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Abstract:

Objective: To find out the causative agents and antibiotic resistant pattern of
organisms isolated from surgical site wound infection. Place of study: This study was
carried out in microbiology department, Ad-din Women's Medical Collage, Moghbazar
Dhaka. Method of study: The was carried out from January to December 2011 in
microbiology department Ad-din women’s medical college hospital. One hundred and
thirty three clinically suspected surgical site wound infection cases were included in the
study. Wound swab sample from surgical site was collected by sterile cotton swab. All
the samples were immediately sent to the microbiology laboratory. Culture and
sensitivily were done by standard bacteriological method. Result: Out of 133 SSIs cases,
82( 51.57%) were culture positive. Out of 82 calture positive cases, 38(45.23%) were
Gram positive and 46 ( 54.76%) were Gram negative. Predominant organisms were
Esch.coli 20(23.80%)and Staphylococcns aureus 20 (23.80%). Most of the organisms
were resistant to Cephalosporin group while Carbapenem, Colistin, Piperacillin
Ta~obactum and Amikacin showed low level of resistance. Quinclones were more
effective against Gram positive than Gram negative bacteria. Methicillin resistant
Staphylococcus aureus were 11 (55%). Conclusion : Esch.coli and Staphylococcus aureus
were the major pathogen isolated from SSIs in our study. Cephalosporins were least
effective drug. Carbapenem is the mest effective drugs. For prevention of SSIs

reinforcement of infection control policy for the health care worker is very important.

Introduction: the surgical site remains a complication of sargical
Surgical site infections (SSI) are the third most frequently  procedures resulting  in increased cost, morbidity and
reported nosocomial infections accounting for 14 to 16%  mortality? In fact wound infection adds approximately
of all infections in hospitalized patients. Surgical site  more than 6000 US dollars to the hoszital cost and more
infection is defined as an infection that occurs at the than 7 days hospital stay with consequent delay in work

incision site within thirty days after surgery.! Infection ol return. " The risk of developing a surgical site infection



depends upon the balance between the factors determining
the number of bacteria contaminating the site and the
factors determining the resistance of the site against the
infection. ? Despite  improvements in operating  room
practices . instrument sterilization methods, better surgical
technique and best efforts by the practitioners , surgical
site infections (SSIs) remain a major cause of nosocomial
and rates

(hospital acquired ) infections

globally™’, The

are  increasing

most  common  organism  involved s
Staphylococeus as it is most common normal flora of
skin® Major problem faced by the surgeon.is the wound
by

both Gram positive cocei and Gram

infection  caused multi drug  resistant  bacteria.

Organisms  include
negative bacilli’.. Infection of the surgical site can be
tackled properly by isolation and identification of bacteria

causing infection and their susceptibility pattern to

different antimicrobial agents so that these can be treated

with  appropriate antibiotics'’, The emerging  antibiotic

resistant  bacteria such as MRSA ( Methicillin resistant

Staphylococcus aureus ), ESBL ( Extended Spectrum of

Beta lactamase) and  their abilities for rapid evolution
against antibiotics have increased the need for continuous
monitoring and reporting of resistance and susceptibility
pattern. Microbiologists have a role in providing puidance
to the surgeon regarding the use of proper prophylactic

antibiotic,

Materials and Method :

This retrospective study was carried out in the Department
Ad-din Medical
Dhaka , from January to December 2011, A total 159

of  Microbiology, Women's College,

wound swab/ pus were included in this study. Sample
was  collected by  sterile tipped cotton swab, and the

samples  were  sent to  the microbiology  laboratory

immediately. The samples were inoculated on to blood
agar and MacConkey’s agar media. incubated aerobically
at 37°C for 24 hours. Those plates showing no growth
were incubated for another 24 hours. Isolated organisms
were identified by their colony morphology, staining

characteristics and other relevant biochemical tests as per
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standard methods. "™ All bacterial isolates were tested for
antimicrobial susceptibility by the disc diffusion method
against different antimicrobial agents ."* Mueller Hinton
agar media was used for antibiotic susceptibility testing
tor all bacteria and blood agar media was used only for
Streptococeus spp.  For screening  of  Methicillin resistant
Staphylococcus  aureus (MRSA) oxacillin disc vas used.
Within 30 minutes of applying the discs all plates were

incubated aerobically at 35 °C for 16 o IS hrs.M

Staphylococeus aureus resistant to oxacillin is considered

as MRSA.
Results:
Table I: Rate of culture positive wound swab from
different department
Department | No.of | No. of No,of | Gram Grain —|
sample | positive isolates | positive nepative
culture
bacteria hacteri
OBG 133 62(47.61%) | 62 315045 31(50%)
General 26 20076.92%) 22 07 (31.81%:) 368 185
Surgery
|
Total 159 82 (51.57%) 84 38c45.23%) 46054.76%)
—

Table I shows that out of 159 samples, 133 were from
SST of patients from Gynae and Obstetric department and
26 were SSI of patients from General surgery department .
Among 133 samples had undergone gynaecological and
obstetric  operation , 62 (46.61%) were culture positive
and out of 26 samples who under went general surgical
operation, 20 (76.92%) were culture positive. Among total
159 cases 82 were culiure positive . from 82 culture
positive cases total number of isolates were 84. Out of 84
isolates, Gram positive organisms  were 38 (45.23%) and

Gram negative organisms were 46 (54.76%).
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Table II: Type of organisms isolated from surgical site
wound infection in Gynae and Obstetric department.

Organisms isolated Number of organisms(
percentage)

Staph.aurens 16 (25.80%)
Coagulase negative 14 (23.58%)
Staphylococeus

| Esch.coli 11 (17.74%%)
Pseudomonas spp. 09 (14.51%)
Acinetobacter spp. 07 (11.29%)

| Klebsiella spp. 03 (4.83%)
Proteus spp. 01 (1.61%)

| Enterococcus spp. 01 (1.51%)
Total 62

Table II shows that, out of 62 isolates from Gynae and Obs
SSI  patients , Staphyvlococcus aureus 16 (25.80%) , CoNS
14 (23.58%) , Esch.coli 11 (17.74%) , Psendomonas  spp.
09(14.51%) . Acinetobacter spp. 07(11.29%), Klebsiella spp.
03(4.83%) Proteus and Enterococcus spp. 01 (1.61%) was
recovered. ’

Table III : Organisms isolated from SSI  of General

surgery department
Orgzanisms Number
Esch.colt 09 (40.90%)
Staph.atireus 04 (18.18%)
Psendomonas 03 (13.63%)
Morganella spp 01 (4.54%)
Coagulase negative 01 (4.54%)
staphylococcus

| Aeinetobacter spp. 01 (4.54%)
Enterococci 01 (4.549%)
Beta Haemolytic streplococci 01 (4.54%)
Unidentified Gram negative 01  (4.54%)
bacilli
Total 22
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Table 11T shows among 22 isolates from SSI of surgery
department, Esch.coli 9 (40.90), Staphylococcus aureus 04
(18.18%), Pseudomonas spp. 3 (13.63%) were recovered.
Morganella spp., CoNS, Acinetobacter, Enterococcus spp,
Beta haemolytic streptococei and unidentified Gram

negative bacteria was 01(4.54%) from each respectively.

Table IV : Distribution of organisms isolated from surgical
site wound infection

(n=84).
Organisms No. of organisms (%)
Staphylococcus aureus 20 (23.80)
Esch.coli 20 (23.80)
CoNS 15 (17.85)
Pseudomonas spp. 12 (14.28)
Acinetobacter spp. 08 (9.52)
Klebsiella spp. 03 (3.5
Enterococcis spp. 02 (2.38)
Morganella spp. 01 (1.19)
Proteus spp. 01 (1.19)
Beta haemaolytic 0l (1.19)
streptococcus

01 (1.19)
Unidentified Gram negative
bacilli
Total number of isolates 84

Table IV shows out of 84 isolates equal ( 20 or 23.83%)
number of Staphylococcus and Esch.coli were
isolated, followed by CoNS 15(17.85%), Psendomonas
spp. 12(14.28%), Acinetobacter spp. 08 (9.52%), Klebsiella
spp. 03 (3.5%), Enterococci 02 (2.38%) and Morganella
5pPp-
unidentified Gram negative

CLerens

and
01 1.19%)

Proteus  spp. Beta haemolytic  streptococci

bacteria  was

respectively.



Table V: Resistance pattern of common isolates to different antimicrobial agents

Antimicrobials S.aureus E.coli CoN§ Pseudomonas spp. Acinetobacter Klebsiella spp.
) n=20 n=20 n=15 n=12 n=08 n=03
Ampicillin 20 (100%) 18 (90%) 15 (100%) ND 08 (100%:) 03(100%)
Amoxyclavulonic 12 (60%:) 18 (90%) 1{66.66%) ND 08 (100%) 03(100%)
acid
Cephradine 17 (85%) 19 (95%) 12 (80%) ND 08 (100%) 03(100%)
Cefuroxime 16 (85%) 19 (95%%) 11(86.66%) ND 08 (100%:) 030100%)
Ceftriaxone 12 {60%) 14 {70%) 08(53.33%) 08 (67%) 07(87.5%) 02{66.66% )
Cefixime 14 (70%%) 17 (85%) 09 (609%) 10 (83%) 08 (100%) 02(66.66%)
Ceftazidime ND 17 (85%) ND 10 (83%) 08 (100%) 03(100%)
Ciprofloxacin 7 (35%) 18 (904%:) 03 (20%) 02 (17%) 05(62.5%) 02(66.66%)
Levofloxacin 6 (30%) I8 (90%}) 03(20%) 02 (17%) 03(62.5%) 01(33.33%)
Cotrimoxazole 14 (70%) 17 (85%) 08(53.33%) ND 07(87.5%) 01(33.33%)
Gentamycin 06 (30%) 11 (55%) 05(33.33%) 03 (25%) 07(87.5%) 01(33.33%)
Amikacin ND 03 (15%) ND 02 (17%) 03(37.5%) 00 (0%) o
Pipericillin ND 06(30%) ND 02(17%) 02( 25%) 02(66.66%)
tazobactum
Imipenem 01 (5%) 00 01(6.66%) 01 (8%) 01 (12.5%) 00 (0%
Oxacillin 11 (55%) 7 (46.66%)
Colistin 00 00
Doxycycline 16 (80%) 16( B0%) 10{66.66%) ND 00
Cloxacillin 12 (60%) ND 8(53.33%) ND ND ND
Erythromycin 17 (85%) 12 (80%) |
Azithromycin 16 (80%) 11(73.33%)
Vancomycin 00(0%:) 00 (0%:)

Figures within parenthesis indicates percentages. CoNS= Coagulase Negative Staphvlococcus

Table V shows the antibiotic resistance pattern of common
isolated  from SSI All
shows 100% resistant to Ampicillin except Esch.coli which

Organisms common  organisms
shows 90% resistance. Acinetobacter spp and Klebsiella spp
100% respectively
followed by Esch.coli 90%, Staph. aureus 60% and CoNS
06.606% resistance. All

Kiebsiella spp. were

resistant  to Amoxyclavulonic  acid

isolates  of  Acinetobacter and
(100%) resistant to Cefuroxime
05% , CoNS  86.66% and

followed by Esch.coli
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Stapl.aureus 85%. Acinetobacter spp  were (87.5%)
Esch.coli T0%,
spp. 67% , Klebsiella  spp.  66.66%,
Staph.aureus 60% and CoNS 53.33% . Acinetobacter spp

also showed 100% resistance to Cefixime followed by

resistant  to Cefiriaxone followed by

Pseudomonas

Esch.coli  85%, Pseudomonas spp 83%, Staph.aureus 70%,
Klebsiella spp 66.66% and CoNS 60%. Ceftazidime was
used only for

Gram negative bacteria and all (100%%)

Acinetobacter spp. and Klebsiella spp. were resistant to it,




followed by Esch.coli 85% and Pseudomonas spp. 83%. In
case of ciprofloxacin 90% of Esch.coli showed resistance,
followed by  Klebsiella  spp. 606.66%,

spp.62.5%,  Staph. awreus 35% , CoNS
17%. Levofloxacin

Acinetobacter

20% and
Pseudomonas spp had almost same
resistant  pattern as ciprofloxacin, only it is much less
resistant  in case of Sraph.aureus (35%). Acinetobacter
showed highest resistance to Cotrimoxazole 87.5% followed
by Esch.coli 85%, Staph.aurens 70%, CoNS 53.33% and
Klebsiella spp 33.33%. highly
to Gentamycin 87.5%. Resistance pattern of
Esch.coli 55%. CoNS

and Klebsiella spp. 33.33% respectively, Staph. aureus 30%

Acinetobacrer spp. also
resistant

Gentamycin in other organisms are

and Pseudomonas spp. 25%. Amikacin was used only for

Gram  negative bacteria . Less than forty percent

Acinetobacter  spp.( 37.5%) are resistant to Amikacin
followed by 17% Pseudomonas spp. and 15% Esch.coli.
Organisms showed less and varied resistance pattern (o
12.53% Pseudomonas spp.
8%, CoNS 6.66% , Staph.aureus 5% and no Esch.coli were

strain of Staph.aureus and

Imipenem ., Acinetobacter spp.

resistant. However, resistant
CoNS to Vancomycin was not observed. Colistin was used
in case of Acinetobacter spp. and Pseudomonas spp. and
were found to be sensitive . Sixty percent of (60%) of
Staph.aureus 5333% of  CoNS
Cloxacillin. About 30% Esch.coli , 17% Pseudomonas, 25%
Acinetobacter and 66.66% Klebsiella are

Pipericillin tazobactum.

and resistant  to

resistant  to

Table VI: Methicillin  resistant  Staphylococcus aureus
isolated from 8§81
Staphylococeus | Methicillin ‘| Methicillin
aureus resistant sensitive
Staphylococcus | Staphylococcus
aurcus(MRSA) aureus (MSSA)
20 11 (55%) 9 (45%)

Table VI shows out of 20 Staphylococcus aurens 11( 55%)
were Methicillin resistant ( MRSA) and 09 (43%) were
Methicillin sensitive (MSSA).

Discussion :

Infection is an important cause of morbidity and mortality
2

=

in surgical patients. The incisional SSI classified in to

types: superficial and deep. The superficial infection

involves only subcutaneous adipose layer, deep infection
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is less frequent but serious consequences. =~ These are

29

more prevalent after emergency surgical procedures. It

could be attributable to the fact that most of these

patients are low socioeconomic group and maximum
number of patients are malnourished. *4The pathogens
isolated from SSI are uvsually bacteria.

In present study out of 159 cases, 82 (51.57%) were
culture positive. It is much lower than other study (76.36%).
1 (Santos et al) Most of the surgery in their study were
elective surgery. Out of 82 culture positive sample, 62
(47.61%) from gynae and obstretic dept. and 20 (76.92%)
from General surgery dept. Culture positive rate was more
in wound infection General

samples  from surgical

department than Gynae and Obstetric department. Similar
findings were experienced in another study.” . In present

study it may be due to delay in transportation of wound

swab samples, antiseptic wound wash prior to giving
samples, improper collection and use of multiple broad

spectrum antibiotics after operation.

In current study S, arrews was a major pathogen from
patients under went gynecological and obstetrics operations (
25.80%) , followed by CoNS (23.58%) . These are the mosi
common isolated bacteria from SSIs of patient  who ande
went emergency type of surgery and which might have been
surface contamination by these bacterium from the skin and
environment.'” E. coli was the most  common

from the

pathogen, isolated  from patients who underwent general

surgery such as appendectomy and other surgery where
intestinal manipulation occurred . Exposing endogenous flora
prevalent organisms in our study were both Eschicoli and
Staph.aireus which yielded equal number (23.80%) followed
CoN§ ( 17.85%). (14.28%:).

Acinetobacter (9.52%). sppl(3.4% ),

by Pseundomonas  spp

spp Klebsiella
Enterococcus spp.(2.38%) Proteus spp. Marganella spp. Beta

haemolvtic  streptococei and  unidentified  Gram negative

bacilli 1.19% respectively . 8. aureus, CoNS and E. coli were
p 3

organisms associated  with  surgical  wound

]

prevalent
infections, Another study done in Bangladesh isolated
Esch.coli 53.33%, S.aureus 25.56% , Pseudomonas 13.33%."

Other researchers in different study isolated Esch.coh

56.75% Pseudomonas spp 27.01%.  Proteus  spp
13.51%., Staphylococcus aureus 8.10%, Klebsiella spp.
5.40%. Acinetobacter spp. 4.05%  frem surgical site

wound infection. 2” Almost similar findings observed in our
study ( Tab IV)




Cephalosporins were ineffective against most of the'organisms
isolated in our study ( table V). Similar findings were
observed in other studies.” Safer and more widely used
drugs for both Gram positive and Gram negative bacteria

are Ceftriaxone and Cefixime, 60% of Staphylococcus

aureis showed resistant to  Ceftriaxone and  70% to
Cefixime. Esch.coli found 70% resistant to Ceftriaxone,
and 85% to Cefixime . Ceftazidime was tested only

against Gram negative bacteria, more than 80% of all
Gram negative isolates found resistance to it. Only 5% of
l:'.[

Cephalosporins. Similar finding was observed in Bangladesh

~nd

Esch.coli  are sensitive to and 2 generation

(Mohiuddin et al., 2010).” Over use of Cephalosporins in last
two decades as documented in other studies may be the cause
( Morgan, 2006).%

The current study showed that the Gram positive
organisms were much more sensitive to Quinolones than
Gram negative (table V). However Pseudomonas spp. were
7% resistant  to Quinolones. It was also 25% resistant to
and 8%
Other researchers also experienced almost similar findings.> .
Esch.coli and Klebsiella
were resistant to Imipenem however 5% of Staphylococcus
aureus, 6.66% of CoNS and 12.5% of Acinetobacter were

resistant

Gentamycin, 17% to Amikacin to  Imipenem.

In present study none of the

to Imipenem. Next to Imipenem, Piperacillin-
tazobactum is most effective drug for Acinetobacter spp and
Amikacin for E.coli. Colistin was used only for Acinetobacter
spp.. non of the isolates of Acinetobacter spp. were found
resistant to Colistin. In Egypt 25% of Acinetobacter were
in MIC method but of the

to Colistin in disc

resistant  to Colistin non

Acinerobacter spp. found resistance
diffusion method. In their study they observed 87.5% of
Acinetobacter were multidrug resistant.
that
aureus were MRSA ( Methicillin resistant  Staphvlococcus
of the showed
Similar findings were observed in different
1723 e
of

The current study showed 35% of Staphylococcus

awreus) none isolate resistance  to

Vancomycin.

studies done in different places. is a matter of

great concern because treatment such infections

warrants  costly  antibiotics. Antimicrobial  susceptibility

pattern in our study showed that most of the isolated

pathogens were multidrug resistant.
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Conclusion :
This study give us an evidences to the current state of
organisms isolated from superficial surgical site infection
and their resistant pattern in hospital. Due to high
incidence of MRSA
reported
monitoring

our

and multidrug resistant  bacteria

in our study, there is need for continuous
to determine
common isolates which are found in our hospital. Data
showed

SSIs and it is the time for surgeons to choose new

a
the susceptibility pattern  of
that the Cephalosporins are ineffective against

antibiotics effective against today’s pathogens for both
prophylaxis therapy. of
infection control measures is also strongly recommended

and empirical Reinforcement

in order to prevent healthcare-associated infections.
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