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ABSTRACT

Objective: Surgical site infection (SSI) is the most common complications following surgical procedures. The aim of the study was to assess the risk
factors for SSI and the antibiotic treatment pattern following post-operative infection.

Methods: This retrospective study has been considered the data of 156 surgical patients from two tertiary care hospitals in Dhaka city of Bangladesh.

Result: The majority (31.4%) of the surgical patients came from the age group 40 to 49 years. A total of 8 SSI cases were discovered, 5 cases (8.9%)
from Hospital-1, which was relatively higher (3%) than Hospital-2. Wound class “contaminated” was found in 6 cases, and the ratio is almost 1:3
or 75%. The duration of surgery within 90-120 min for 50% of SSI patients (4/8). Most frequent types of surgery were colorectal surgery (56.4%,
88/156), followed by various grades of fistula (24.4%, 38/156). The prophylaxis antibiotic was ceftriaxone, used by 77 (49.4%) cases. Commonly used
antibiotic was ciprofloxacin, administered in 33 (21.2%) patients as a single therapy. Third-generation cephalosporins (cefixime, ceftriaxone, and
cefuroxime) were found at the drug of choice in combination with gentamicin/metronidazole/nitazoxanide or amikacin.

Conclusion: This study tried to give a little overview of SSI in different hospital settings, whereas improvement of preventive measures, early
detection, and management of SSI is the main concern of nowadays. Further research should be done to get the detail by considering all the relevant

factors of SSI.
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INTRODUCTION

Surgical site infection (SSI) is the most frequent type of nosocomial
infections following surgical procedures. SSI is associated with delayed
recovery, prolonged hospitalization, and increased incidence of mortality
and morbidity [1-4]. The Centers for Disease Control and Prevention
guideline for the prevention of SSI, established the criteria for SSI, was
published in 1999 and reported the post-operative infection as the
second most common type (22%) of healthcare-associated infection [1].

Antibiotics have the potential impact on SSI to prevent mortality [5].
Over the years, the principles of surgical prophylaxis have been
established by various countries. Accurate antibiotic therapy reduces
the incidence of SSIs. Besides, inappropriate and unnecessary use of
antibacterial agents can contribute to bacterial resistance and increase
the economic burden to patients’ family and society also [2,3,5,6].

The incidence of SSI varies widely, and it was <1% to >10% in different
parts of the world [3,5,7]. Tanzania reported that the SSI rate was
19.4% [5]. In the United States of America (USA), approximately one
million patients develop SSI of varying severity each year [5]. In 1999,
after surgery, SSI increased the patients’ risk of death (from 3.5% to
7.8%), increased the risk of ICU stay (from 18% to 29%), added 5 days
to the hospital stay, doubled the cost of hospitalization, and increased
the possibility of readmission (from 7% to 41%), observed in another
report of the USA [8].

SSI significantly interferes the potential benefits of post-operative
patients [4]. Thus, it is very vital to assess the responsible factors of
SSI and take the necessary measures to prevent the occurrence of

nosocomial infection and to reduce the morbidity and mortality and
their medical expenses as well.

METHODS

Study design

The retrospective study was carried out from January to December
2014. 156 data of post-operative patients were reflected in the present
study. Patient’s previous data had been taken which include diagnosis
and treatment that the patient had undergone. Gonosasthaya Nagar
Somajvittik Hospital, Dhaka (Hospital-1), and Japan-Bangladesh
Friendship Hospital, Dhaka (Hospital-2), are the tertiary care hospitals
and were chosen for the study area.

Statistical analysis
The statistical analysis was performed with Microsoft Excel 2016.

RESULTS

Sample distribution

The post-operative patients were 35.9% (56/156) from Hospital-1 and
64.1% (100/156) from Hospital-2. Among them, 80.12% (125/156)
patients were male. The mean age of the total patient was 42.68 years.
Most of (the cases (31.4%) came from the age group 40-49 years.

Disease pattern of study populations

Most common surgical types were colorectal surgery followed by various
grades of fistula (24.4%, 38/156). Various degrees of hemorrhoids (two,
three, and four degrees) were discovered in 14.1% (22/156) of cases.
Abdominal infections such as appendicitis and open cholecystectomy
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were common in 22 (14.1%) cases. Patients with different grades of
hernia were found in 14 (9%) cases. Other diseases including multiple
fibroids, cholelithiasis, hemangioma, breast carcinoma, and maxillary
sinusitis were 18.6% (20/156) (Fig. 1).

The pre-operative antibiotic usage pattern

Most frequently used prophylaxis antibiotics were ceftriaxone (49%,
77/156), ciprofloxacin (22%), and cefuroxime (9%). Again, ciprofloxacin
and metronidazole (5.1%, 8/156) were given as combination antibiotic
therapy also (Fig. 2).

The post-operative antibiotic usage pattern

Ciprofloxacin (21.2%, 33/156) was given to post-operative patients
as a sole therapy in maximum cases. It was also used in combination
with metronidazole (6.4%) and ceftriaxone (5.8%). Other frequently
used antibiotics were ceftriaxone (21, 13.5%). Third-generation
cephalosporins were in top notches such as ceftriaxone (13.5%),
cefuroxime (6.4%), and combination with gentamicin, metronidazole,
nitazoxanide, and amikacin. At Hospital-1, the most commonly used
antibiotic was ciprofloxacin (Fig. 3).

Post-operative antibiotic combination

In most of the post-operative cases, combination antibiotic therapy was
preferable. A combination of two antibiotics was the mostin 74 (47.4%)
cases and combination of three antibiotics in 12 (7.7%) cases (Fig. 4).

SSI rate in both hospitals
At Hospital-2, only 3% (3/100), and Hospital-1, 8.92% (5/56) SSI cases
were found among the post-operative patients.

Wound class factor and SSI
Depending on the US National Research Council group classification,
the wound class cases were found to have clean (55/156, SSI=1), clean
contaminated (2/156, SSI=1), and contaminated (99/156, SSI=6)
in this study. Here, 75% of SSI patients were discovered from the
contaminated group (Fig. 5).

Diabetic patients and SSI
Of 156 patients, 35 had diabetes mellitus, and of them, 6 had developed
SSIs. From 121 non-diabetic patients, only 2 had developed by SSI.

American Society of Anesthesiologist (ASA) classification system
and SSI

In 1963, ASA adopted the 5-category physical status classification
system based on the fitness of patients before surgery; a sixth (6)
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Fig. 1: Disease pattern of the operative cases
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category was later added. In this study, category 1 had one, category
2 had three, and category 3 had four SSI cases. No cases were found in
category 4 or 5 (Fig. 6).

Duration of surgery and hospital stay

Of 8 SSI cases, 50% (4/8) of patients had the duration of surgery within
90-120 min. However, duration of surgery within 60-80 minutes was
found in 2 (25%) cases only. Apart from this, no SSI patient has been
found operating within a short course of time (10 to 20 min). Duration
of staying at the hospital was discovered for 3 days (35.9%) and 4 days
(17.9%), respectively. In about 0.6% of cases, patients had to stay for
22 days at Hospital-1, which was larger than Hospital-2 (Table 1).

DISCUSSION

SSI remains the most common surgical complications. The rates of
SSI are increasing globally even in hospitals with the most modern
facilities [3]. The most important risk factors for SSI are the type
and duration of surgery, operative technique, surgeon’s skill, and
pre-operative preparation of the surgical site. Management of these
problems has contributed to the overall decline in the rate of SSI [9].

In this current study, 31.4% of cases came from the age group 40-
49 years. A similar study conducted in Pune, India, had 32.5% operative
patients lying under the age group 34-49 years [10], whereas the
majority of the surgical patients were between the ages 18-40 years
which were found in a separate study of India [11].

The rate of incidence of SSI does not alike for all the hospitals, and it
differs widely from one hospital to another also. In China, the rate of SSI
varies from 13.0% to 18.0% [3]. A huge number of studies reported the
SSI cases (3.34%, 7.3%, 1.5%, and 4.4%) in surgical patients [3,5,12,13].
All these findings showed similarities with the current study, 5.1%
(8/156). Furthermore, Paarakh et al. found that the rate of SSI was 48.3%
(68/120) in their study [14], which is quite higher than the other findings.

Prophylaxis antibiotics inhibit the growth of bacteria and thus reduce
the possibility of infection. Some clinical trials have been proposed by
the association. Although a large number of studies did not find any
co-relation between the starting time of prophylaxis antibiotic and
the occurrence of SSI; it was reported by some studies that antibiotic
prophylaxis have no role in the occurrence of SSI and prevention of
infection, even administered for the longer duration [1,15]. However, the
lowest rate of SSI was found in those cases where the antibiotics started 2
hours before an operation, mentioned in a different study [12]. Whereas,
higher rates of SSI in whom antimicrobial prophylaxis were started 12 h
before surgery which have been observed by Stone et al. [16].

The antibiotic usage pattern of the current study supports the findings
of Bishnu et al. [5]. The most commonly prescribed antibiotics were
ceftriaxone (38%) as reported by Joshi et al. [11]. Besides, top post-
operative antibiotics prescribed were metronidazole, cefotaxime, and
ceftriaxone which were found in two different studies in India [6,10].
Amoxicillin (26%) was discovered as a drug of choice, followed by
penicillin (20%) [14], whereas the most common antimicrobial agents
used were cefotaxime (81%), followed by cefoperazone sodium (42%),
ceftriaxone (25%), and amoxicillin with clavulanate (20%) in surgical
patients [17].

Combination antibiotic therapy was administered for synergistic action
and to cover the broad spectrum of microorganisms in post-operative

Table 1: Duration of surgery and SSI

SSI Duration of operation Total
Different variables 30-50 min 60-80 min 10-20 min 90-120 min >120 min
Total SSI cases (N=8) 1 2 0 4 1 8
% within SSI 12.5 25.0 0.0% 50.0 12.5 100.0

Here, total number of SSI cases, N=8; total number of patients=156. SSI: Surgical site infection
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Fig. 4: Combination of antibiotic usage pattern

cases. In the current study, a combination of two antibiotics was 47.4%
(74/156) and the combination of three antibiotics was 7.7% (12/156).
The antibiotic combination of cefotaxime with metronidazole (35%)
followed by ceftriaxone (25.3%) and ampicillin (17.2%) was found
in a separate study [18]. Besides, 39% of patients received antibiotic
combination and 18% of patients received monotherapy of antibiotic [11].

The maximum SSI cases were found in the contaminated group (6/8,
75%) in this study, whereas the contaminated (8%) and dirty groups
(14.8%) of wound classes were discovered in Nepal [5]. However,
another study conducted in Bangladesh reported that the majority of SSI
cases were coming from dirty group (52%), followed by contaminated
(32%) group of wound classes [19].
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classification system and surgical site infection

The clinical relevance was found for the patients, who were suffering
from a serious pre-existing disease (diabetes mellitus) from various
studies. They also have a higher risk of developing SSI, and there was
a significant difference between the diabetic and non-diabetic patient
groups [3,5]. In the current study, 6 cases developed SSI, of 35 diabetic
patients. From 121 non-diabetic patients, only 2 cases developed SSI.
This finding showed the similarity with another study conducted by
Reiping et al. [1].

A variable number of studies showed the existence of the exact
relationship between the operative time and the incidence of
SSI[20,21]. The SSI rate found 6.3% for 1 h, 12.2% in 1-2 h, and 27.7%
for more than 2 h in a study [22]. If the operative duration is >2 h,
then there is a higher chance of SSI, suggested by Keping et al. and the
current study [3]. Some literature shows the relationship between the
incidence of SSI and the duration of hospital stay. The current study
revealed the maximum duration of staying (22 days) at the hospital
and the incidence of SSI (0.6%). Besides, a comparative study between
two hospital settings reported the greater severity of SSI with longer
duration of hospital stay [23], whereas 48% of SSI patients stayed at the
hospital for more than 5 days as reported by Joshi et al. [11].

This study has been conducted based on the previous hospital record
and also done in a small number of populations. Records from the
general surgery department were enrolled in this particular research.
Hence, further research should be done considering the particular
department. Our study concluded with the risk factor that may help to
lower the prevalence of SSI and the antibiotic usage pattern for post-
operative patients. Again, only the data for 1 year were not enough to
make any concrete decision and are not necessarily representative of
the other year.
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