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Resistance Pattern in Dhaka Medical College
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Abstract
Background: Antimicrobial resistance (AMR) is a worldwide nuisance 
to health community. Uropathogenic E.coli is increasingly associated 
with multidrug resistance (MDR), including the resistance to the last 
resort carbapenems. Objective: This study aims to determine the             
antimicrobial resistant pattern and detection of carbapenemase producing 
imipenem resistant E.coli in Rajshahi Medical College and Hospital. 
Methods: A cross-sectional descritive study was performed over a period 
of one year in Dhaka Medical College that involve 280 patients. The gram      
positive and gram negative bacteria were isolated, their antimicrobial 
resistant patterns were determined and detection of antimicrobial             
resistant pattern from urine samples. Results: A total of 280 urine         
samples, 83 were culture positive cases. The microorganisms isolated 
were 77 (92.77%) gram negative and 6 (7.23%) gram positive. Antimi-
crobial susceptibility pattern was determined by double disk method for 
all the isolated E.coli strains. The highest resistance was found against 
cotrimoxazole (90%) and lowest resistant was found against tigecyline 
(6.67%). In this study, 71.67% (MDR), 23.33% Extensively drug resis-
tant (XDR) and 5% Pan drug resistance (PDR) Esch.coli were isolated. 
Phenotypic detection of imipenem resistant Esch.coli, 55.56% carbapen-
emase producers were detected by DDS test, 66.67% were detected by 
CD assay and 22.22% were detected by Modified Hodge test (MHT). 
Conclusion: Antimicrobial resistance has become a global warning now 
a days. So, appropriate antibiotics should be used according to the sensi-
tivity pattern for bacteria to prevent emergence of resistance. 
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Introduction
UTIs are the common bacterial 
infections worldwide and affects 
around 150 million peoples annu-
ally and contribute a significant 
financial burden on community 
and health system.1,2  Urinary tract 
infections (UTIs) exclusively

contribute   to emergence of 
antimicrobial resistance.3 This is 
because of UTI treatment usually 
starts without culture and antimi-
crobial susceptibility testing in 
developing countries. Secondly, 
poverty and illiteracy are two 
factors for increasing trends

Key words: uropathogenic E.coli, antimicrobial susceptibility pattern, 
antimicrobial resistance pattern



Original Article

30

of inadequate dosing of antibiotics and incom-
plete course of treatment that lead to an 
increase in rate of antibiotic resistance.4 

Colistin is a drug of last resort for carbapenem 
resistant enterobacteriaceae. Colistin                
resistance implies a pan drug resistant state, 
with virtually no therapeutic options.5              
Recently the use of fosfomycin has attracted 
renewed interest for the treatment of serious 
systemic infection caused multi drug                  
resistance enterobacteriaceae.6 WHO has clas-
sified fosfomycin in the category of a critically 
important antimicrobial for investigation in 
light of its efficacy. MDR gram negative 
organism has been identified as an antimicro-
bial which holds great promise worldwide for 
managing MDR gram negative infection, due 
to affordable cost and efficacy as carbapenem 
sparing regimen.

Methods
A cross-sectional descritive study was 
conducted in the Microbiology department of 
Dhaka Medical College. The samples from the 
patients were collected in aseptic precautions. 
The specimen (urine) was inoculated in blood 
agar, nutrient agar and MacConkey agar media 
and incubated aerobically at 370C for 24 
hours. If culture plates showed the growth of 
bacteria, then subculture was done on blood 
agar and MacConkey agar for pure colony.

Results

Table I: Results of urine culture in relation 
with pus cells in microscopic examination 
(N=280).

A total of 280 urine samples having pus cells ≥

5/HPF, 83(29.64%) yielded significant growth 

of different organisms. Out of 135 samples 

with pus cells 5-10/HPF, 18(13.33%) were 

culture positive, 85 samples with pus cells 

11-20/HPF, 21(24.71%) were culture positive. 

Out of 60 samples with pus cells >20/HPF, 44 

(73.33%) were culture positive. Significant 

differences were observed in culture positivity 

between urine having pus cells 5-10/HPF and 

11-20/HPF (P=0.02) and between 11-20/HPF 

and >20/HPF(P<0.0001) (Table I).

Table II: Distribution of bacteria isolated 
from urine by culture (N=83).

Table II showed the pattern of organisms 

isolated from urine. Among 83 culture positive 

urine, 60(72.29%) were Esch.coli, followed by 

6(7.23%) Klebsiella spp, 5(6.02%) Pseudomo-

nas spp., 3(3.61%) were Proteus spp.

Pus cells/HPF Numbers of samples                                Culture

Positives

n(%)

Negatives

n(%)

5-10 135 18(13.33) 117(86.67)

11-20 85 21(24.71) 64(75.29)

>20 60 44(73.33) 16(26.67)

Total 280 83(29.64) 197(70.36)

Bacteria Number (%)

Escherichia coli 60(72.29)

Klebsiella spp. 6(7.23)

Pseudomonas spp. 5(6.02)

Proteus spp 3(3.61)

Enterobacterspp 2(2.41)

Acinetobacterspp 1(1.20)

CONS 3(3.61)

Staphylococcus aureus 2(2.41)

Enterococcus spp 1(1.20)

Total 83(100.00)



Original Article

31

Table III: Antibiotic resistance patterns of 
isolated uropathogenic Esch.coli (N=60).

Among the isolated uropathogenic Esch.coli,

90% were resistant to cotrimoxazole followed 

by 85% ciprofloxacin, 83.33% ceftriaxone, 

80% aztreonam and ceftazidime, 70% cefoxi-

tin, cefotaxime, amoxyclav and gentamicin, 

65% piperacillin/tazobactum, 40% amikacin 

and nitrofurantoin, 23.33% fosfomycin, 15% 

imipenem, 13.33% colistin and 6.67% was 

resistant to tigecycline (Table III).

Table IV: Types of antibiotic resistance 
pattern of isolated uropathogenic Esch.coli
(N=60).

Table IV showed resistance pattern of the 

isolated Esch.coli. Out of 60 uropathogenic 

Esch.coli 43 (71.67%) were multidrug resis-

tance (MDR) followed by 14 (23.33%) and 3 

(5.00%) were XDR and PDR respectively.

Table V: Detection of carbapenemase 
producers among imipenem resistant 
uropathogenic Esch.coli by phenotypic 
method (N=9).

Note: ‘*’ denotes positive for both DDS test 
and CD assay;
‘**’ denotes positive for DDS test, CD assay 
and MHT;
DDS= Double disc synergy test, CD assay= 
Combined disc assay, MHT= Modified    
Hodge test.

Here, demonstrates carbapenemase producers 
among imipenem resistant uropathogenic 
Esch.coli by phenotypic method. Among nine 
imipenem resistant Esch.coli, 5(55.56%) 
carbapenemase producers were detected by 
DDS test, 6(66.67%) were detected by CD 
assay and 2(22.22%) were detected by MHT.

Discussion
A total of 280 specimens (urine) were collected 
from clinically suspected infected patients 
from Dhaka Medical College for isolation, 
identification and antimicrobial susceptibility 
pattern.
Table I showed, 280 samples had significant 
pus cells (≥5/HPF). Out of 280 samples, 
83(29.64%) were culture positive and 
197(70.36%) were culture negative. This study 
was nearly similar with Ranjan, et al. (2017)7

in India; Nguefack, et al. (2019)8 in Cameroon; 
Rajaratnam, et al. (2014)9 in India found 
28.3%, 32.0% and 35.3% were cultures 
positives and 

Antimicrobial drugs Resistant 

n (%)

Amikacin 24(40.00)

Amoxyclav 42(70.00)

Aztreonam 48(80.00)

Cefotaxime 42(70.00)

Cefoxitin 42(70.00)

Ceftazidime 48(80.00)

Cotrimoxazole 54(90.00)

Ceftriaxone 50(83.33)

Ciprofloxacin 51(85.00)

Gentamicin 42(70.00)

Piperacillin/Tazobactum 39(65.00)

Nitrofurantoin 24(40.00)

Colistin 08(13.33)

Imipenem 09(15.00)

Fosfomycin 14(23.33)

Tigecycline 04(06.67)

Type of resistant Number 

n (%)

MDR 43(71.67)

XDR 14(23.33)

PDR 03(05.00)

Method Positive

n (%)

Negative

n (%)

DDS test 5 [1+3*+1**] (55.56) 4(44.44)

CD assay 6 [2+3*+1**] (66.67) 3(33.33)

MHT 2 [1+1**] (22.22) 7(77.78)
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71.7%, 68.0% and 64.7% were found culture 

negative respectively.

In the present study, Table II showed, majority 

92.77% of UTI were due to gram negative 

bacilli (GNB) and remaining 7.23% due to 

gram positive cocci (GPC). Another study by 

Mohapatra, et al. (2020)10 reported GNB and 

GPC among uropathogens were 94.4% and 

5.6%, respectively; which is almost similar to 

with the present study findings. In this study, 

the most common uropathogens isolated were 

Esch.coli (72.29%) followed by Klebsiella 

spp. (7.23%). A recent study of Department of 

Microbiology, All India Institute of Medical 

Sciences, New Delhi, India by Mohapatra, et 

al. (2020)10 reported that prevalence of 

Esch.coli and Klebsiella pneumoniae among 

total isolated uropathogens were 65.57% and 

16.19% respectively, which are in accordance 

with present findings. The other gram-negative 

bacteria were Pseudomonas spp. 6.02%, Prote-

us spp. 3.61%, Enterobacter spp. 2.41%, 

Acinetobacter spp. 1.20%. Qadder, et al.

(2016)11 in Pakistan Observed Similar Find-

ings in their Study.

Table III showed, higher rate of resistance 

exhibited by Esch.coli towards Cotrimoxazole 

and ciprofloxacin was 90% and 85%, respec-

tively. These findings were in agreement with 

the study by Hossain, et al. (2021)12 who 

reported 86.6% resistance of Esch.coli to 

Cotrimoxazole and 79.92% to ciprofloxacin. 

In the present study, resistance pattern of 

Esch.coli to colistin and fosfomycin were 

13.33% and 23.33%, respectively.

Dash, et al. (2020)13 from India reported 9.8% 

resistant to colistin and 15.9% resistant to 

Fosfomycin for Esch.coli. Rahman, et al.

(2019)14 from Bangladesh reported that resis-

tance of Esch.coli to colistin and fosfomycin 

were 12.19% and 17.47% respectively. These 

findings were in agreement with the present 

findings.

Table IV showed, among the 60 isolated 

Esch.coli, 43(71.67%) were multidrug resis-

tant (MDR), 14(23.33%) were extensively 

drug resistant (XDR) and 03 (5.00%) were 

pandrug resistant (PDR). A study conducted by 

Kabir, (2019)15 in DMCH, reported that 68.1% 

isolates were MDR, 25.32% were XDR and 

6.58% were PDR which are almost similar to 

the findings in present study. In Tehran, a study 

conducted by Saderi and Owlia, (2015)16 who 

reported that 74.5% of isolates were MDR, 

21.73% were XDR and 3.77% PDR which are 

also similar to the findings of this study.

In the present study, Table V showed, among 

the nine imipenem resistant Esch.coli, 

5(55.56%) were positive by DDS, 6(66.67%) 

were positive by CD assay and 2(22.22%) 

were positive by MHT. In the present study, the 

sensitivity of CD assay was more in compari-

son to DDS test while MHT gave the least 

satisfactory result. In a previous study in DMC 

by Begum and Shamsuzzaman (2016)17 report-

ed that, 65%, 75% and 35% carbapenemase 

producers were detected by DDS, CD assay 

and MHT, respectively.

Conclusion

Antimicrobial resistance has become a global 

warning for all of us. That’s why, appropriate 

antibiotics should be used according to the 

sensitivity pattern for bacteria to prevent emer-

gence of resistance.



Original Article

33

References

01.  Cheema S, Cheema SUR, Rahman Z. 
Prevalence of antibiotic resistance among 
patients with Esch.coli UTI in a private 
Hospital at Lahore-Pakistan. PJMHS 
2016; 10(2): 364-8.

02.  Puca E.  Urinary tract infections in adults. 
Clin Microbiol 2014; 3: 2-5.

03.  Bjorkman I, Berg J, Viberg N, Lundborg 
CS. Awareness of antibiotic resistance and 
antibiotic prescribing in UTI treatment:  A 
qualitative study among primary   care 
physicians in Sweden.   Scand J Prim 
Health Care 2013; 31: 50-5.

04.  Ahmed W, Jamshed F, Ahmed W. Frequen-
cy of E. coli in patients with community    
acquired urinary tract infections and their 
resistance pattern against some commonly 
used antibacterials. J Ayub Med Coll 
Abbottabad.2015; 27:333-7.

05.  Livermore DM, Warner M, Mushtaq S, 
Doumith M, Zhang J, Woodford N. What 
remains against carbapenem-resistant 
Enterobacteriaceae? Evaluation of chlor-
amphenicol, ciprofloxacin, colistin, fosfo-
mycin, minocycline, nitrofurantoin, temo-
cillin and tigecycline. Int J Antimicrob 
Agents 2011 ;37(5):415-9. 

06.  Saiprasad PV, Krishnaprasad K. Exploring 
the hidden potential of Fosfomycin for the 
fight against severe gram-negative infec-
tions. Indian J Med Microbiology 2016; 
34(4): 416-20.

07. Ranjan A, Sridhar STK, Matta N, Chokka-
kula S. Prevalence of UTI among Pregnant 
Women and Its Complications in New-
borns. Indian Journal of Pharmacy Prac-
tice. 2017; 10(1): 1-12.

08. Nguefack TC, Ebongue OC, Chokotheu 
NC, Ewougo EC, Njamen NT, Mboudou 
E. Clinical presentation, risk factors and 
pathogens involved in bacteriuria of preg-
nant women attending antenatal clinic of 3 
hospitals in a developing country: a cross 
sectional analytic study. BMC Pregnancy 
Childbirth. 2019; 19(1): 143(2019). 
h t t p s : / / -
doi.org/10.1186/s12884-019-2290-y.

09. Rajaratnam A, Baby NM, Kuruvilla TS, 
Machado S. Diagnosis of asymptomatic 
bacteriuria and associated risk factors 
among pregnant women in mangalore, 
karnataka, India. J ClinDiagn Res. 2014; 
8(9): 23-5. 

10. Mohapatra S, Panigrahy R, Sneha K.C, 
Chaudhuri S, Malhotra S, Kant S. Preva-
lence and resistance pattern of uropatho-
gens from community settings of different 
regions: an experience from India. Access 
Microbiol. 2020; 4(2): 000321.

11. Qadeer A, Akter A, Ain QU, et al. Antio-
gram of medical intensive care unit at 
tertiary care hospital setting of Pakistan. 
Cureus 2016; 8(9):e809.

12. Hossain I, Bhowmik S, Uddin MS, 
Devnath P, Akhter A. Prevalance of 
urinary tract infections, associated risk 
factors, and antibiotic resistance pattern of 
uropathogens in young women at Noakha-
li. Bangladesh. Asian Journal of Medical 
and Biological Research. 2021; 7(2): 
202-13.

13.  Dash M, Padhi S, Mohanty I, Panda P, 
Parida B. Antimicrobiol resistance in 
pathogens causing UTIs in a rural commu-
nity of Odisha, India. J Com Med. 2020; 
20(1): 20-6.



Original Article

34

14.  Rahman F, Chowdhury S, Rahman MM, 
Ahmed D, Hossain A. Antimicrobial resis-
tance pattern of gram-negative bacteria 
causing UTI. Stamford J Pharma Sci. 
2019; 2(1): 44-50.

15.  Kabir RB. Biofilm producing and antibiot-
ic resistant genes among Pseudomonas 
isolated from admitted patients of DMCH, 
Dhaka. Antimicrob Agents Chemother. 
2019; 8(4): 65-78.

16.  Saderi H, Owlia P. Detection of MDR, 
XDR and PDR Esch.coli Isolated from 
Patients in Tehran, Iran. Iran J Pathol. 
2015; 10(4): 265-71.

17.  Begum N, Shamsuzzaman SM. Emergence 
of carbapenemase producing urinary 
isolates at a tertiary care hospital in Dhaka, 
Bangladesh. CiJi Yi Xua Za Zhi. 2016; 
28(3): 94-8.


