ANDALAS OBSTETRICS AND GYNECOLOGY JOURNAL

Addpress for Correspondence:
Editorial Room Andalas Obstetrics and Gynecology Journal, 3xdfloor of KSM of Obstetrics and Gynecology,
RSUP DR. M. Djamil Padang, J1. Perintis Kemerdekaan Padang, Sumatera Barat 25127

eISSN : 2579-8324 pISSN : 2579-8323 http://jurnalobgin.fk.unand.ac.id/index.php/JOE

RESEARCH ARTICLE

Bacteriological Profile and Antibiotic Sensitivity Pattern of Surgical Site
Infection Following Gynecologic Oncology Surgery at Hasan Sadikin
General Hospital

Kemala Isnainiasih Mantilidewi!, Ali Budi Harsono!, Jessica Kireina', Jaeni
Pringgowibowo!, Windy Natasya Al Baihaqi'

1. Department of Obstetrics dan Gynaecology, Faculty of Medicine, Universitas Padjajaran, Bandung,
Indonesia

Corespondence:Kemala Isnainiasih Mantilidewi, MD, PhD Department of Obstetrics and
Gynaecology, Faculty of Medicine, Universitas Padjadjaran, Bandung, Indonesia Jl. Pasteur 38
Bandung, West Java, Indonesia 40161 Phone: +62 812 2082 8092, E-mail:
kemala.i. mantilidewi@unpad.ac.id

Abstract

Introduction: Surgical site infection (SSI) is the most common complication of gynecologic oncology
surgeries. Understanding the characteristics, bacteriological profile, and antibiotic sensitivity pattern
of SSI patients can help guide patient’s management and reduce morbidity, mortality, and economic
burden caused by SSI. The aim of this study is to describe the characteristics, bacteriological profile,
and antibiotic sensitivity pattern of SSI patients following gynecologic oncology surgery at Hasan
Sadikin General Hospital Bandung in 2021. Methods: This is a descriptive study that analyzed medical
records of patients undergoing gynecologic oncology surgery at Hasan Sadikin Hospital Bandung from
January to December 2021. Results: Out of 157 gynecologic oncology surgeries in 2021 that met the
criteria, there were 11 incidences of SSI (7%). All SSI patients received postoperative antibiotics, with
the most common type of antibiotic given being a combination of ceftriaxone and metronidazole. Ten
out of the 11 specimens from SSI patients showed bacterial growth and a total of 17 bacterial isolates
were found. Most specimens showed polymicrobial infection with the most common isolate being
Escherichia coli Extended-Spectrum Beta-Lactamase (ESBL). Gram-positive bacteria in this study
were most sensitive to Vancomycin, Tigecycline, and Gentamicin. Meanwhile, gram-negative bacteria
were most sensitive to Ertapenem and Meropenem. Conclusion: Incidence of SSI following gynecologic
oncology surgery at Hasan Sadikin General Hospital in 2021 is 7%. The most frequently found isolate
was Escherichia coli ESBL. Gram-positive bacteria were most sensitive Vancomycin, Tigecycline, and
Gentamicin; while gram-negative bacteria were most sensitive to Ertapenem and Meropenem.
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INTRODUCTION

Surgical site infection (SSI) is defined as infection at surgical site that occurred within 30 days
following surgical intervention. According to the World Health Organization (WHO), SSI is
the most common type of nosocomial infection in low- and middle-income countries with an
incidence of 11.8 episodes per 100 surgical procedures.! Center for Disease Control (CDC)
reported that in the United States, hysterectomy performed for gynecologic abnormalities have
a SSIrate of 1.7%.2
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Surgical site infection is one of the most common complications following gynecologic
oncology surgeries with its incidences varying between 5-35% and it remains as a significant
cause of morbidity and mortality.># Gynecologic cancer is cancer originating from female
reproductive system, namely cervix, ovaries, uterus, vagina, vulva, and fallopian tubes.’
Surgery is the main therapeutic approach in most gynecologic cancer patients.® Most
gynecologic oncology surgeries are radical and extensive, therefore causing higher risk of
postoperative complications including SSI. Gynecologic oncology surgeries are also usually
longer in duration than benign gynecologic surgery.” In addition, patients with malignancy
often have various immunological disorders that also contribute to higher risk of developing
SSI.38

Surgical site infection occurs when surgical wound contamination defeats host's immune
system. Organisms that cause SSI can originate either from endogenous environment (from the
patient's skin or organs), exogenous (surgical instruments, operating theaters, etc.), or from
distant sources of infection that spread hematogenously and attach to prosthesis or other
implant during surgery. Control measures against common organisms causing SSI can help
reduce its incidence. Several bacteriological studies have shown that SSI is very universal and
causative agent varies depending on geographic location, hospital, and type of surgical
procedure performed.”'?> Antibiotic sensitivity pattern of organisms causing SSI also vary
globally depending on the region, local epidemiology, and methodologies of bacterial
sensitivity testing. Irrational use of broad-spectrum antibiotics will exacerbate antimicrobial
resistance. Bacterial resistance to antibiotics will complicate SSI therapy and increase patient
morbidity and mortality %1013

Surgical site infections can affect wound healing speed, prolong treatment, and increase
treatment cost. Furthermore, severe infections can affect patient morbidity, mortality, and
prognosis.'* A review of SSI patients’ characteristics, bacteriological profile, and antibiotic
sensitivity patterns can assist in selecting a more appropriate empirical antimicrobial therapy
and help reduce morbidity, mortality, and economic burden posed by SSI.># The aim of this
study is to describe the characteristics, bacteriological profile, and antibiotic sensitivity pattern
of SSI patients following gynecologic oncology surgery at Hasan Sadikin General Hospital
Bandung in 2021.

METHODS

This is a descriptive study that analyzed medical records of patients undergoing gynecologic
oncology surgery at Hasan Sadikin General Hospital Bandung from January - December 2021.
Sampling was carried out using the total sampling method. Inclusion criteria were women who
underwent surgery for gynecologic cancer confirmed by histopathological results. Meanwhile,
the exclusion criteria included incomplete and inaccessible medical record data. Data
processing and analysis were performed using Microsoft Excel/IBM SPSS Statistics.

RESULTS
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There were a total of 157 women who underwent gynecologic oncology surgery in the period
January — December 2021 at Hasan Sadikin General Hospital Bandung. Of these 157 subjects,
11 had surgical site infections (7%). Mean age of SSI patients was 49.09+12.80 years. Most
SSI patients (54.54%) had ovarian cancer, 27.27% had cervical cancer, 9.09% gestational
trophoblastic tumor, and the remaining 9.09% had endometrial cancers. Majority of SSI
patients (90.9%) underwent surgery with a duration of >3 hours. All SSI patients received
postoperative antibiotics, 5 received a combination of ceftriaxone and metronidazole, 4
received single dose of ceftriaxone only, and the other 2 received a single dose of cefazolin
antibiotic.

Table 1. Characteristics of the subjects

Variables n=11

Age (years)

Mean + Std 49.09+12.80
Range (min-max) 19-65
Cancer type

Ovarian cancer 6 (54.54%)
Cervical cancer 3 (27.27%)
Endometrial cancer 1 (9.09%)
Tumor Trofoblastik Gestasional 1 (9.09%)
Diagnosis

Fascial dehiscence 9 (81.81%)
Burst abdomen 2 (18.18%)
Onset of SSI Diagnosis (postoperative day - )

Mean + Std 6.09+3.53
Pre-operative Risk Factors

Anemia 7 (63.63%)
Leukocytosis 7 (63.63%)
Hypoalbuminemia 5 (45.45%)
Malnutrition 2 (18.18%)
Diabetes mellitus 1 (9.09%)
Lung disease 2 (18.18%)
Type of surgery

Laparotomy biopsy 2 (18.18%)
Radical hysterectomy 2 (18.18%)
Hysterectomy and bilateral salpingo-oophorectomy 2 (18.18%)
Surgical staging 3 (27.27%)
Optimal debulking 2 (18.18%)
Surgery duration

<3 hours 1 (9.09%)
>3 hours 10 (90.90%)
Mean + Std 2594102 menit
Postoperative antibiotic

Ceftriaxone + Metronidazole 5 (45.45%)
Ceftriaxone 4 (36.36%)
Cefazolin 2 (18.18%)
Postoperative bleeding

<1000 mL 0 (0%)
>1000 mL 11 (100%)

We took specimens from all SSI patients and perform bacterial culture and antibiotic sensitivity
testing. Of the total 11 specimens, 10 specimens showed bacterial growth and a total of 17
bacterial types were isolated. Four (23.53%) were gram-negative organisms and the remaining
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13 (76.47%) were gram-positive isolates. Table 2 shows the bacteriological profile of SSI
patients in this study. Seven specimens showed double microbial infection. Escherichia coli
(29.41%) was the most common isolate. Four of the 5 Escherichia coli isolates were Extended-
Spectrum Beta-Lactamase (ESBL).

Table 2. Bacterial isolates of patients with surgical site infections

Organisms Frequency Percentage
Gram positive (4/17) Staphylococcus aureus 1 5.88
Staphylococcus lugdunensis 1 5.88
Enterococcus faecalis 1 5.88
Enterococcus faecium 1 5.88
Gram negative (13/17) Escherichia coli 5 2941
Citrobacter youngae 1 5.88
Morganella moraganii 1 5.88
Klebsiella pneumoniae 2 11.76
Pseudomonas aeruginosa 2 11.76
Acinetobacter baumanii 2 11.76
Double microbial E. coli and Pseudomonas aeruginosa 2 28.57
infection (n=7) E. coli and Klebsiella pneumoniae 1 14.28
Citrobacter  youngae and Morganella | 1 14.28
moraganii
Klebsiella pneumoniae and Acinetobacter | 1 14.28
baumanii
Staphylococcus aureus and Acinetobacter | 1 14.28
baumanii
Enterococcus faecalis and Enterococcus | 1 14.28
Sfaecium

Gram-positive bacteria in this study were most sensitive to Vancomycin, Tigecycline, and
Gentamicin; and most resistance to erythromycin (Table 3). Meanwhile, gram-negative
bacteria were found to be most sensitive to Ertapenem and Meropenem (100%), followed by
Gentamicin (84.6%), then Amikacin (76.9%); and most resistant to ampicillin (92.31%),
followed by ceftriaxone and cefotaxime (61.54%) (Table 4).

Table 3. Antibiotic sensitivity pattern of gram (+) bacteria isolates in SSI patients

Antibiotics Sensitive Resistant Total
Frequency Percentage Frequency Percentage

Ampicillin/ 3 75% 1 25% 4
sulbactam

Amoxicillin 3 75% 1 25% 4
clavulanate

Erythromycin 2 50% 2 50% 4
Vancomycin 4 100% 0 0% 4
Cotrimoxazole 2 100% 0 0% 2
Ceftriaxone 2 100% 0 0% 2
Cefazolin 2 100% 0 0% 2
Cefotaxime 2 100% 0 0% 2
Ceftazidime 2 100% 0 0% 2
Cefepime 2 100% 0 0% 2
Cephalothin 2 100% 0 0% 2
Ciprofloxacin 3 75% 1 25% 4
Gentamicin 4 100% 0 0% 4
Tigecycline 4 100% 0 0% 4
Meropenem 2 100% 0 0% 2
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| Ertapenem | 2 | 100% I | 0% | 2

Table 4. Antibiotic sensitivity pattern of gram (-) bacteria isolates in SSI patients

Antibiotics Sensitive Resistant
Frequency Percentage Frequency Percentage
Ampicillin 1 7.69% 12 92.31%
Ampicillin/ 8 61.54% 5 38.46%
sulbactam
Cotrimoxazole 6 46.15% 7 53.85%
Ceftriaxone 5 38.46% 8 61.54%
Cefazolin 9 69.23% 4 30.77%
Cefotaxime 5 38.46% 8 61.54%
Ceftazidime 9 69.23% 4 30.77%
Cefepime 9 69.23% 4 30.77%
Ciprofloxacin 8 61.54% 5 38.46%
Amikacin 11 84.62% 2 15.38%
Gentamicin 11 84.62% 2 15.38%
Tigecycline 12 92.31% 1 7.69%
Meropenem 13 100% 0 0%
Ertapenem 13 100% 0 0%
Aztreonam 6 46.15% 7 53.85%
DISCUSSION

Surgical site infection refers to infection in the surgical area occuring within 30 days after
surgical intervention and can take place either superficially in the incision area, deeply in the
incision area, or in other organs/spaces manipulated during the surgical procedure. Surgical
site infections have a major impact on patient’s morbidity and mortality, as well as affecting
healthcare cost and burdens.! Incidence of SSI following gynecologic cancer surgery varies
between 5-35%.* In this study, out of the 157 gynecologic oncology surgeries in 2021 that met
the criteria, there were 11 incidences of SSI (7%). This result is similar to the study by Mahdi
et al who also found that 7% of patients undergoing laparotomy for gynecologic cancer
experienced SSI.!°

All SSI patients in this study were diagnosed with abdominal wound dehiscence (either burst
abdomen or fascial dehiscence), and on average, they were diagnosed at postoperative day
6.09+3.53. Wound dehiscence is the partial or total separation of previously approximated
wound edges. This is caused by impaired wound healing and usually occurs in early phase of
wound healing, which is 5-8 days following surgery.!¢ Surgical site infection is one of the main
causes of wound dehiscence.’

Surgical site infections are known to be associated with preoperative, operative, and
postoperative risk factors. Preoperative factors that are associated mostly include host factors
such as anemia, hypoalbuminemia, nutritional status, and comorbidities. A total of 63.63% of
SSI patients in this study had preoperative anemia (Hb<12 mg/dL) and about 45.45% had
hypoalbuminemia (albumin <3.5 g/dL). Anemia can affect healing process because
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haemoglobin plays an important role in the distribution of oxygen to regenerating tissues.
Similarly, albumin also plays a key role in the healing process.'> In our study, most subjects
experienced >1000 mL postoperative bleeding and underwent surgery with a duration of >3
hours. Large amounts of bleeding and lengthy surgical procedures can increase the risk of
postoperative infection. One previous study found that bleeding >500 mL and duration of
surgery >140 minutes were associated with an increased risk of deep incisional and organ space
SSI.7 In this study two of the 11 SSI subjects were malnourished before undergoing surgery. A
study by Klein et al found that preoperative malnutrition is one significant predictor for
postoperative complications including infection.!8

The most widely administered postoperative antibiotic to SSI patients in our study was the
combination of ceftriaxone and metronidazole. This combination is commonly used as
postoperative prophylaxis in Hasan Sadikin General Hospital. Ceftriaxone is a third-generation
cephalosporin drug with a broad spectrum activity against gram positive and negative bacteria
including Enterobacteriaceae. The bactericidal activity of ceftriaxone comes from its ability to
inhibit bacterial cell wall synthesis. Ceftriaxone antibiotics have a fairly long half-life, which
is around 8 hours. This drug is also stable to beta lactamase and has great tissue penetration
ability % Metronidazole, on the other hand, is one of the most commonly used drug to combat
anaerobic and protozoal infections. Metronidazole exerts its antimicrobial effect through the
production of free radicals. This antibiotic is often used as prophylactic drug for abdominal and
gynecologic surgery to reduce risk of SSI caused by anaerobic bacteria. For prevention or
treatment of mixed aerobic and anaerobic bacteria, metronidazole should be combined with
other antimicrobial agents because metronidazole is not effective against aerobic bacteria.?!

Organisms causing SSI can originate either from endogenous environment (from the patient's
skin or organs), exogenous (surgical instruments, operating theaters, etc.), or from distant
sources of infection that spread hematogenously and attach to prosthesis or other implant
during surgery. Surgical site infections in general are most often caused by endogenous
microorganisms on the patient's skin, which consist mostly of gram-positive bacteria,
especially Staphylococcus aureus. However, the pathogen causing SSI will eventually depend
on the site of the operation. In gynecologic surgeries, the causative pathogen can originate from
skin, vagina, or endocervix. The endogenous vaginal flora consists of a complex mixture of
gram-positive, gram-negative, and anaerobic bacteria. Therefore, SSI in gynecologic surgery
is more often polymicrobial and caused by gram-negative bacilli, enterococci, group B
streptococci, and anaerobic bacteria compared to SSI in general. In this study, most SSI
(63.63%) were polymicrobial infections and the most common isolate found was Escherichia
coli (29.41%). This result is in line with the previous literatures.”-!222

Gram-positive bacteria in this study were most sensitive to the antibiotics Vancomycin,
Tigecycline, and Gentamicin (100%). Meanwhile, gram-negative bacteria were found to be the
most sensitive to Ertapenem and Meropenem (100%), followed by Gentamicin (84.6%), then
Amikacin (76.9%). In this study, gram (+) bacteria were found to be most resistant to
erythromycin, while gram (-) bacteria were predominantly resistant to ampicillin, followed by
ceftriaxone and cefotaxime. We found 4 isolates of Escherichia coli ESBL which are enzymes
produced by bacteria that can hydrolyze beta-lactam antibiotics with extended spectrum
(including 3rd generation cephalosporins and aztreonam). Carbapenem antibiotics such as
ertapenem and meropenem are the antibiotics of choice for organisms that produce ESBL.%
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CONCLUSION

Incidence of SSI following gynecologic oncology surgery at Hasan Sadikin General Hospital
in 2021 is 7%. The most frequently found isolate was Escherichia coli ESBL. Gram-positive

bacteria were most sensitive Vancomycin, Tigecycline, and Gentamicin; while gram-negative
bacteria were most sensitive to Ertapenem and Meropenem.
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