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ABSTRACT

Back ground: Postoperative SSI is the most common nosocomial infections in surgical patients. They lead to
increased morbidity and mortality, prolonged hospital, and on average double the cost of medical care. Objective:-
To assess of the bacteriological rate in the post - operative surgical site infection and meropenem resistant in
Baquba teaching hospital. Materials and Methods: This study was done in the Baquba teaching hospital in Diyala
province for the period from November 2017 to June 2018. 80 swabs were taken from different surgical site
infection included:- Wound infection, Burn infection, Diabetic foot infection, Blast injury, Abdominal surgery,
Testicular abscess, Protectomy, Cystectomy, Splenectomy, Breast surgery, Appendectomy, Hysterectomy,
Colorectomy, Oophorectomy and others surgery. Swabs were taken cultured on different culture media and
submitted to a serial of different biochemical tests for the diagnosis of type of bacteria. Results: In this study, 80
swabs were taken from different surgical site infections. The result showed that the higher rate of infection in
wound infection was 16(20.0%), 15(18.8%) burn infection, 12(15.0%) diabetic foot infection, 7(8.8) blast injury,
5(6.2%) abdominal surgery and 3(3.8%) testicular abscess. The infection in males was (60%) more than females
was (40%) in all types of surgery. The result also showed was 48 (60.0%) swabs show positive results for bacterial
growth as single and mixed isolate, and 32(40.0%) were negative (no growth). The result also showed that the
higher frequency rate of bacterial isolate from all type of surgery was 16(20.0%) Staphylococcus aureus,
13(16.2%) Acinetobacter.Spp and 10(12.5%) E.coli. The total rate of sensitive bacterial isolate was 28(58.3%)
compared with resistant bacterial isolate was 18(37.5%) and 2(4.2%) one type resistant and other sensitive.
Conclusion: There was predominance of Gram negative from SSIs, with Staphylococcus aureus being the most
common isolates. The present study also found Acinetobacter baumannii, Staphylococcus aureus and E.coli were
the most resistant microorganism to meropenem drug in Baquba Teaching Hospital.
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INTRODUCTION

Surgical site infection is defined as an infection that
occur within 30 days of the operation if no implant is left
in place (or within 1 year if an implant is left in place
after the procedure) and affecting either incision or deep
tissues at the operation site.!! These infections may be
superficial or deep incisional infection or infections
involving organ or body space./ Postoperative SSI is the
most common nosocomial infections in surgical patients.
They lead to increased morbidity and mortality,
prolonged hospital, and on average double the cost of
medical care.”! There has been advance in surgical site
infection control practices which include improved
operating room ventilation, sterilization methods, use of
barriers, surgical technique and availability of
antimicrobial prophylaxis.[ These SSIs remain common
causes of morbidity and mortality due to emergence of

antimicrobial resistant pathogenic bacteria. This is partly
contributed by inappropriate use of surgical
antimicrobial prophylaxis. Surgical site infections can be
reduced by appropriate use of surgical antimicrobial
prophylaxis.®) Approximately 30-50% of the antibiotic
use in hospitals is now for surgical prophylaxis and
between 30-90% of this prophylaxis is inappropriate.’®!
This inappropriate use increases selection pressure
favoring emergence of pathogenic drug resistant
bacteria.l’) In spite of the new antibiotics available today,
surgical site infection still remains a threat due to
secondary bacterial contamination and widespread use of
prophylactic antibiotics that lead to the emergence of
multi-drug resistant bacteria.®! An infected wound can
prolong hospitalization by 5 to 20 days and subsequently
increase medical costs.! Currently, in the United States
alone, an estimated 27 million surgical procedures are
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performed each year.™ The National Nosocomial
Infection Surveillance System (NNISS) established in
1970, monitors reported trends in nosocomial infections
in the US acute care hospitals. Based on these reports,
surgical site infections (SSI’s) are the most frequently
reported nosocomial infections, accounting for 14% to
16% of all nosocomial infections among hospitalized
patients.™ The recent English Nosocomial Infection
National Surveillance Scheme (NINSS) reported that the
overall incidence of SSI’s was 4.3% of all surgical
operations, of which 25% were serious deep or organ/
space infections.[*?

MATERIALS AND METHODS

This study was done in the Baquba teaching hospital in
Diyala province for the period from November 2017 to
June 2018. 80 swabs were taken from different surgical
site infection included:- wound infection, burn infection,
diabetic foot infection, blast injury, abdominal surgery,
testicular abscess, Protectomy, Cystectomy,
Splenectomy, Breast surgery, Appendectomy,
Hysterectomy, Colorectomy, Oophorectomy and others
surgery. Swabs were taken cultured on different culture
media and submitted to a serial of different biochemical
tests for the diagnosis of type of bacteria.l’** And the
cultures were tested for antibiotics sensitive Meropenem
by using Kirby-Bauer disk method to evaluate their
activity.

RESULTS

In this study, 80 swabs were taken from different
surgical site infections. The result showed that the higher
rate of infection in wound infection was 16(20.0%),
15(18.8%) burn infection, 12(15.0%) diabetic foot
infection, 7(8.8) blast injury, 5(6.2%) abdominal surgery

and 3(3.8%) testicular abscess. The infection in males
was (60%) more than females was (40%) in all types of
surgery Table (1). The result also showed was 48
(60.0%) swabs show positive results for bacterial growth
as single and mixed isolate, and 32(40.0%) were
negative (no growth). the results was revealed that the
number of Staphylococcus aureus was 1(6.2%) in wound
infection, 4(26.7%) burn infection, 6(50.0%) diabetic
foot, 1(14.3%) blast injury, 2(40.0%) abdominal surgery
and 2(9.1%) in others cases within type of surgery. The
results of the present study showed that the number of
Acinetobacter. Spp was 3(18.8%) in wound infection,
4(26.7%) burn infection, 2(16.7%) diabetic foot,
1(20.0%) abdominal surgery and 3(13.6%) in others
cases within type of surgery. In the study the results
showed that the number of E.coli was 2(12.5%) in
wound infection, 1(6.7%) burn infection, 1(8.3%)
diabetic foot, 2(28.6%) blast injury, 1(33.3%) testicular
abscess and 3(13.6%) in others cases within type of
surgery. The results revealed that the number of other
type of bacteria was 3(18.8%) in wound infection,
1(8.3%) diabetic foot, 1(33.3%) testicular abscess and
4(18.2%) in others cases within type of surgery. So, the
results showed no significant difference at (p< 0.05) in
Table (2). The result showed that the number of sensitive
bacterial isolate was 12(42.9%) Staphylococcus aureus,
5(17.9%) Acinetobacter.Spp, 6(21.4%) E.coli and
5(17.9%) others within sensitive and resistant. While the
result showed that the number of resistant bacterial
isolate was 4(22.2%) Staphylococcus aureus, 8(44.4%)
Acinetobacter.Spp, 4(22.2%) E.coli and 2(11.1%) others
within sensitive and resistant. Also the result showed that
the number of one type resistant and other sensitive was
2(100.0%) others bacterial isolate within sensitive and
resistant. So, the results showed a high significant
difference at (p< 0.05) in Table (3).

Table 1: Demographic statistical analysis for all study groups according to type of surgery and gender.

Type of surgery
Wound Burn Diabetic Blast Abdominal | Testicular Others** Total
infection | infection foot injury surgery abscess
Count 14 7 9 6 1 3 8 48
Expected Count 9.6 9.0 7.2 4.2 3.0 1.8 13.2 48.0
Male % within Gender 29.2% 14.6% 18.8% 12.5% 2.1% 6.2% 16.7% 100.0%
% within Type 875% | 467% | 750% | 85.7% 20.0% 1000% | 364% | 60.0%
Gender of surgery
Count 2 8 3 1 4 0 14 32
Expected Count 6.4 6.0 4.8 2.8 2.0 1.2 8.8 32.0
Female % within Gender 6.2% 25.0% 9.4% 3.1% 12.5% 0.0% 43.8% 100.0%
% within Type 125% | 533% | 250% | 143% 80.0% 0.0% 63.6% | 40.0%
of surgery
Count 16 15 12 7 5 3 22 80
Expected Count 16.0 15.0 12.0 7.0 5.0 3.0 22.0 80.0
Total % within Gender 20.0% 18.8% 15.0% 8.8% 6.2% 3.8% 27.5% 100.0%
Z; ‘S’YJ':ggr‘yType 100.0% | 100.0% | 100.0% | 100.0% | 100.0% 100.0% 100.0% | 100.0%

*P value = 0.003

**Qthers included: Others Male: Protectomy, Echinococcotomy, Vertebrate surgery, Cystectomy, Meningocele, Bed
sore, Splenectomy, Breast surgery (1). Others Female: Appendectomy (2), Pelvis ulcers (2), Hysterectomy (2),
Hemorrhoidectomy,

Proctectomy, Echinococcotomy,
Oophorectomy, Thyroglossal cyst (1).

Vertebrate

surgery,

Colorectomy,

Partial

colectomy,
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Table 2: Statistical variations to type of bacteria according to type of surgery.

Type of bacteria
No growth Staphylococcus | Acinetobacter Ecoli | others** | Total
aureus Spp
Count 7 1 3 2 3 16
Wound Expected Count 6.4 3.2 2.6 2.0 1.8 16.0
infection % within Type of surgery 43.8% 6.2% 18.8% 12.5% 18.8% 100.0%
% within Type of bacteria 21.9% 6.2% 23.1% 20.0% 33.3% 20.0%
Count 6 4 4 1 0 15
Burn infection Expected Count 6.0 3.0 2.4 1.9 1.7 15.0
% within Type of surgery 40.0% 26.7% 26.7% 6.7% 0.0% 100.0%
% within Type of bacteria 18.8% 25.0% 30.8% 10.0% 0.0% 18.8%
Count 2 6 2 1 1 12
Diabetic foot Expected Count 4.8 24 2.0 15 14 12.0
% within Type of surgery 16.7% 50.0% 16.7% 8.3% 8.3% 100.0%
% within Type of bacteria 6.2% 37.5% 15.4% 10.0% 11.1% 15.0%
Count 4 1 0 2 0 7
Type of Blast injury Expected Count 2.8 14 1.1 9 8 7.0
surgery % within Type of surgery 57.1% 14.3% 0.0% 28.6% 0.0% 100.0%
% within Type of bacteria 12.5% 6.2% 0.0% 20.0% 0.0% 8.8%
Count 2 2 1 0 0 5
Abdominal Expected Count 2.0 1.0 .8 .6 .6 5.0
surgery % within Type of surgery 40.0% 40.0% 20.0% 0.0% 0.0% 100.0%
% within Type of bacteria 6.2% 12.5% 7.7% 0.0% 0.0% 6.2%
Count 1 0 0 1 1 3
Testicular Expected Count 1.2 .6 .5 4 .3 3.0
abscess % within Type of surgery 33.3% 0.0% 0.0% 33.3% 33.3% 100.0%
% within Type of bacteria 3.1% 0.0% 0.0% 10.0% 11.1% 3.8%
Count 10 2 3 3 4 22
others Expected Count 8.8 44 3.6 2.8 2.5 22.0
% within Type of surgery 45.5% 9.1% 13.6% 13.6% 18.2% 100.0%
% within Type of bacteria 31.2% 12.5% 23.1% 30.0% 44.4% 27.5%
Count 32 16 13 10 9 80
Total Expected Count 32.0 16.0 13.0 10.0 9.0 80.0
% within Type of surgery 40.0% 20.0% 16.2% 12.5% 11.2% 100.0%
% within Type of bacteria 100.0% 100.0% 100.0% 100.0% | 100.0% | 100.0%

*P value = 0.386

**Qther include: other male: Streptococcus. Spp, Klebsiella. Spp (2) and Pseudomonas. Spp (1). Other female: Proteus.
Spp and Acinetobacter.Spp, Proteus. Spp, Pantoea. Spp, E.coli and Acinetobacter.Spp (1).

Table 3: Statistical variations to type of bacteria according to sensitive and resistant.

Type of bacteria
Staphylococcus | Acinetobacter. E coli others Total
aureus Spp
Count 12 5 6 5 28
Sensitive Expe_ctt_ed Coupt_ _ 9.3 7.6 5.8 5.3 28.0
% within Sensitive and Resistance 42.9% 17.9 21.4% 17.9% | 100.0%
% within Type of bacteria 75.0% 38.5% 60.0% | 55.6% 58.3%
Sensitive Count 4 8 4 2 18
and Resistant Expe_ct(_ad Cour_1t_ _ 6.0 4.9 3.8 34 18.0
Resistance % within Sensitive and Resistance 22.2% 44.4% 22.2% 11.1% | 100.0%
% within Type of bacteria 25.0% 61.5% 40.0% 22.2% 37.5%
one type | Count 0 0 0 2 2
resistant | Expected Count 7 .5 4 4 2.0
and other | % within Sensitive and Resistance 0.0% 0.0% 0.0% 100.0% | 100.0%
sensitive | % within Type of bacteria 0.0% 0.0% 0.0% 22.2% 4.2%
Count 16 13 10 9 48
Total Expe_ctgd Cour_lt_ _ 16.0 13.0 10.0 9.0 48.0
% within Sensitive and Resistance 33.3% 27.1% 20.8% 18.8% | 100.0%
% within Type of bacteria 100.0% 100.0% 100.0% | 100.0% | 100.0%

*P value = 0.035

DISCUSSION

In the current study, 48 bacterial isolates were
investigated to determine their types and antimicrobial
susceptibility pattern. Our finding demonstrates the
predominance of gram negative bacterial isolates in SSls,

S. aureus being the commonest isolated organism
followed by, E.coli, Streptococcus. Spp, Klebsiella. Spp,
Proteus. Spp, Pseudomonas. Spp, Pantoea. Spp. This
pattern of organisms causing SSlIs in the current study
agrees with a previous study.'>*' This pattern of
organisms causing SSls in the current study is in contrast
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with a previous study from the same study setting which
reported Acinetobacter.Spp as the most common SSI
bacterial pathogen.® The possible reason for variation
in these studies could be attributed to differences in the
populations investigated; diversity of surgical procedures
performed on the study participants, as well as timing of
specimen collections. This difference could also be
attributed to differences in geographical locations and
standards of hygiene. In the present study, the majority
of the isolates were obtained from patients who were
already on antimicrobial treatment. This could have led
to the low recovery of antimicrobial susceptible Gram
positive pathogens. Multiple factors could have
contributed to the high proportion of infections due to
Gram negative pathogens in this study. A review
reported that hands of health care workers and patients
can play a role in the transfer of Gram negative bacteria
during cross infection.*¥) Regarding the frequency of the
isolation of organisms in different types of infection in
the present study, Acinetobacter.Spp was the most
common isolate from wound infection types, while
S.aureus and Acinetobacter.Spp were among the most
common isolates from burn infection types. The results
obtained from this study showed that the S.aureus was
the most common isolate from diabetic foot infection.
The results also showed that the E.coli and
Acinetobacter.Spp were among the most common
isolates from other cases infection type. These findings
suggest that the etiologic agents of SSls depend on where
the procedures are performed and whether skin was
incised or gastrointestinal tract was opened. When
gastrointestinal tract is opened, organisms usually
include aerobic Gram negative rods. In the present study,
anaerobic organisms were not isolated from culture
despite the measures taken to recover such organisms
from surgical wounds. The probable reasons could be
delayed in inoculation of the swabs into the fresh blood
agar media; some patients received prophylactic
metronidazole which kills anaerobes and the use of dry
cotton wool swabs for specimen collection. A previous
study documented that the use of dry swabs for
collection of specimens could hinder the isolation of the
anaerobes.? Our investigations found that, the majority
of isolates Acinetobacter baumannii were highly resistant
to meropenem, followed by S. aureus, E.coli and
Klebsiella. Spp. These findings concurred in a previous
study done in Palestine which reported high resistance
rates of Acinetobacter baumannii.l”! This results may be
due to spread of a single A. baumannii isolate as a source
of a nosocomial outbreak is often linked to
contamination of respiratory equipment and transmission
via the hands of hospital staff.?””l Numerous studies
showed that the hospital environment is a preferential
setting in which A.baumannii isolates can persist and
develop. A. baumannii seems to have unique
characteristics among nosocomial Gram-negative
bacteria that enhance its environmental persistence. The
possibility that the community represents a reservoir for
A. baumannii was evaluated by analyzing and comparing
isolates recovered from patients in two hospitals in New

York, USA, with isolates recovered from the hands of
individuals in the community.”! A. baumannii is known
to have the propensity to develop antibiotic resistance
rapidly.*! This pattern of organisms causing resistance
in the current study is in contrast with previous study
from north India which reported pseudomonas. Spp as
the most common causing resistant for meropenem.[zsl
This result may be due to different geographical study or
the timing of study.

CONCLUSION

There was predominance of Gram negative from SSils,
with Staphylococcus aureus being the most common
isolates. The present study also found Acinetobacter
baumannii, Staphylococcus aureus and E.coli were the
most resistant microorganism to meropenem drug in
Baquba Teaching Hospital.
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