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Abstract

Background: Multidrug resistant bacteria is a major and on-going public
health problem both globally and locally. The threat of multidrug resistant
bacteria is recognised as the most dead listed bacteria in the world. Most
of the multidrug resistant bacteria are resistant to commonly used
antibiotics including 3rd generation of cephalosporins, fluorquinolones
and carbapenems. So treatment of different infections caused by
multidrug resistant bacteria are gradually becoming more difficult and it
also increased the mortality and morbidity. Objective: The aim of the
study was to detect multidrug resistant bacteria isolated from infected
wound patients in Rajshahi region. Methods: Cross sectional type of
descriptive study was done during the period of July 2017 to June 2018.
Wound swab were collected in different surgical units of Rajshahi
Medical College Hospital. The specimens were inoculated in blood agar,
nutrient agar and MacConkey’s agar plates and incubated aerobically at
37° C for 24 hours. Bacterial isolates were identified and susceptibility
test was done by using the modified Kirby Bauer disk diffusion method
on Mueller Hinton agar plates. Multidrug resistant bacteria was identified
by disk diffusion method against different classes of antimicrobials
agents. Results: Out of total 250 wound samples, culture yielded growth
in 213(85.2%) cases. Among 213 isolates, 136 (58.8%) were gram
negative and 95 (41.2%) were gram positive bacteria. Maximum 118
(47.2%) cases were within the age group of 19-30 years and show growth
in 98 (39.2%) cases of which males were 29 (11.6%) and females were 69
(27.6%). Among the isolated bacteria S. aureus was 71 (30.8%), E.coli
48 (20.8%), Paeruginosa 47 (20.3%) and Klebsiella spp. 20 (8.7%). Out
off, 231 bacterial isolates, 135 (58.4%) were identified as MDR.The
overall MDR among gram positive and gram negative bacterial isolates
were 55.8% and 60.3% respectively. Among gram positive bacteria
identified as MDR were 39 (55%), 08 (57.1%) and 06 (60%) respectively.
Among gram negative bacteria e.g.E.coli, Paeruginosa, Klebsiellaspp.,
Proteus spp. and Acinenobacter spp. were 28(58.3%), 30(63.8%), 12
(60%), 08(57.1%) and 04(57.1%) identified as MDR.Vancomycin,
linezolid and imipenem were the most sensitive drugs against gram
positive and colistin & imipenem against gram negative bacteria.

12



Original Article

Conclusion: This study indicated that MDR of bacterial isolates of wound infection was very high

and many of them were also identified as resistant to three or more classes of antimicrobials agents.

Such widespread resistance to antimicrobial classes is something serious and few treatment options
remain for these patients. Now the time has come to take urgent action other wise we are heading to
a post- antibiotic era in which common infections and minor injuries can kill may live. Strict health
policies should be applied to use antibiotics, continuously monitor and report antibiotic resistance.

Key words: resistant bacteria, post-operative wound infection, antibiogram profiles.

Introduction

Wound infection is one of the cause of
nosocomial infection which can be defined as
infection occurring within 48 hours of hospital
admission or 3 days after discharge or 30 days
of an operation.' It occurs 1 in 10 hospital
patients. The prevalence rates of nosocomial
infection in many countries ranged from 9.2%
to 21.4%.% and could be as high as 26% to 65%
in developing countries and 4.8% to 11% in
developed countries.” Surgical site infections
are the most common causes which account for
nearly 20% to 25% of all nosocomial
infections.” The isolated bacteria from surgical
site infections in Dhaka were Staphylococcus
aureus (40.45%), Escherichia coli (28.18%),
Pseudomonas aeruginosa (15.45%),
Enterococci  (8.18%), Klebsiella (4.09%),
Acinetobacter (2.27%) and Proteus (3.36%).*

Antimicrobial ~ resistance  reduces  the
effectiveness of drugs designed to cure or
prevent infections. Multidrug resistant is
define as the development of resistant to at
least one agent in three or more antimicrobial
classes. Bacteria can develop resistant against
antibiotics by different mechanisms. One of
the mechanisms of drug resistant is the
production of beta-lactamase enzymes which
hydrolysed the beta-lactam ring containing
drugs like penicillins, cephalosporins,
monobactum  and  carbapenems. Beta-
lactamase enzymes may be penicillinase which
destroys penicillin, cephalosporinase which

destroys cephalosporins and carbapenemase
which destroys carbapenems.’

In a recent study in Bangladesh has shown that
more than 70%  infecting bacteria were
resistant against at least one of the antibiotics
commonly used to treat infection.® An other
study carried out in different parts of
Bangladesh on 2014 reported that multidrug
resistance bacterial infections in Dhaka was
79%, Chittagong was 60% and Rajshahi was
lower percentage.” Different studies in India,
Pakistan, Afghanistan, Nepal and Bangladesh
stated that one child dies in every five minutes
because of infections with multidrug resistant
bacteria.®

The development of antimicrobial resistance is
a natural phenomenon of bacteria. In
Bangladesh it is accelerated by overuse or
misuse of antibiotics in therapeutic and
non-therapeutic purposes both in humans and
animals. Irrational use of antibiotics are the
greatest driver of resistance. Noncompliance
of the patients with prescriptions and easy
availability of antibiotics without prescription
in Bangladesh also influence the emergence of
resistance.” The knowledge of the multidrug
resistant bacteria in nosocomial infections and
extent of drug resistance of these isolates
against different antimicrobial classes in
Rajshahi region will be useful to provide local
data and also help to selection of appropriate

antibiotics for empirical therapy.'*"
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Methods

A total of 250 wound swabs were aseptically
collected from infected wound in different
surgical unites of Rajshahi Medical College
Hospital, Rajshahi and inoculated on blood
agar, nutrient agar and Mac Conkey’s agar
plates in the Department of Microbiology,
Rajshahi Medical College. All the plates were
incubated  aerobically at 37°C  over
night for visible growth of bacteria. The
growth was then identified by their colony
morphology, pigment production, haemolysis
on blood agar plate, motility test, Gram stain
and relevant biochemical tests. Susceptibility
tests of bacterial isolates with different
antimicrobial agents were also done by using
the modified Kirby Bauer disk diffusion
method on Mueller Hinton agar plate.'”

Multidrug-resistance test was also performed
by modified Kirby Bauer disk diffusion
method according to the criteria set by the
CLSI, 2017 against different classes of
antimicrobials.Ten classes of antimicrobials
were used for susceptibility test against both
gram positive and gram negative bacterial
isolates. Gram positive bacteria were tested
with cefuroxime & ceftriaxone from
cephalosporin  class, amikacin  from
aminoglycosides class, ciprofloxac in from
fluoroquinolones class, doxycycline from
tetracycline class, amoxicillin and clavulanic
acid from penicillin class, vancomycin from
glycopeptides class, azithromycin from
macrolides class and clindamycin from
lincosamides class and imipenem from carbap-
enem class. Similarly Gram negative were also
tested with cefuroxime & ceftriaxone from
cephalosporin class, amikacin from amino
glycosides class, ciprofloxacin from fluro
quinolones class, doxycycline from tetracy-
cline class, amoxicillin and clavulanic acid
from penicillin class, aztreonam from

monobactum class, azithromycin from macro-
lides class and colistin from polypeptides class
andimipenem fromcarbapenem class. These
antimicrobials were selected based on the
national list of medicines to treat infections
and availability. The used antimicrobial disks
were from Oxoid Ltd., England. The standard
strains of Paeruginosa ATCC-27853, S.au-
reus ATCC-25923 and E.coli ATCC-25922
were tested to monitor quality of disks for
every new batches of antimicrobial discs."

Results
Table-I: Age and sex distribution of study
population (N=250).

Age Number of | Male Female Culture- Male Female
(vears) sairt)ple; N(%) |[N(%) positive N (%) N (%)
culture: o
N (%) cases N (%)
19-30 | 118(47.2) 34(13.6) | 84(33.6) 98(39.2) 29(11.6) 69(27.6)
31-40 | 53(21.2) 29(11.6) | 24(9.6) 46(18.4) 26(10.4) 20(08)
41-50 | 37(14.8) 22(8.8) | 15(06) 32(12.8) 20(08) 12(4.8)
>50 42(8.8) 19(7.6)  ]2309.2) 37(14.8) 17(6.8) 20(08)
Total | 250(100) 104(41.6) | 146(58.4) | 213(85.2) | 92(36.8) 121(48.4)

Age and sex distribution of study population is
shown in Table 1. Among 118 (47.2%) sample
cultured, male and female were 34 (13.6%), 84
(33.6%) respectively and cultured yielded
growth in 98 (39.2) cases of which male and
female were 29 (11.6), 69 (27.6) respectively
in the age group 19 to 30 yrs. It is the highest
number of culture positive cases. Similarly in
age group 31- 40 yrs. male and female were 29
(11.6) and 24 (9.6) out of 53 (21.2) cases and
culture positive was 46 (18.4) cases of which
males were 92 (36.8) and females were 121
(48.4).The male and female ratio was 1:1.4.).

1 Culture positive

® Culture negative
85.20%

Figure I: Distribution of culture positive and
negative cases (N=250).
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Table-II : Antimicrobial resistance pattern of
Gram positive bacteria.

Figure- I showed culture positive cases. Out of
250 samples, 213(85.2%) were culture positive

and 3 7( 14. 8%) were cultures negatiVe. Antimicrobial S.aureus CoNS Enterococcus spp.
agents (N":/Z 1) (Nf/nl“) (N0=/30)
Tmipenem **(16.9%) **(21.4%) ##(20%)
Azithromycin 56.5% 50% 50%
Ciprofloxacin 53.5% 42.9% 50%
Ceftriaxone 91.5% 85.7% 90%
Cefuroxime 94.5% 92.9% 90%
Vancomycin 5.6% 7.1% 10%
Linezolid 8.5% 14.3% 10%
Amikacin 32.3% 35.7% 40%
Amoxicillin/Clavulanic 63.4% 57.1% 60%
acid
Cotrimoxazole 70.4% 78.6% 80%
Doxycycline 49.3% 64.3% 70%
Clindamycin 26.8% 28.6% 30%
= Gram positive ® Gram negative
Table-2 showed antimicrobial resistance

pattern of Gram positive bacterial isolates. All
the gram positive bacteria were highly resis-
tant against ceftriaxone, cefuroxime, cotrimox-
azole and amoxiclav. Vancomycin and linezol-
id showed lower resistance against Gram posi-
tive bacteria.

Figure-II: Distribution of Gram positive
and Gram negative bacteria (N=250).

Figure-Il showed the distribution of
Gram-positive and Gram-negative isolate
among culture positive cases. Among 231
isolates, Gram negative bacteria was 136

(58.8%) and Gram positive bacteria was 95 Table-III : Antimicrobial resistance pattern

0 . .
(41.2%). of Gram negative bacteria:
35.00%  30.80% Antimicrobial ~ E.coli ~ Pseudomo Klebsiella  Proteus  Acinetobacter
has .
30.00% agents (N=/ 48)  aeruginosa spp- spp. baumannii
22.00% 2030%  20.80% ° (N“=/47) (N‘.‘/fo) (N.T/ol“) (N‘.z”)
0
20.00%
. Tmipenem  *(8.9%)  12.7% 15% 14.3% 14.3%
5.00%
10.00% 5.70% Azithromycin 50% 63.8% 70% 64.3% 71.4%
RS 6% T
i I , ﬁ £.40% Ciproflovacin ~ 542%  51.1% 50% 50% 57.1%
5.00% . 3.10%
0.00% | n Ceftriaxone  833%  91.5% 90% 92.9% 85.7%
o & 5 5 5 & © Cefuroxime 87.5% 93.6% 95% 92.9% 100%
\)\Q‘ \5‘0 Q,L' R R 'b(‘\ ol [ s 0, 0 0, 0, 0,
a2 & & G Cotrimoxazole 75% 85.1% 80% 85.7% 85.7%
o° & & & & &
o o © o & Doxycycline 58.3% 55.3% 65% 64.3% 71.4%
2 & L) b Qjo
& Aztreonam 45.8% 59.6% 60% 57.1% 57.1%
Amikacin 37.5% 42.6% 30% 35.7% 42.9%
Amoxicillin/Clava ~ 35.4% 46.8% 40% 42.9% 42.9%
. . . lanic acid
Figure-III: Identified bacteria from wound e adt
Colitin 42% 6.4% 10% 7.2% 143%
swab samples (N=250). Piperacillin/Tazo  25% 25.5% 20% 286% 286%
bactam

Figure-1II showed the identified bacterial
isolates from wound swab samples. Out of 250
samples 231(85.2%) were culture positive and
S.aureus was 71(30.8%), E.coli was
48(20.8%), P.aeruginosa was 47(20.3%) and
Klebsiella spp. was 20 (8.7%).

Table-III showed the antimicrobial resistance
pattern of Gram negative bacteria. All the gram
negative bacteria were highly resistant against
ceftriaxone,  cefuroxime, cotrimoxazole,
doxycycline and aztreonam. Colistin,
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imipenem and piperacillin/tazobactam showed
lower resistance.

Table IV: MDR pattern of identified Gram
positive bacteria

Bacteria NO. of resistantto antimicrobial classes. No (%) Average

R3 R4 RS R6 R7 R§ RY RI0

S.aureus 03(42) 05(7.1) 12(16.9) 08(11.3) 05(7.1)  03(4.2) 02(2.8) 02(28)
39(55)

CoNS  O1(7.1) 01(71) 02(142) 02(142) OI(7.1) 01(7.1) 00 00
08(57.1)

Enterococcus 00 01(10) 2(20)  01(10) 01(10)  01(10) 00 00

06(60
sop. (60)

NB: R3 to R10 = no. of resistant to
3,4,5,6,7,8,9 and 10 classes of antimicrobial.

Table-IV showed multidrug resistant of Gram
positive bacteria against 10 classes of antimi-
crobials. 55% of S.aureus, 57.1% of Coagulase
negative Staphylococci and 60% of Enterococ-
cus spp. were becoming MDR. However,
16.9% of S.aureus were resistance to fiveanti-
microbial,14.2% of CoNS was resistant to six
and 20% of Enterococcus sppwas resistant to
five classes of antimicrobials.

Table V: MDR pattern of identified Gram
negative bacteria.

Average

Bacteria Classes of antimicrobial resisted to No (%) No (%)

R3 R4 RS R6 R7 R8 RY R10

Ecolid8)  0242) 0483) 08(167)  0483)  03(63) 03(63) 0242) 0242) 28(83)

P

aeruginosa(d7)  02(43)  03(64)  09(19.0)  05(10.6)  04(85)  03(64)  02(43) 0243) 30(63.8)

Kiebsiella 01(5)

spp-(20) 015) 02100 03(15)  0210) 05  015)  01(5) 12(60)

Proteusspp(l4)  0I(11)  OL(Z.L)  02(142)  02(142) OI(ZD)  0I(7.I) 08(57.1)

Acinetobacter

spp.(07) 00 00 1(143)  1(143)  1(143)  1(143) 04(57.1)

NB: R3 to R10 = no. of resistant to
3,4,5,6,7,8,9 and 10 classes of antimicrobial.

Table- IV showed multidrug-resistant status of
Gram negative bacteria against 10 classes of
antimicrobials. MDR of Gram negative
bacteria was 60.3%. Relatively higher rate of
MDR was seen in P.aeruginosa

(63.8%) Klebsiella (60%) and E.coli (58.3%)
but low in Acinetobacter spp (14.3%). In addi-
tion, 19.1% P. aeruginosa & 16.7% E.coli
were resistant to five classes and 15%
Klebsiella spp. were resistant to six classes of
antimicrobial.

Discussion:

A total of 250 clinical samples were collected
from different unites of surgery departments
of RMCH, Rajshahi for aerobic culture and
sensitivity. Culture has yielded growth in
85.2% and no growth in 14.8% cases. This
study was nearly similar with the study of
Nahar et al.’’ and Negi et al.” but dissimilar
with the study of Begum et al.’ and Khan et
al.'” Regarding age and sex distribution, 104
(41.6%) were male and 146 (58.4%) were
female. Female also predominant over male in
all age groups. The female is more common
than male due to a good number of cases were
taken from Obstetrics and Gynae Department.
This higher infection cases in female patients
may be poor nutrition, co-morbidity,
malignancy, immuno suppression and hemato-
logical disorders. This finding was nearly simi-
lar with the study of Tasnim et al’® and Sharma
et al” but nearly dissimilar with the study of
Khanam et al.”’ and Kumari ef al.”’ In the pres-
ent study maximum [118 (47.2%) ] cases were
found within the age group of 19-30 years
which is nearly corresponding with the study
of Tasnim et al.”® and Erku et al.”’ This maxi-
mum cases in this age group 19-30 yrs. are due
to a good number of cases were taken from
obstetrics & gynae and burn units.

In this study Gram negative bacteria was
58.8% and Gram-positive was 41.2% which
was nearly similar with the study of Nahar et
al.’ and Roopashree et al” but nearly
dissimilar with the study of Abedin et al.** and
Rai et al.” The reason for this high occurrence
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of culture positivity may be due to the fact that
most of the study population were belonged to
lower middle and lower socioeconomic group
with poor knowledge about personal hygiene,
poor sanitation system and overcrowding of
patients in hospital contribute to high rate of
cross infection and inadequate measures for
prevention of the spread of resistant pathogen
in hospital environment.

In our study S.aureus were the most frequent
isolates [71(30.8%)] which was similar with
the study of Nahar et al.’* and Asres et al.”* but
dissimilar with Roy et al.”” and Upreti et al.”®
The high prevalence of S. aureus infection may
be, it is an endogenous
infection, commonly find in the hospital

source of

environment and normal flora of skin. E.coli
was the 48 (20.8%) which is similar with the
study of Roy et al.”” and Roopashree et al.”” but
nearly dissimilar with the study of Jobayer et
al.”’ & Kaur et al.”’

The isolated MDR strains of Gram positive
bacteria were highly resistant to ceftriaxone,
cefuroxime, cotrimoxazole and amoxiclav but
relatively lower resistance against vancomycin
and linezolid. This finding is nearly similar
with Abedin et al.”* and Alam et al.”’

On the other hand MDR strains of Gram
negative bacteria were highly resistant to
ceftriaxone,
doxycycline and
resistance against colistin, imipenem and
piperacillin/tazobactam. This finding is nearly
similar with Abedin et al.”* Mostofa et al.’” and
Alam et al’’ This variations may be due to
differences in local conditions, prevention
protocols, antibiotic policy as well as duration
of therapy and variation of immune status of
the host. It is well established that infection by

cefuroxime, cotrimoxazole,

aztreonam but lower

MDR
management. It is necessary to perform sensi-
tivity test prior to start
therapy, detect the MDR carriers by screening
test, adequate treatment and reduce or control
the spread.

strains are now challenging in

antimicrobial

References:

1. Inweregbu K, Jayshree D, Pittard A.
Nosocomial infections.Counting educa-

tion in anaesthesia. Critical care and pain
2018; 5: 34-9.

2. Afroz H, Fakruddin M, Masud MR, Islam
K. Incidence of risk factors for hospital
acquired infection in a tertiary care
hospital in Dhaka. Bangladesh J Med Sci.
2017;16:34-40.

3. Faruquzzaman. Positive association of
nosocomial infection in surgical ward with
etiological clinical factors. Bratisl Lek
Listy 2011; 112 (5).273-7.

4. Sultana S, Mawla N, Kawser S, Akhtar N,
Ali MK. Current microbial isolates from
wound swab and their susceptibility
pattern in a private medical college
hospital in Dhaka city. Delta Med Col
J.2015; 3(1): 76-81.

5. Sikka R, Mann JK, Vashist MG,
Chaudhary U, Deep A. Prevalence and
antibiotic sensitivity pattern of bacteria
isolated from nosocomial infections in a

surgical ward. Indian journal of clinical
practice 2012; 22: 54-9.

6. Dutta S, Hassan MR, Rahamn F, Jilani
MSA, Noor R. Study of antimicrobial
susceptibility of clinically significant
microorganisms isolated from selected
areas of Dhaka, Bangladesh. Bangladesh J
Med Sci. 2013; 12(1): 34-42.

17



10.

I1.

12.

13.

14.

Original Article

Adnan M, Mohammad S, Sultana R , Niaz
UM , Sanjana K , Imtiaj H. A Cross
Sectional Study on Antibiotic Resistance
Pattern of Salmonella Typhi
Isolates From Bangladesh. Asian Pac J
Trop Biomed. 2014; 4(4): 306-11.

Clinical

World Health  Organization, 2017,
Officially Ranked 12 Deadliest Drug —Re-
sistant Bacteria. www.who.int/antimicro-
bial-resistance/en.

Centers for disease control and prevention,
2016, Antibiotic resistance.

Legese MH, Teklu DS, Negeri AA, Bedada
TL, Woldemariam HK, Tullu KD.
Extended-spectrum beta-lactamase
production and multi-drug resistance
among Enterobacteiaceae isolated in
Addis Ababa, Ethiopia. BMC infectious

diseases 2019; 8 (39) 45-51.

Song JH, Kang C. Antimicrobial resistance
in Asia: current epidemiology and clinical
implications. IC journal 2013; 45(1):
2234-9.

Collee J.G. Marr W. Specimen collection,
culture containers and media. In: J.G.
Collee, A.G. Frased, B.P. Marmion, A.
Simmons (Eds.) Mackie and McCartney
Practical Medical Microbiology, 14th eds.
Churchil. Livingstone USA. 1996; 95-111.

CLSI. Performance Standards for Antimi-
crobial Susceptibility Testing. 27th ed.
CLSI supplement M100.Wayne, P.A.:
Clinical and Laboratory Standards
Institute, 2017

. Nahar SG, Hasan MB, Ali MN, Khatun
MR, Khanam K. Antimicrobial suscepti-
bility pattern of bacterial isolates from
wound infection., TAJ 2013; 26: 61-6.

15.

16.

17.

18.

19.

20.

21.

Negi V. Pal S Juyal D, Sharma MK,
Sharma N. Bacteriological profile of
surgical site infections and their
antibiogram: A study from resource
constrained rural setting of Uttarakhand
state, India. J clin.Diagn.Res. 2015;
9(10):17-20.

Begum SA, Afreen S, Rashid A, Farhana
N. Isolation of aerobic bacteria from
surgical site infection and their antibiotic

susceptibility  pattern. BJID. 2015;
2(2):28-32.
Khan RA, Jawaid M, Mohammed Khaleel

M. Bacteriological profile and antibiogram
of isolates from pus samples in a tertiary
care centre. Int.J.Curr.Microbiol. App.Sci.
2018; 7(1): 387-94.

Tasnim A, Shamsuzzaman AK, Ferdose J,
Khan FA, Nahreen R. Current trend of
aerobic  bacteria and antimicrobial
susceptibility pattern in burn wound
infection of a tertiary care hospital,
Rajshahi. Mymensingh Med J. 2022;
31(2): 431-6.

Sharma L, Srivastava H, Pipal DK,
Dhawan R, Purohi PM, Bhargava A. Bac-
teriological profile of burn patients and
Antimicrobial susceptibility pattern of

burn wound isolates. International surgery
journal 2017; 4:1019-23.

Khanam RA, Islam NR, Sharif A, Parveen
R, Sharmin I. Bacteriological profile and
Antimicrobial susceptibility pattern at a
teaching hospital in Dhaka city. BJID
2018; 5: 29-36.

Bhatnagar R, Patel P. A study of aerobic
bacterial isolates and their antibiotic
susceptibility pattern from pus samples in
a tertiary care hospital, Rajasthan. IABCR.
2018; 4(3):19-21.

18



22.

23.

24.

25.

26.

27.

Original Article

Erku DA, Mekuria AB and Belachew SA.
A community based cross sectional survey
to determine inappropriate use of
antibiotic among the communities Gonder
town, northwest Ethiopia. Antimicrobial

resistance and infection control. 2017;
6:112-7.

Abedin MZ, Mia S, Helal HB, Sultana
S,Barman SD, Yeasmin F et al. Multidrug
resistance pattern of wound infection
causing bacterial infections in a rural
Hospital, Sirajgong, Bangladesh. Public H
Open Acc. 2022; 6(1): 000196.

doi:1023880

Roopashree S, Prothab AG, Sandeep T.
Bacteriological profile and antimicrobial
sensitivity pattern of wound infection in a
tertiary care hospital in South India.
Indian journal of microbiology Research
2021;8(1):76-85.

Rai S, Yadav UN, Pant ND, Yakha JK,
Tripathi PP, Poudel A. Bacteriological
profile and antimicrobial sensitivity
pattern of bacteria isolated from pus/
wound swab samples from children attend-
ing a tertiary care hospital of Kathmandu,
Nepal. International journal of microbiolo-
gy. 2017; Mar 6.doi: 10.1155/2017/
2529085

Asres GS, Legese MH, Mulugeta G,
Woldearegay. Prevalence of multidrug
resistant bacterial in postoperative wound
infections at Tikuranbessa specialized
hospital, Addis Ababa, Ethiopia. Imed Pub
journals. 2017; 9(3): 43-9.

Roy S, Ahmed AU, Uddin BMM, Ratan
ZA, Razawat M, Mechta V. Evaluation of
antibiotic  susceptibility  in
infections: A pilot study from Bangladesh.
F100 research. 2017; 6: 2103.

wound

28.

29.

30.

31.

32.

Upreti N, Rayamajhee, Sherchan SP,
Choudhari MK, Banjara MR. Prevalence
of methicillin resistant Staphylococcus
aureus , multidrug resistant and extended
spectrum P-lactamase producing gram
negative bacilli causing wound infections
at a tertiary care hospital of Nepal.
Antimicrobial resistance and infrction
control. 2018; 7:121.

Jobayer M, Rahman M, Akter N, Shareef
N, Rana RA, Shamsuzzaman SM. Organ-
isms isolated from wound swab and pus
with their antimicrobial susceptibility
pattern in a tertiary care hospital of
Bangladesh. Bangladesh Med Res Counc.
Bull. 2021; 47: 181-7.

Kaur K, Oberoi L, Devi P. Bacteriological
profile of surgical site infections.
International  archives of

medicine 2017; 4: 9-17.

integrated

Alam MM, Hossain A. Prevalence of
multidrug resistance bacterial isolates
from infected wound patients in Dhaka,
Bangladesh: A cross-sectional study. Inter-
national journal of surgery 2020; 28:56-62.

Mostofa HA, Shamsuzzaman SM, Hasan
MM. Colistin susceptibility pattern in
Gram negative bacilli isolated from
patients of Dhaka medical college hospital
with distribution of antibiotic resistance
genes among them. Asian Jr. of Microbiol.
Biotech. Env. Sc. 2020; 22(3): 432-7.

19



