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Abstract: Objective: Surgical site infections (SSI) is a serious complication of surgery. Perioperative antibacterial prophylaxis 

is one of the most effective methods to prevent SSI. The aim of this study was to evaluate the effect of interventions on 

perioperative antibacterial prophylaxis in neurosurgery. Method: We intervened and assessed the perioperative antibacterial 

prophylaxis from adult patients with a neurological surgery in the First Affiliated Hospital of Jinan University (Guangzhou, 

China) between May 2014 and December 2014. A total of 279 neurosurgical cases were chosen among which 145 cases were 

before intervention and 134 after intervention. This study discussed the indications, selection of varieties, timing of the first dose, 

and application time of antibacterial drugs before and after intervention. Results: Investigation and analysis were performed in 

the perioperative antibacterial prophylaxis. Compared with the pre-intervention phase, rationalities of perioperative antibiotics 

prophylaxis in the post-intervention phase were significantly increased. The rational drug selection and the rational timing of 

using antibacterial after intervention were significantly increased. In addition, the average duration of antibiotic prophylaxis in 

the post-intervention phase was significantly shorter than the pre-intervention phase. Conclusion: The intervention of 

perioperative antibiotics prophylaxis was effective and feasible. It contributed to promoting the rational use of perioperative 

antibiotics prophylaxis in neurosurgery. 
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1. Introduction 

Surgical site infections (SSI) is a serious complication of 

surgery, which is associated with poor outcomes such as 

increased morbidity, mortality, hospital length of stay, and 

cost. Patients with an SSI have a 2- to 11-fold increase in risk 

of death, 77% of which are directly attributable to SSIs [1]. 

In addition, approximately 7 to 10 additional postoperative 

hospital days is due to SSI [1, 2]. However, many of the SSIs 

are considered as preventable complication [3]. 

Perioperative antibiotics prophylaxis is one of the most 

effective methods to prevent SSI [4, 5]. However, overuse or 

inappropriate use of antibacterial would increase the 

incidence of SSI. To better normalize the prophylactic use of 

antibacterial, the Ministry of Health of People’s Republic of 

China has published “Guidelines for clinical application of 

antibacterial” (2009 version) and “Guidelines for 

antibacterial on prevention and treatment of surgical site 

infection” (2003 version). In order to evaluate the effect of 

interventions of prophylactic use of antibacterial in 

perioperative period, we did statistical analysis of use of 

antibacterial in neurosurgical cases. 

2. Methods 

2.1. Setting 

This study was performed in a total of 279 neurosurgical 

cases of the 1900-bed University Hospital, the First Affiliated 

Hospital of Jinan University in China, with 145 cases before 

intervention and 134 cases after intervention between May 
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2014 and December 2014. 

2.2. Retrospective Studies 

We used the electronic hospital administrative system to 

identify eligible patients that received prophylactic antibacterial 

during perioperative period of neurological surgery. Patient 

characteristics (gender, age), types of surgical site incision, 

prophylactic use of antibacterial (dosage, application, duration, 

combined drugs) were included in the collection of data. 

2.3. Intervention and Criterion 

According to “Guidelines for clinical application of 

antibacterial” (2009 version) and “Guidelines for 

antibacterial on prevention and treatment of surgical site 

infection” (2003 version) issued by the Ministry of Health in 

China, pharmacist participated in the medical treatment 

along with the physician. The criterion of prophylactic 

antibacterial in SSI were made as follows: For neurosurgery, 

the rational antibacterial included ceftriaxone, cefuroxime, 

and cefazolin. Antibiotics should be used 30 min before 

operation, and duration should be no longer than 48 h. We 

focused on the use of prophylactic antibacterial in SSI, 

especially those used inappropriately, then discussed with 

the physicians of the recommendations and made better 

choices of clinical drug use. 

2.4. Statistics 

The Pearson’s χ2 test [6] was used for comparison of 

differences between pre- and post- intervention. In all tests, *P 

< 0.05 was considered statistically significant. The statistical 

analysis was conducted using Microsoft Office Excel 2010 

and SPSS 14.0. 

3. Results 

3.1. Patient Characteristics 

In the pre- and post-intervention phase we included 145 and 

134 patients, respectively. As shown in Table 1, the male/female 

ratio, average age, age ≥60 y, and the percentage of type I and 

type II incision were of no significant difference (P≥0.05). 

Table 1. Patient characteristics of patients included pre- and 

post-intervention. 

 
pre-intervention post-intervention 

n (%) n (%) 

Study participants 145  129  

Female 77 53.10 55 42.64 

Age, years     

Mean (range) 45.81  45  

≥60 34 23.45 33 25.58 

Type I, II incision 143 98.62 127 94.78 

Patient characteristics of patients included pre- and post-intervention. 

3.2. Appliance of Antibacterial 

As shown in Table 2, the prophylactic antibacterial used in 

pre-intervention phase were ceftriaxone (37.24%), 

cefoperazone-tazobactam (24.83%), latamoxef (13.10%), 

cefazolin (8.28%) and cefuroxime (6.21%). However, the 

antibacterial used in post-intervention phase were ceftriaxone 

(39.53%), cefathiamidine (16.28%), latamoxef (15.50%), 

cefoperazone-tazobactam (10.08%) and cefuroxime (7.75%). 

The use of cefoperazone-tazobactam, an inhibitor of 

β-lactamases, which was not recommended, was reduced by 

14.75%; at the same time, the use of cefathiamidine, the 

first-generation cephalosporins, although not identified by 

evidence-based medical researches, was increased by 16.28%. 

Table 2. Appliance of antibacterial included in pre- and post-intervention. 

Antibiotic agent Pre-intervention (%) Post-intervention (%) Percentage-point difference (%) 

Cefoperazone-tazobactam 24.83 10.08 -14.75 

Ceftriaxone 37.24 39.53 2.29 

Latamoxef 13.10 15.50 2.40 

Levofloxacin 4.14 3.1 -1.04 

Vancomycin 2.76 4.65 1.89 

Cefuroxime 6.21 7.75 1.54 

Cefazolin 8.28 1.55 6.73 

Cefathiamidine 0 16.28 16.28 

Others 5.52 1.56 -3.96 

Appliance of antibacterial included in pre- and post-intervention. Comparison of prophylactic antibacterial in pre- and post-intervention, expressed as 

percentage-point difference. 

3.3. Rational Drug Use Index 

We compared rational drug use index including drug 

selection, dosage, timing and duration as shown in Table 3. 

The rational drug selection had increased by 17.09% after 

intervention, and the duration of antibiotics which <48 h had 

increased by 11.62% (P<0.01). All antibiotics were used 30 

min before operation, which indicated that the intervention 

was effective. 

Table 3. Comparison of rational drug use index. 

Rational drug use index Pre-intervention (%) Post-intervention (%) Percentage-point difference (%) 

Drug selection 56.55 73.64 17.09** 

Dosage 100 100 0 

Timing 93.10 100 6.90** 

Comparison of rational drug selection, timing and duration in pre- and post-intervention phase, expressed as percentage-point difference, **P<0.01. 
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3.4. Irrational Drug Use Index 

We next compared irrational drug use index including drug 

combination, and change of drug without indication as shown 

in Table 4. The cases of rational drug combination were 

increased from 1 to 4 cases after intervention. However, there 

were 4 more cases of drug change without indication after 

intervention. 

Table 4. Comparison of irrational drug index. 

Irrational drug use index Pre-intervention Post-intervention 

Rational drug combination 1 4 

Change of drug without indication 2 6 

Comparison of irrational drug selection, drug combination and change of drug without indication were included. 

4. Discussion 

To investigate the effect of intervention of the use of 

prophylaxis antibacterial in perioperative period, this study 

was performed in a total of 274 neurosurgical cases with 145 

cases before intervention and 134 cases after intervention 

between May 2014 and December 2014, excluding the cases 

with either invasive operation or antibiotics administration 

due to definite infection. Table 2 and Table 3 indicated that 

compared with pre-intervention phase, the rationality of 

prophylaxis antibacterial during perioperative period was 

significantly improved after intervention, manifested as the 

decreased irrational drug selection and reduced duration of 

antibacterial. In addition, the rate of SSI had not increased. 

Therefore, the intervention was effective although there still 

remained some minority anomaly in antibiotics medicine 

use. 

The main bacterial for SSI was staphylococcus aureus and 

coagulase negative staphylococci, thus the recommended 

antibacterial are the first- or second-generation cephalosporin 

or ceftriaxone. Consistently, the recommended antibacterial in 

guideline are ceftriaxone, cefuroxime, and cefazolin. However, 

the third-generation cephalosporin (except ceftriaxone), 

cephamycins and inhibitor of β-lactamases show a broad 

spectrum antimicrobial. They are used against gram-negative 

bacteria, thus they have no advantage over infections by 

staphylococcus that resulted in cost burden on patients. 

Cefoperazone-tazobactam [7], an inhibitor of β-lactamases, is 

used for single-drug resistance of cefoperazone, and for which 

the middle-serious infections cause by 

β-lactamases-producing bacteria are sensitive to. The use of 

cefoperazone-tazobactam was only 10.08%, which was 

reduced by 14.75% after intervention. Latamoxef [8], which 

ranked top three in both pre- and post-intervention phase, is 

very stable for β-lactamases, and it shows powerful 

antibacterial property against gram-negatives and anaerobe. 

However, it is less effective against gram-positives. However, 

the use of latamoxef was not reduced significantly after 

intervention. Cefazolin [9] and cefradine [10] are 

first-generation cephalosporins, which have evidence-based 

medical research, and they are recommended in the 

perioperative period. Cefathiamidine [11] is the 

first-generation cephalosporins and the applicant of which is 

not a mistake in matters of principle, was significantly 

increased in use after intervention. However, it is not 

recommended due to less evidence-based medical research. 

Vancomycin [12] is not recommended for routine use as 

prophylaxis antibacterial. It is used after artificial material 

implantation in organizations with high methicillin-resistant 

staphylococcus (MRSA). 

In neurosurgery, the incision was mainly type I and type II, 

and antibiotics should be used 0.5-2 h before scalp incision 

for no longer than 48 h. One of the characteristics of 

neurosurgery was that the drainage tube was remained after 

most of the surgeries, so that it was reasonable to use 

antibiotics for each surgery. However, most surgeons 

considered that the drainage tube would increase the risk of 

infection because it was connected outside. Thus the use of 

prophylaxis antibacterial was more than 48 h, which need 

further consideration. 

Combination of prophylactic antimicrobials is not 

recommended in perioperative period. It is only accepted 

in situations with expected anaerobic infection, in which 

anti-anaerobic antibacterial such as metronidazole would 

be used. Neurosurgery is mainly for staphylococcus, thus 

for most cases combination drug use is not necessary. 

Aimless combination therapy may cause adverse reactions 

and toxicity, promote drug resistant strains, and result in a 

waste of resources and an increase of financial burden on 

patients. The numbers of cases of rational antibacterial 

combination was increased from 1 to 4 after intervention, 

which further indicated that the intervention was 

effective. 

5. Conclusion 

The prophylactic use of antibacterial in perioperative 

period has significantly improved after intervention. However, 

there still remains some minority anomaly in drug use that 

needs further improvement. 
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