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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 Jaluary to December 20L1 in

microbiology department Ad-din women's medical college hospital. One hundred antl

thirty three clinically suspected surgical site wound infection cases were included in the

study. Wound swab sample from surgical site was collectctl by sterile cotton swab. All

the samples were immeriliately sent to the microbiology laboratory' Culture and

sensitivity were done by standard bacteriological method. Result: Out of 13-3 SSIs cases,

82( 51.57 Vo) were culture positive. Out of 82 culture positive cases, 38(45 '23Vo) wete

Gram positive and 46 ( 54.76Vo) werc Gram negative. Predominant organisms were

Esch.cali 2AQ3.80Vo)and Staphylococcus aureus 20 (23,807o). Most of the organisms

nere resistant to Cephalosporin group while Carbapenem, Colistin, Piperacillin

Ta:obactum and Amikacin showed low level of resistance. Quinolones were more

effective against Gram positive than Grarn negative bacteria. Methicillin resistant

Staphylococcus aureus were 1.L (55/o). Conclusion z Esch.ioti and Staphylococctts au.reus

were the major pathogen isolatcd frorn SSIs in our study. Cephalosporins were least

effective drug. Carbapenern is the most effective drugs. For prevention of SSIs

reinforcement of infection crJntrol policy for the heatth care worker is very important'

Introductton: 
.

Surgicatr site intections (SSD are the third tuost frequently

reported nosocomial int'ections accountirtg far L4 to 16%

of all infections in hospitahzed patients, Surgical site

infection is defineC as an irtfection that occurs at the

incision site rvithin thirty days after surgel',\'.1 Infection o1'

the surgical site rernains a complication of s.rrgical

p;ocedures resulting in increased cost, rnorbiclity and

mortal tt;1,.2 In fact rvound infection adds approximately

more than 6000 {-IS dollars to the hosp ital cost and more

than 7 days hospital stay with consequent delay in rvork

return. 3'4. The risk of developing a sulgical site infection
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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. s 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
(hospital acquired ) infections and rates are increasing
globall yu'' . The most common organism involved is

Staphylococcus as it is most common normal flora of
skins'Major problem taced by the surgeon , is the woun,C

infection caused by multi drug resistant bacteria.
organisms include both Gram positive cocci and Gram
negative bacillie'3.. 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 antibioticsl0. 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 1or continuous
monitoring and reporting of resistancb and susceptibility
pattern' Microbiologists have a role in providing guidance
to the surgeon regarding the use of proper prophylactic
antibiotic.

Materials and Method :

This retrospective study was carried out in the Department
of Microbiology, Ad-din women's Medical college,
Dhaka , from January to December 201L. A totar 159
wound swab/ pus were included in this study. sampre
was collected by sterile tipped cotton swab, and the
samples were sent to the microbiorogy raboratory
immediately. The sarnples were inoculated on to blood

''gff 
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

standard method s. 1t'12 All bacterial isolates were tested for
antimicrobial susceptibility by the disc diffusion method

against different antimicrobial agents .13 Mueller Hinton
agar media was used for antibiotic susceptibility testing
for all bacteria and blood agff media was used only for
Streptococcus spp. For screening of Methicillin resistant

Stapltylococcr,ts aureus (MRSA) oxacillin disc .vas used.

within 30 minutes of applying the discs all plates were

incubated aerobically at 35 oC for 16 to 18 hrs.la

Staphylococcus aureus resistant to oxacillin is considered

as MRSA.

R.esults:

Table I: Rate of culture positive wound swab from
different

Table I shows that out of L5g samples, 133 were frorn
SSI of patients from Gynae and Obstetric department and

26 were ssl of patients from General surgery department .

Among 133 samples had undergone gynaecorogicar and

obstetric operation , 62 (46.61To) were culture positive
and out of 26 samples who under went general surgical
operation, 20 (76.92To) were culture positive. Among total
159 cases BZ were curture positive , from 82 curture
positive cases total number of isolates were 84. Out of 84
isolates, Gram positive organisms were 3g (45.23To) and

Gram negative organisms were 46 (s4.76To).
1

,

.

,

'

Department No" of

sarnple

No. of

positive

cuiture

No. of

isolates

bacteriir

Grarr

positive

bacterilr

Gnulr

rre gative

OBG 133 62(47.617o) 62 31(507o) 31(50C',+,

Cieneral

Surgery

26 20(76.92aft,) 22 07 (31.Blo/o) i-5(68 l\ci|

Total r59 82 (51 .57Vo) 84 38(45.23(/o) 46(54.76o/c,)
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Table II: Type of organisms isolated from surgical site

wound infection in Gynae and Obstetric department.

Organisms isolated Nurnber of organisms(

percentage)

Srapit.cLureus 16 (25.80Vo)

Coagullse negative

Staplrylococcus

14 (23.58%o)

E sch.coli 1 1 (17 ,7 AVa)

P seudonTorlls spp. 09 (1 4.517o)

A,cittetobacter spp. 07 (11.297o)

Klebsiella spp. 03 (4.837o)

P roteus spp. 01 ( | .617o)

EtfierococcLts spp. 01 (1 .517o)

Total 52

Table II shows that, out of 62 isolates from Gynae and Obs

SSI patients , Staphylococcus aureus L6 (25.80Vo) , CaI(S

14 (23.587o) ,, Esch.coli 1 1 (17 .7 4Vo) , Pseudomonas spp"

09( l4.5l7o) . Acinetobacter spp. 07(LL.297o), Klebsiella spp.

03(4.837o) Proteus and Enterococcus spp. 01 (1.6IVo) was

recovered.

Table III : Organisms isolated from SSI of General

surgery department

Organisms Number

E,sch. coli 09 (40.94Vo)

Staph.ctureus 04 (18.1\Vo)

Pseudomonas 03 ( 13.63Vo)

Morganella spp 0L (4.547o)

Coagulase ruegative

staphylococcus

01, (4.54Vo)

Acinetobacter spp. 01 (4.547o)

Enterococci 01 (4.54To)

B eta H aemolytic streptococci 01 (4.547o)

Unidentified Gram negative

bacilli

01 (4.54Vo)

Total 22

Table III shows among 22 isolates from SSI of surgery

department, Esch.coli 9 (40.90), Staphylococcus aureus A4

(18. lSTo), Pseudomonas spp. 3 (13.637o) were recovered.

Morganella spp., CoNS, Acinetobacter, Enterococcus spp,

Beta haemolytic streptococci and unidentified Gram

negative bacteria was 0L(4.547o) fromeach respectively.

Table IV : Distribution of organisms isolated from surgical

site wound infection
(n=84).

Organisms No. of organisms (7o)

St ap hylo c o c c LLS au re us

Esch,.coli

CollS

Pseudotnonls spp.

Acinetobacter spp.

Klebsiella spp.

Enterococctls spp.

MorgcLnellcr spp.

Frotens spp.

Beta ltaetrtolytic
st reptococcus

Unidentified Gram negative

bacilli

20 (23.80)

20 (23.80)

1s (17.8s)

rz ( 14.28)

oB 0 52s

03 (3 s)

02 (2.3E)

01 (1.1e)

01 (l le)

0l ( 1. le)

0r (1.1e)

Total number of isolates 84

Table IV shows out of 84 isolates equal ( 2A or 23.B3Vo)

number of Staphylococctts ilureus and Esch.coli were

isolated, followed by Colt'S 15 ( 17.85 7o) , P s eudotvtonas

spp. L2(I4.287o), Acinetobacter spp. 0B (9 .52Vo), Klebsiella

spp. 03 (3.57o), Enterococci 02 (2.387o) and Morgnnella

spp., Proteus spp. Beta haemolytic sireptococci and

unidentified Gram negative bacteria was 01( L.L9To)

respectively.

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

Erythromycin

Figures within parenthesis indicates percentages. CoNS= Coagulase Negative Staphylococcus

'fable V shows the antibiotic resistance pattern of common
organisms isolated from SSI. A11 common organisms

shows I007o resistant to Ampicillin except Esch.coli which
- shows gAVo resistance. Acinetobacter spp and Klebsiella spp

LAATo resistant to Amoxyclavulonic acid respectivety

fbllowed by Esch.coli 90Vo, Staph. attrelrs 6AVo and ClclNS

66.667o resistance. All isolates of Acinetobacter ancl

Klebsiella spp. were Q\a%,) resistant to cefuroxinre
followed by Esch.coli 95a/o, CoI/S B6.GGVo and

Staph.aLtreus 857o. Acinetobacter spp were (87 .sgb)

resistant to Ceftriaxone followed by E,sch.coli 7 0?a,

P,seotrlomonas spp.67%o, Klebsiella spp. 66.66vo,

Staph.aureus 607o and CzNS 53.337o . Acinetobacter spp

also shorved 100Vo resistance to Cefixime followecl by

Esch,coli B\vo, Pseudon'tonas spp 83Vo, Staplt.aureu,s 7a%o,

Kleb,siellrt spp 66.667o and CoNS 6A0/r. Ceftaziclime was

used only fcrr Grarn negative bacteria and all (100%)

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

Antimicrobials S. aureus

n-20

E.coli

n-24

CoNS

n=l5

Pseudomonas spp.

n*12

Acinetobacter

n=08

Klebsiella spp.

n=03

Ampicillin 2A G}AVo) 18 QATo) 15 ( t007o) ND 0B (1AA7o) 03(10A%o)

Amoxyclavulonic

acid

0 $ATo) 18 9AVo) I(66.667o) I{D 08 (1A}Vo) 03(1A}Vo)

Cephradine t7 (857o) 19 (957o) \2 (807o) I{D 08 (1407o) 03(1AA7o)

Cefuroxime t6 (857o) 19 (957o) 11(86.66Vo) I{I) 0B (fi47o) 03(1AA7o)

Ceftriaxone 12 (607o) 14 (70Vo) 08(53 .33To) AB 67Vo) 07 (81 .57o) 02(66.66Vo)

Cefixime L4 QA%) L7 (857o) 09 (607o) 10 (837o) 08 ( t007o) 02(66.667o)

Ceftaztdime IVD L7 (85Vo) ND 10 (83Vo) 08 ( IAATo) 03( 1 }AVo)

Ciprofloxacin 1 (357o) rB QATo) A3 QATo) 02 (117o) 05(62.5Vo) A2(66.667o)

Levofloxacin 6 (307o) LB (90Vo) A3Q07o) AZ Q77o) A5(62.5V0) 0t(33 33%,)

Cotrimoxazale 14 (7 }c/o) l1 (85Vo) 08(53 .33%o) ND A7 $7 .5Vo) 0l(33.337r,)

Gentamycin 05 GAVo) fi (ss%) 05(33 .33Vo) 03 (25Vo) A7 $7 .57o) 0t(33.33%,)

Amikacin I{D 03 (157o) i{D AZ 07 Vo) 43Q7.57o) aa (0%)

Pipericillin

tazobactum

I{D A6QA7o) ND 02(17 Vo) A2(257o) 42t66.66'/r,)

Imipenem 0t (57o) 00 A\6.66Vo) 01 (87o) 01 ( 12,57a) 00 (0%1

Oxacillin tI (5s%) 7 (46.667a)

Colistin 00 00

Doxycycline L6 (807o) L6( 80qo) 10(66.6 67o) ND 00

NDCloxacillin L2 $AVo) I{D 8 (53 .33Vo) I{D ND

t7 (8s%) 12 (807o)

Azithromycin L6 (807o) 1l(13.33To)

Vancomycin A0(A7o) AA $Vo)
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followed by Esch.coli 85Vo and Pseudomonos spp.83Vo.In

case of ciprofloxacin 90Vo of Esch.coli showed resistance,

followed by Klebsiella spp.66.66Vo, Acinetobacter

spp.62.5To, Staph. aureus 35To , CoNS 20Vo and

Pseudomonas spp L7To. Levofloxacin had almost same

resistant pattern as ciprofloxacin, only it is much less

resistant in case of Staph.aureus (35To). Acinetobacter

showed highest resistance to Cotrimoxazole 87 .5Vo followed

by Esch.coli 857o, Staph.aureus 70Vo, CoNS 53,337o and

Klebsiella spp 33.337o. Acinetobacter spp. also highly

resistant to Gentamycin 87 .5Vo. Resistance pattern of

Gentamycin in other organisms are Esch.coli 55Vo, CoNS

and Kebsiella spp. 33.33Vo respectively, Staph. aureus 30Vo

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

Gram negative bacteria Less than forty percent

Acinetobacter spp.( 37.57o) are resistant to Amikacin

followed by lTVo Pseudolnonas spp. and L57o Esch.coli.

Organisms showed less and varied resistitnce pattern to

Imipenem , Acinetobacter spp. L2.5Vo Pseudomonas spp.

87o, CoNS 6.667o , Staplt.attreus 5Vo and no Esch.coli were

resistant. However, resistant strain of Staph.aureus and

CoNS to Vancomycin was not observed. Colistin was used

in case of Acinetobacter spp. and Pseudotnonas spp. and

were found to be sensitive . Sixty pgrcent of (607o) of

Staph.aureus and 53.33Vo of CoNS resistant to

Cloxacillin. About 30Vo Esch.coli , L77o Pseudomollas, 25Vo

Acinetobacter and 66.667o Klebsiella are resistant to

P iperic illin tazob actum.

Table VI: Methicillin resistant Staphylococctts aureus

isolated from SSI

Staphylococcus

aureus

Methicillin
resistant

Staphylococcus

aureus(MRSA)

Methicillin
sensitive

Staphylococcus

aureus (MSSA)

2A tL (557o) 9 (45Vo)

Table VI shows' out of 20 Staphl'lococcus aureus II( 55Vo)

were Methicillin resistant ( MRSA) and 09 (45Vo) were

Methicillin sensitive (MSSA).

Discussion :

Infection is an important cause of morbidity and mortality

in surgical patients. The incisional SSI ctrassified in to 2

types: superficial and deep. The superficial infection

involves only subcutaneous adipose layer , deep infection

is less frequent but serious consequences.'5 These are

more prevalent after emergency surgical procedures. It

could be attributable to the fact that most of these

patients afe low socioeconomic group and maximum

number of patients are malnourished. '' 
oTh" pathogens

isolated from SSI are usually bacteria.

In present study out of 159 cases, 82 {51.57 7o) were

culture positive. It is much lower than other study (1 6.36%).
16 (Santos et al) Most of the surgery in their study were

elective surgery. Out of 82 culture positive sample,, 62

(41 .6L7o) from gynae and obstretic dept. and 20 (7 6,92Vc)

from General surgery dept. Culture positive rate was more

in wound infection samples ffom General surgical

rdepartment than Gynae and Obstetric department. Similar

findings were experienced in another study.l7 In presettt

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 curr*n{ st*rty 5'" #td?'*L{s w;1r; it maj*r'path*g*ll fi't.lrrl

;:atiel"lts r-r::del- r,v#nt gyfi*clllogical and r-:bstctrics r:pr*flittiq-)ns t

?5.S{}%) _ fl<}trlilweit h3r co,ffS 123"58t)/tt} " Th*se ;rne: thr: nlu:;l

rolllr3r{}n is*lat*el b;lct*ria 11"*rn SI}Is r-rf' paticrit 
"','i"lt 

ili:rl*1"

werrt. etfi*flg*nil), type r:f surg*ry ;inci which might hav* l:**l;

surfe** confarninatii:r"l by th*srl b*cteriur"r"l flr*n: thre skil"l and

tr*m rhc *r:virr.lt1rfieffiL.1 
i t. t:rsfi wils th* m*st e firrlrllr}tl

patl-rr:g*re, is*iatq-ld fi"*n-l pati*nts lvh* underwi*t-lt. g*n':r*!

sr"rfg*ry such *s ;*pp*:nd*]c{{}I31y ancl *ther:{*;"[X*]"y vt,h*l'q,l

ir:testin*l mar:ipulatir)fi rlctrlrr*d . Hxpr:sing *nc)c;g*1]{}}-ls flr:ril

6:rev;rient r:rganisr::s ir:r {-}ur stucly rvers b*th list:!t..r:*fi at"ld

Strryth.{tt*"€tns lvhich yiel*i*ct *quittr nunrber (?3 .8{}%} ft:X}i:rrv*d

by {il/t',9 t i7.85th}, Fsei{d.rst?Lt}n{ts ,s:14} tLe.2&{h}.

A*tw*t*bur.:,t*r ,t'trry-; {{}.521b}. Klsf;sie{,1* s7ry,:(3 .{rk)} 
^

ilfitey{}####Ids spp.t2.3B1b} P r#trus,sl1?. rt'{*rgrtftsfl#.$/rff. #sttt

fut*mrs{vtir ,rtrep{r.t*rscr;i itnc} iu'tictentttioct fil atn n*ga{iv*

bacilli 1.1S?n l'esp*ctiv*try . 5. {}.t{r*bt.l, il*#S ar:d /1. r:r.sli w*r*

prrr*v*lent rirEanisrns assi:*iitt*d w,ith surgical rv*u lld

irif'ecti*ns. r$ Another study done in Bangladesh isolated

E,sch.coli 53.33Vo, S.attreus 25.56Vo , Pseuctomonas 13.3 3%,.te

Other researchers in different study isolated Esch.colt

56.7 5o/t, , Pseudonxonas spp 21 ,}lVr:. Proteus spp

13.5 lVo,, StaphylococcLts atrreus 8.L07o, Kl,eb,viella spp.

5 .4A7o, Acirtetobacter spp. 4.057o frcm surgical site

wound inf'ection. 20 Almost similar findings observed in orlr I

study ( Tab IV)
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Cephalosporins were ineffective against most of the'organisms

isolated in our study ( table v). similar findings were

observed in other studies.2r Safer and more widely used

drugs for both Gram positive and Gram negative bacteria

are Ceftriaxone and Cefixime, 60To of Staphylococcus

'ourru, showed resistant to Ceftriaxone and TOVo to
Cefixime. Esch.coli found 70Vo resistant to Ceftriaxone,

and 857o to Cefixime . Cefta zidime was tested only

against Gram negative bacteria, more than 80Vo of all

Gram negative isolates found resistance to it. Only 57o of
Esch.coli are sensitive to 1" and znd generation

Cephalosporins. Similar finding was observed in Bangladesh

(Mohiuddin et al .,2010).'o Over use of Cephalosporins in last

two decades as documented in other studies may be the cause

( Morg an,20A6)."

The current study showed that the Gram positive

organisms were much more sensitive to Quinolones than

Gram negative (table V). However Pseudonlonas spp.were

-177o resistant to Quinolones. It was also 25Vo resistant to

Gentamycin, L7 o/o to Amikacin and 8To to Imipenem.

Other researchers also experienced almost similar findings.'3 .

In present study none of the Esch.coli and Klebsiella

were resistant to Imipenem however 5Vo of Staphylococcus

aureus,6.667o of CoI{S and I2.5Vo of Acirrctobacter were

resistant to Imipenem. Next to Imipeneffi, 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 257o of Acinetobacter were

resistant to Colistin in MIC method but non of the

acinetobacter spp. found resistance to Colistin in disc

diffusion method. In their study they observed 8l .5Vo of
Acinetobacter were multidrug resista nt,22

The current study showed that 557o of Staphylococcr,ts

aureus were MRSA ( Methicillin resistant Stapttylococcus

aureus) none of the isolate showed resistance to

Vancomycin. Similar findings were observed in different

studies done in different places. t7' 23 This is a matter of
great concern because treatment of such infections

warrants costly antibiotics. Antimicrobial susceptibility

pattern in our study showed that most of the isolatecl

pathogens were multidrugresistant.

Conclusion :

This study give us an evidences to the current state of
organisms isolated from superficial surgical site infection
and their resistant pattern in our hospital. Due to high
incidence of MRSA and multidrug resistant bacteria
reported in our study, there is a need for continuous

monitoring to determine the susceptibility pattern of
common isolates which are found in our hospital. Data

showed that the Cephalosporins are ineffective against

SSIs and it is the time for surgeons to choose new

antibiotics effective against today's pathogens for both

prophylaxis and empirical therapy. Reinforcement of
infection control measures is also strongly recommended

in order to prevent healthcare-associated infections.
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