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Abstract

Background:Urinary tract infections are one of the most common infectious disease in India. Resistance pattern of common antimicrobials to
uro-pathogens are changed drastically over last few years due to widespread use of antibiotics. Aim and Objectives: The aim of this study is to
determine the bacterial etiology of UTI and the antimicrobial resistance pattern of gram-negative uro-pathogens isolated among the patients
attending in a tertiary care hospital in Kolkata.Material and methods:The study was conducted to determine the distribution and antibiotic
sensitivity pattern of gram-negative uro-pathogen in the Department of Microbiology, NRSMC&H, Kolkata from March 2019 to February
2020.Freshly voided clean catch midstream urine specimens were collected from suspected hospitalized and OPD patients and processed
bacteriologically as per standard procedures. Antimicrobial susceptibility and resistance was detected phenotypically as per CLSI guidelines.
Results:From 5930 urine specimens, 36.42% had positive results for bacterial cultures. Growth of gram negative uro-pathogens was 80.32%.
Female (65.37%) was outnumbered and most of the cases belongs to the age group of 30-50 years (42.60%). E. coli was the most prevalent uro-
pathogen (61.78%). High degree of resistance was noted in Klebsiella spp.Most of the isolates of our study were ESBL producer
(68.54%).Conclusion:This study reinforced that Treatment for UTIs should always be considered based on current local antimicrobial
susceptibility patterns of uro-pathogens to reduce therapeutic failures and prevent antibiotic misuse.
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Introduction

Urinary tract infections (UT1) are one of the most common infections
diagnosed in outpatients as well as in hospitalized patients, and can
lead to significant mortality [1]. UTI accounts for a large proportion
of antibacterial drug consumption and have large socio-economic
impacts [2].UTIs are the most common infections after upper
respiratory tract infections. Although several different microorg-
anisms can cause UTIs, including fungi and viruses, bacteria are the
major causative organisms and are responsible for >95% of UTI
cases.[3,4]Although UTI can be caused by both gram-positive and
gram-negative bacteria, gram negative pathogens are more common.
Due to the rapidly evolving adaptive strategies of bacteria, the
etiology of UTI and antibiotic resistance profile of bacterial uro-
pathogens have changed considerably over the past years, both in
community and health-care associated infections [5]. Apparent shift
in the etiological agents of urinary tract infection and associated
problem of antibiotic resistance amongst bacterial uro-pathogens
from time to time and from one institution to another have initiated
health institutions to carry out continuous evaluation of UTI from the
view point of their spectrum and drug susceptibility testing.
[6]Hence, it becomes important to regularly monitor the resistance or
susceptibility patterns of uro-pathogens, so that the guidelines for
empirical antibiotic therapy can be improved to include antibiotics
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with low resistance, aiding clinicians in proper management of UTIs
with minimal therapeutic failures. [7,8]With this background, the aim
of the study is to determine the antimicrobial resistance pattern of
gram-negative uro-pathogens isolated among the patients attending
in a tertiary care hospital in Kolkata.

Material and Methods

Study design:This cross-sectional observational study was
conducted to determine the bacterial etiology of UTI and the
antibiotic sensitivity pattern of gram-negative uro-pathogen in the
Department of Microbiology, Nil Ratan Sircar Medical College &
Hospital, Kolkata from March 2019 to February 2020. All urine
samples collected from admitted patients in different wards or
outpatient basis, were included in this study.

Specimen collection:All patients from outpatient department (OPD)
were instructed about the method of collection of mid-stream clean
catch urine. Freshly voided 5-10 ml of clean catch midstream urine
specimens was collected using sterile, graduated, wide mouthed
plastic container. Clean catch mid-stream urine samples or those
obtained by aspiration from catheter tube or suprapubic aspirate
collected from suspected hospitalized patients, as per ICMR
guideline [9].The specimen was labeled and transported to the
microbiology laboratory for processing within 2 h.

Determination of Infection:To define ‘positive UTI’, microscopic
enumeration of urine leucocytes (WBCs) and semiquantitative urine
culture were done. For microscopic enumeration, 10-15 ml of
mid-stream urine sample was centrifuged at 1500 to 3000 rpm for 5
min. Supernatant was decanted using pipette, leaving 1 ml urine at
the bottom of the test tube. Sediment in bottom of the test tube was
re-suspended with the retaining 1 ml of urine. Then 15 pl of re-
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suspended sediment was applied on a glass slide using calibrated
pipette. Cover slip was used to avoid any possible contamination.
Then the slide was examined with a light microscope using the high
dry objective (40x). At least greater than 5 leucocytes per high power
field (HPF), were considered as positive UTI. All positive samples
were further subjected to urine culture [10].

Isolation and identification of Uro-pathogens:Semi quantitative
urine culture was done using a calibrated loop. A loopful (0.001 mL)
of well mixed un-centrifuged urine was inoculated onto the surface
of cysteine lactose electrolyte deficient medium. The culture plates
were incubated aerobically at 37°C for 18-24 h and count were
expressed as colony forming units (cfu) per milliliter (ml). For this
study, significant bacteriuria was defined as culture of a single
bacterial species from the urine sample at a concentration of 105
cfu/ml. [11] Only patients with significant bacteriuria (>105 cfu/ml)
were included for microbiological analysis. The culture isolates were
identified by standard microbiological methods. [12]All culture
media were procured from Hi-Media Laboratories, Mumbai, India.
Antimicrobial susceptibility testing:All gram negative isolates
were subjected for antimicrobial susceptibility testing by Modified
Kirby Bauer Disc Diffusion method on Muller Hinton Agar as per
the CLSI Standards.[13] The antibiotics tested were amikacin (30
pg), ampicillin (10 pg), cefepime(30 pg), ceftazidime (30 pg),
cefuroxime (30 pg).cefotaximen(30 pg),Cefoperazone(75 ng),
co-trimoxazole(25 pg), ciprofloxaci(5 pg), gentamicin (10 pg),
imipenem(10 pg), levofloxacin(5 pg), meropenem (10 pg),

nitrofurantoin (300 pg), piperacillin + tazobactam (100 + 10 pg),
polymyxin B (300 pg) and Cefoperazone + Sulbactam. E. coli ATCC
25922 and Pseudomonas aeruginosa ATCC 27853 were used as
quality control strain. [13]

Detection of antimicrobial resistance:All Gram-negative uropa-
thogens resistant to 3rd generation cephalosporins were screened for
extended-spectrum f-lactamases (ESBLs) including Amp C detection
phenotypically by disc diffusion method followed by confirmatory
test as per CLSI guideline [13].Carbapenemase production was
detected from carbapenem resistant gram-negative isolates
phenotypically by Carba NP test as per CLSI guideline [13].
Statistical analysis:Calculations were done using Microsoft Excel.
Data were analyzed using Graph Pad Prism 7.

Results

A total of 5930 urine samples from outdoor and indoor patients were
collected and processed during a period of one year. 2160 (36.42%)
urine samples showed the significant growth which were comprised
of 748 (34.63%) samples from males and 1412 (65.37%) from
females. A total of 2160 uro-pathogens comprised of 1735 (80.32%)
gram negative, 261 (12.08%) gram positive and 164 (7.59%)
Candida were isolated from positive urine samples [Figure 1].
Pediatric patients (0-14 years) and elderly patients (>50 years)
accounted for 11.48% and 25.32% of the total number of UTI,
respectively. Urinary tract infection was the highest (42.6%) in
patients of age group 30-50 followed by age groups of >50 (25.32%)
[Table 1].

Culture Positivity
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12.08 I

= Gram Negative = Gram Positive Candida

Fig 1: Showing distribution of isolated uro-pathogens (n=2160)

Table 1: Showing Sex and age wise distribution of cases (n=2160)

Variables Number Percentages (%)
Gender Male 748 34.63
Female 1412 65.37
Total 2160 100
Age <14 years 248 11.48
14-30 years 445 20.60
30-50 years 920 42.60
>50 years 547 25.32
Total 2160 100

UTI in the out patients was 5.79% which was less as compared to the indoor patients. Most of the indoor cases were from Medicine ward

(51.34%) [Figure 2].
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Fig 2: Showing ward-wise distribution of cases (n=2160)
Table 2: Showing distribution of gram negative uro-pathogens (n=1735)
Gram negative Organism(s) isolated Number %
E.coli 1072 61.78
Klebsiella 384 22.13
Enterobacter 48 2.76
Citrobacter 26 1.49
Pseudomonas 120 6.91
Acinetobacter 51 2.94
Proteus 19 1.09
P.mirabilis 14
P.vulgaris 5
Morganella 9 0.58
Serratia 2 0.11
Alcaligenes 1 0.05
Burkholderia 2 0.11
Strenotrophomonas 1 0.05

Escherichia coli was found the dominant bacteria among all isolated uro-pathogens with the prevalence rate of 61.78%. [Table 2] The second
most prevalent isolate was Klebsiella spp (22.13%) followed by Pseudomonas aeruginosa (6.91%).
Table 3: Showing antimicrobial resistant profile of isolated uro-pathogens

E.coli Klebsiella Enterobact | Citrobacter Pseudomonas Acinetobacter | Proteus

(n=1072) (n=384) er (n=48) (n=26) (n=120) (n=51) (n=19)
Ampicillin 1008(94.02%) | 384(100%) 48(100%) | 24(92.30%) NA NA 18(94.7%)
Amoxyclav 862(80.41%) | 315(80.03%) | 45(93.75%) | 22(84.61%) NA NA 16(84.2%)
3rd gen
cephalosporin 745(69.49%) | 267(69.53%) | 34(70.83%) | 22(84.61%) | 55(45.83%) | 36(70.5%) 15(78.4%)
Cefoperazone-
sulbactam 393 (36.66%) | 223(58.07%) | 30(62.50%) | 8(30.76%) | 49(40.83%) 22(43.1%) 8(42.1%)
Piperacillin-
tazobactam 452(44.03%) 236 (61.46%) | 29(60.41%) | 8 (30.76%) 37 (30.83%) 29(56.8%) 7 (36.84%)
Amikacin 307(28.63%) | 158 (41.14%) | 17(35.41%) | 9 (34.61%) 52 (43.34%) | 26(50.9%) 8(42.10%)
Gentamicin 474(44.21%) | 197 (51.30%) | 22(45.84%) | 10(38.46%) 61(50.83%) | 32(62.7%) 12(63.1%)
Levofloxacin 821(76.58%) 247 (64.32%) | 34(70.83%) | 12(46.15%) 50 (41.67%) 33(64.7%) 9(47.36%)
Ciprofloxacin 875(81.62%) | 271(70.57%) | 44(91.66%) | 16 (61.53%) | 64 (53.34%) | 38(74.5%) 11(57.8%)
Nitrofurantoin 182(16.97%) | 191(49.74%) | 37(77.08%) [ 10(38.46%) NA NA NA
Imipenem 310 (28.91%) 194(50.52%) | 30(62.50%) | 5 (19.23%) 40 (33.34%) 18(35.2%) 6 (31.57%)
Meropenem 325 (30.31%) 203(52.86%) | 31(64.58%) 6(23.07%) 35(29.16%) 16(31.3%) 6 (31.57%)
Co-trimoxazole 683(63.71%) 247(64.32%) | 25(52.08%) | 22(84.61%) NA 35(68.62%) NA
Polymyxin B 38 (3.54%) 24(6.25%) 3(6.25%) 0% 4(3.34%) 1(1.96%) 19(100%)
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Antimicrobial resistance mechanism wise distribution
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Fig 3: Showing anti-microbial resistance mechanisms of isolated uro-pathogens

The comparison of the resistance pattern of organisms to various
antimicrobial agents from all the specimens was shown in Table 3.
High degree of resistance was noted in Klebsiella spp. Pseudomonas
spp. and Acinetobacter spp. that were resistance more than 30% to
most of the commonly used antibiotics.Most of the isolates of our
study were ESBL producer (68.54%), 4.48% were AmpC producer
and Carbapenemase was produced in 31.81% cases. Among 648
carbapenem resistant isolates, 552 (85.18%) were Carbapenemase
producer.

Discussion

Urinary tract infection is caused by both Gram-negative and Gram-
positive bacteria. However, the most commonly encountered bacteria
are Gram negative in which E. coli consisting of the largest
proportion of bacterial uro-pathogen worldwide [14]. This is evident
in our study in which, out of 2160 bacterial isolates recovered, 1735
(80.32%) were Gram- negative bacteria. Positive culture rate or
isolation rate in this study was 36.42%, which was close to that
obtained by similar studies conducted across India[15-18]and outside
India [19-21]. The members of the Enterobacteriaceae particularly
E. coli and Klebsiella spp. are frequently reported as the most cause
of UTI worldwide[22,23]. Similar findings were noted in our study
showing E. coli was the most prevalent uro-pathogen (61.78%)
followed by Klebsiella spp (22.13%). UTI was found to be highest
(42.60%) in the ages between 30-50 years, and females were mostly
affected (65.37%). This finding was consistent with George CE et al
[15], Somashekara et al [17] and Singhal et al [18]. The reasons of
increasing incidence of UTI in female in reproductive age group are
associated with shorter urethra, high sexual activity, and a history of
recurrent UTIs [24].In our study, 94% of E. coli isolates were found
to be resistant to Ampicillin. High level of resistance to ampicillin
was also reported in Gupta et al[25] (76%), Manjunath et al [26]
(80.6%) and Murugan et al [27] (96.2%). The antimicrobial
sensitivity pattern of the present study is similar to findings of
Banerjee et al., [28] and Sharma et al. [29] The alarming finding was
Ampicillin, Amoxicillin and clavulanic acid and most of the
Cephalosporin were resistant to most of the strains. The possible
explanation may be because these antibiotics have been in use for a
long period and more often due to the misuse of antimicrobial drugs,
which has today led to a general rise in the emergence of resistant
bacteria. [30,31] Susceptibility of Nitrofurantoin was found
maximum in E. coli (83.03%). Similar finding was also noted in
George CE et al [15], Singhal et al [18] and Kulkarni et al [32].
Resistance to co-trimoxazole is around 67% in our study, which was
almost similar with the study of Manjunath et al [26] (70.4%) and
Murugan et al [27] (47.9%).The decreased resistance pattern to
co-trimoxazole in Karnataka may be due to the decreased use of
co-trimoxazole as empirical therapy for UTIs [33]. Higher resistance
was noted to major oral as well as injectable antibiotic, instituted

against uro-pathogens in our study. Similar observation was also
noted in several studies across India [34].Most of the isolates of our
study were ESBL producer (68.54%). Carbapenemase production
was detected in 31.81% of gram-negative uro-pathogen and 85.18%
of carbapenem resistant GNB. Several studies have shown almost
similar findings [35-38].The emergence and spread of ESBL and
Carbapenemase producing GNB are of significant clinical and public
health concern. Because Carbapenemase genes are carried on
plasmid, these genes can be spread horizontally by conjugation to
naive bacteria, thus contributing to the reservoir of resistance in both
environmental and clinical isolates of GNB[39].
Conclusion
The overall prevalence of urinary tract Infection is high and it is
more common in female of reproductive age group. E. coli is the
most prevalent uro-pathogen. Due to the fact that the pattern of
sensitivity of bacteria to antibiotics varies over time and in different
geographical regions, antibiotic treatment of infections should be
based on local experience of sensitivity and resistance patterns. This
study provides important data to monitor and compare with other
studies, understanding the trend of antimicrobial susceptibility of
uropathogens, helps us todecide empirical antibiotic policy according
to local antimicrobial susceptibility pattern and thereby improving
patient outcomes and minimizing antibiotic misuse.Early detection of
resistance mechanism is essential for effective infection control
practices to limit the spread of infection.

References

1. Schaeffer AJ. Infections of the urinary tract. Campbell's
urology .2002;1: 515-602.

2. Dias Neto JA. Dias Magalhdes da Silva L, Carlos Pereira
Martins A, Brianezi Tiraboschi R, Alonso Domingos AL, et al.
Prevalence and bacterial susceptibility of hospital acquired
urinary tract infection. Acta Cir Bras.2003; 18: 36-38.

3. Delanghe JR, Kouri TT, Huber AR, Hannemann-Pohl K, Guder
WG, Lun A, et al. The role of automated urine particle flow
cytometry in clinical practice. Clin Chim Acta.2000; 301:1-18.

4. Hryniewicz K, Szczypa K, Sulikowska A, Jankowski K,
Betlejewska K, Hryniewicz W. Antibiotic susceptibility of
bacterial strains isolated from urinary tract infections in Poland.
J AntimicrobChemother.2001;47:773-80.

5. Manges AR, Natarajan P, Solberg OD, Dietrich PS, Riley LW.
The changing prevalence of drug-resistant Escherichia coli
clonal groups in a community: evidence for community
outbreaks of urinary tract infections. Epidemiol Infect. 2006;
134:425-31.

6. AdaneBitew, Tamirat Molalign,Meseret Chanie. Species
distribution and antibiotic susceptibility profile of bacterial
uropathogens among patients complaining urinary tract
infections. BMC Infectious Diseases.2017; 17:654

Majumdar et al
www.ijhcr.com

International Journal of Health and Clinical Research, 2021; 4(5):30-34

33


http://www.ijhcr.com/
https://www.jfmpc.com/article.asp?issn=2249-4863;year=2015;volume=4;issue=3;spage=416;epage=421;aulast=George#ref18
https://www.jfmpc.com/article.asp?issn=2249-4863;year=2015;volume=4;issue=3;spage=416;epage=421;aulast=George#ref19

International Journal of Health and Clinical Research, 2021;4(5):30-34

e-1SSN: 2590-3241, p-1SSN: 2590-325X

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Sharma N, Gupta AWalia G, Bakhshi R. Pattern of
antimicrobial resistance of Escherichia coli isolates from
urinary tract infection patients: A three year retrospectivestudy.
J Appl Pharm Sci 2016;6:62-5.

Naber KG, Schito G, Botto H, Palou J, Mazzei T. Surveillance
study in Europe and Brazil on clinical aspects and antimicrobial
resistance epidemiology in females with cystitis (ARESC):
Implications for empiric therapy. Eur Urol.2008;54:1164-75
Standard operating procedure- Bacteriology, Antimicrobial
Resistance Surveillance and Research Network; 2nd Edition,
2019, ICMR, New Delhi, India p: 38-40

Saha, S., Rahman, M., Hassan, F., LalSarkar, S., Islam, M.,
Saha, P., Alam, M., Sultana, N., Rahman, K., Sultana Sumi, S.,
&Hasan, S. Antimicrobial Resistance in Uro-pathogen Isolates
from Patients with Urinary Tract Infections. Biomedical
Research and Therapy,2015;2(5):263-269.

Kass EH. Bacteriuria and the diagnosis of infections of the
urinary tract; with observations on the use of methionine as a
urinary antiseptic. AMA Arch Intern Med 1957; 100:709-14.
Collee JG, Miles RS, Watt B. Tests for identification of
bacteria. In: Collee JG, Fraser AG, Marmion BP, Simmons A.,
editors. Mackie and Mc Cartney Practical Medical
Microbiology. 14th ed. Singapore: Churchill Livingstone; 2006.
p. 131-49.

Clinical and Laboratory Standards Institute. Performance
Standards for Antimicrobial Susceptibility Testing, 30th
Edition. CLSI Document M 100. Wayne, Pennsylvania, USA:
CLSI; 2020.

Foxman B. Epidemiology of urinary tract infections: incidence,
morbidity, and economic costs. Am J Med. 2002;113(suppl
1A):5-13.

George CE, Norman G, Ramana GV, Mukherjee D, Rao T.
Treatment of uncomplicated symptomatic urinary tract
infections: Resistance patterns and misuse of antibiotics. J
Family Med Prim Care 2015;4:416-21.

Prakash D, Saxena RS. Distribution and antimicrobial
susceptibility pattern of bacterial pathogens causing urinary
tract infection in urban community of Meerut city, India. ISRN
Microbiol 2013:749629.

Somashekara SC, Deepalaxmi S, Jagannath N, Ramesh B,
Laveesh MR, Govindadas D, et al. Retrospective analysis of
antibiotic resistance pattern to urinary pathogens in a tertiary
care hospital in South India. J Basic Clin Pharm 2014;5:105-8.
Singhal A, Sharma R, Jain M, Vyas L. Hospital and community
isolates of uropathogens and their antibiotic sensitivity pattern
from a tertiary care hospital in North West India. Ann Med
Health Sci Res 2014;4:51-6.

Nedolisa, Bacteriology of Urinary Tract Infection amongst
Patients  Attending Jos University Teaching Hospital
(JUTH)1998 [M.S. thesis], University of Jos, Jos, Nigeria.

C. C. Ekweozor and T.N.Onyemenen, “Urinary Tract Infection
in Ibadan, Nigeria: causative organism and anti-microbial
sensitivity pattern,” African Journal of Medical Sciences,
1996;25:165-169.

K.O.Akinyemi, S. A. Alabi, M. A. Taiwo, and
E.A.Omonigbehin “Antimicrobial susceptibility pattern and
plasmid profiles of pathogenic bacteria isolated from subjects
with urinary tract infections in Lagos, Nigeria,” Nigerian
Quarterly Journal ofHospital Medicine,1997; 1: 7-11

Abelson K, Storby AO, Kahlmeter G .Antimicrobial resistance
in Escherichia coli in urine samples from children and adults: a
12 year analysis. ActaPediatr,2004; 93: 487-92.

Cliford L, Feng YC, Hsiu-Jung L, Hsiao-Chuan Y, Cheng-Hua
H. Emergence of reduced susceptibility and resistance to
fluoroguinolones in  Escherichia coli in Taiwan and

Conflict of Interest: Nil Source of Support:Nil

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

contributions of distinct selective pressures. Antimicrob Agents
Chemother2001;, 22: 3084-91.

T.M.Hooton, D. Scholes, J. P.Hughes et al., “A prospective
study of risk factors for symptomatic urinary tract infection in
young women,The New England Journal of Medicine,
1996;335(7):468-474

Gupta N, Kundra S, Sharma A, Gautam V, Arora DR.
Antimicrobial susceptibility of uropathogens in India. J Infect
Dis Antimicrob Agents 2007;24:13-8.

Manjunath GN, Prakash R, Annam V, Shetty K. Changing
trends in the spectrum of antimicrobial drug resistance pattern
of uropathogens isolated from hospitals and community
patients with urinary tract infections in Tumkur and Bangalore.
Int J Biol Med Res 2011; 2:504-7.

Murugan K, Savitha T, Vasanth S. Retrospective study of
antibiotic resistance among uropathogens from rural teaching
hospital, Tamilnadu, India. Asian Pac J Trop Dis 2012; 2:375-
80.

Banerjee S, Padmashri VVP. The study of urinary tract infections
and Antibiogram of Uropathogens in and around Ahmadnagar,
Maharashtra. Int J Infect Dis 2011, 9:1.

Sharma I, Paul D. Prevalence of community acquired urinary
tract infections in silchar medical college, Assam, India and its
antimicrobial susceptibility profile. Indian J Med Sci 2012;
66:273-9

Umoh VT, Adesiyun AA, Gomwalk NE. Antibiogram of
Staphylococcal strains isolated from milk and milk products.
ZentralblVeterinarmed B 1990; 37:701-6

Abbar F, Kaddar HK. Bacteriological studies on Iragi milk
products. J ApplBacteriol1991; 71:497-500

Kulkarni SR, Peerapur BV, Sailesh KS. Isolation and antibiotic
susceptibility pattern of Escherichia coli from urinary tract
infections in a tertiary care hospital of North Eastern
Karnataka. J Nat Sci Biol Med 2017; 8:176-80.

Somashekara SC, Deepalaxmi S, Jagannath N, Ramesh B,
Laveesh MR, Govindadas D. Retrospective analysis of
antibiotic resistance pattern to urinary pathogens in a
Tertiary Care Hospital in South India. J Basic Clin
Pharma 2014; 5:105-8.

World Health Organisation. National Action Plan on
Antimicrobial Resistance (NAP-AMR) 2017-2021. New Delhi,
India: World Health Organisation Country Office for India;
2017. Available from: http://www.searo .who.int/ india/topics
/antimicr obial_resistance/nap_amr.pdf. [Last accessed on 2018
Aug 01].

Akata F, Tatman-Otkun M, Ozkan E, Tansel O, Otkun M,
Tugrul M. Prevalence of extended-spectrum beta-lactamases
produced by nosocomial isolates of Enterobacteriaceae in
Trakya university hospital, turkey. New Microbiol 2003;
26:257-62.

Gupta V, Yadav A, Joshi RM. Antibiotic resistance pattern in
uropathogen. Indian J Med Microbiol 2002; 20:96-8.

Gales AC, Sader HS, Jones RN; SENTRY Participants Group
(Latin America). Urinary tract infection trends in Latin
American hospitals: Report from the SENTRY antimicrobial
surveillance program (1997-2000). Diagn Microbiol Infect Dis
2002; 44:289-99.

Mathur P, Kapil A, Das B, Dhawan B. Prevalence of extended
spectrum beta lactamase producing gram negative bacteria in a
tertiary care hospital. Indian J Med Res 2002; 115:153-7.
Eftekhar F, Naseh Z. Extended-spectrum p-lactamase and
carbapenemase production among burn and non-burn clinical
isolates of Klebsiella pneumoniae. Iran J Microbiol. 2015;7(3) :
144-149.

Majumdar et al

www.ijhcr.com

International Journal of Health and Clinical Research, 2021; 4(5):30-34

34


http://www.ijhcr.com/

