that reported a 27.9% dosing adherence rate (Al-
Momany et al., 2009). As in this study, all incorrect doses were
lower than the recommended. This may increase the risk of SSIs, as
shown by Crawford et al. 2016). In their study, patients receiving 1
g of cefazolin were more likely to develop SSIs (13.2%) than those
not receiving PAP (4.0%, p < 0.0001).

Antibiotic selection in this study was appropriate in
only 56.3% of patients, with increased use of third-generation
cephalosporins instead of the recommended ‘“cefazolin.” The

routine use of third-generation cephalosporins or broad-spectrum
combinations is not recommended for SSI prophylaxis due to
lower activity against staphylococci than cefazolin, increased risk
of inducing AMR, and higher costs (Zhang et al., 2014). Indeed,
there is a misbelief among healthcare practitioners in our country
that broad-spectrum antibiotics are more effective than narrower-
spectrum ones. This, along with the absence of effective antibiotic
stewardship strategies, may explain the increased use of broad-
spectrum antibiotics, as shown earlier in studies from the Gaza
Strip (Al Laham, 2012) and the West Bank (Musmar et al., 2014).
Antibiotic selection in this study was more appropriate in patients
who underwent clean-contaminated surgeries than in those with clean
surgeries. There are many antibiotic options for clean-contaminated
surgeries, as recommended by the guidelines, including ceftriaxone,
which is preferred by many physicians due to its broad-spectrum
activity, as discussed above. Yet, for clean surgeries, the choice is
restricted to cefazolin only (Bratzler ef al., 2013).

Administration of PAP should take place before
contamination occurs. Therefore, ASHP guidelines recommend
administering PAP 30—60 min prior to incision to provide sufficient
antibiotic concentrations at the time of incision and throughout
the procedure (Bratzler et al., 2013). Poor adherence to proper
timing of the first antibiotic dose (59%) was observed in this study.
Similarly, an earlier study from Palestine (Musmar et al., 2014)
reported a 59.8% timing of first dose adherence rate. Better timing
adherence rates, however, were documented by studies from
Greece (100%) (Tourmousoglou et al., 2008), Jordan (99.1%) (Al-
Momany et al., 2009), and the USA (95%) (Goede et al., 2013).
A common observation in those studies is that anesthesiologists,
not nurses, were responsible for PAP administration. Yet, in our
study, PAP was administered by either anesthesiologists or nurses.
Further analysis of data in our study found that anesthesiologists
were more adherent to the timing of the first antibiotic dose
administration than nurses. This was also observed by Musmar
et al. (2014), and they explain this by the fact that the skills and
training of anesthesiologists—due to their specialty—are related
mainly to surgery. Nurses, on the other hand, have a broader scope
of patient care duties in hospital wards (Musmar et al., 2014).
In their study, Kanter et al. (2006) shifted the responsibility of
administering PAP from the nurses to the anesthesiologists, which
resulted in a significant increase in timing adherence rates from
11% to 91% (Kanter et al., 2006).

Finally, the strengths and weaknesses of this study
are worth mentioning. This study is the first to investigate PAP
practice and to give an estimation of PAP appropriateness in
Gaza Strip hospitals. It highlighted areas of weakness that need
extensive improvements. This study, however, was conducted in
the major government hospitals in Gaza, Khan Younis, and Rafah
Governorates. Considering that there are many nongovernmental
hospitals that serve a substantial number of patients in the Gaza
Strip, the generalization of our results cannot be justified.

CONCLUSION

This study highlighted the problem of poor PAP practice
in our hospitals. Inappropriateness was observed in all aspects
of PAP use, particularly dosing. Strategies that were shown to
improve PAP practice elsewhere should be adopted, such as
developing and implementing PAP guidelines, as well as involving
clinical pharmacists in surgical patients’ care. We also suggest that
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the responsibility of administering PAP should be assigned to
anesthesiologists for better timing of the first PAP dose.
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