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Abstract : The prevalence of multi drug resistant Gram               
Negative bacteria has increased in the past few years and the 
bacterial strains producing Amp-C Beta Lactamase and         
Extended Spectrum Beta Lactamase are of particular concern
(1). With the increase in occurrence and different types of these 
multiple -lactamase enzymes, early detection is crucial. The 
benefits of which include implementation of proper antibiotic 
therapy and to frame infection control policy. Amp C Beta        
lactamase confer resistance to aminopencillins, cephalosporin, 
oxyimino-cephalosporins (cefoxitin cefotetan) and monobactams 
and are not affected by clavulanic acid like Extended Spectrum 
Beta Lactamase producers The objective of the present study is 
to screen and phenotypically detect Amp-C Beta Lactamase and 
Extended Spectrum Beta Lactamase in Gram Negative Bacterial 
urine isolates. Out of the 100 cefoxitin and ceftazidime resistant 
strains taken for study 71 were found to produce Amp-C Beta 
lactamase 81 strains were found to produce ESBL. 17 strains 
were resistant to both cefoxitin-cloxacillin combination disc and 
ceftazidime-clavulanic acid disc. They are subjected to              
meropenem sensitivity and the results were analysed 
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INTRODUCTION: Amp-C Beta Lactamases were classified as 
class C lactamases Ambler classification and in functional        
classification of Bush et al they were assigned to Class C. They 
confer resistance to aminopencillins, cephalosporin,             
oxyimino-cephalosporins (cefoxitin & cefotetan) and           
monobactams. The ESBLs belong to Bush class A lactamases, 
that can hydrolyse the Penicillin’s, Oxyimino-cephalosporins and 
Monobactams and were inhibited by beta-lactamase inhibitors 
like Clavulanic acid, Sulbactam and Tazobactam(1) Amp-C Beta 
Lactamases were inhibited by Cloxacillin and 3 amino phenyl 
boronic acid but they were not affected by clavulanic acid. In 
Gram Negative Bacteria Amp-C Beta Lactamases production 
was either plasmid or chromosomal  mediated. These  enzymes  
were often produced by Escherichia coli, Klebsiella spp,          
Proteus mirabilis and Salmonella spp. They were associated 
with multiple antibiotic resistances and have only few                
therapeutic options. Different phenotypic screening methods 
were  reported  for  detection  of  Amp-C Beta Lactamases. This  

disc diffusion test is based on comparison of the inhibition zone 
diameters around cefoxitin (30 ug) and cefoxitin disc           
supplemented with inhibitor cloxacillin (200ug) (HI media         
Mumbai). This test has sensitivity of 100% and specificity 98%. 
(7)  
 

MATERIALS AND METHODS: A total of 756 urine samples 
were received for culture in our laboratory from February to 
august 2012. From these specimens 613 consecutive and    
non-duplicate isolates of Gram Negative Bacteria were 
screened for Amp C Beta lactamase and ESBL production. The 
isolates are speciated by standard biochemical methods 
(16).100 cefoxitin resistant (zone size <18mm) Gram Negative 
Bacterial isolates (Proteus spp. E.Coli, Klebsiella spp.           
Pseudomonas spp.) were taken for study. They have reduced 
susceptibility to ceftazidime (30ug), cefatoxime(30ug) and  
cefoxitin(30ug). Antibiotic susceptibility testing was performed 
using susceptibility test discs and interpretation was done  
according to CLSI guidelines 2011. ATCC E.coli 25922 used as 
a control strain.  
 

SCREENING METHOD FOR AMP C BETA LACTAMASES : 
The Cefoxitin + Cloxacillin disc (cx+cxx,30ug /200ug) diffusion 
test was performed. It is based on inhibitory effect of Cloxacillin 
on Amp-C Beta Lactamases. A culture suspension of the test 
isolates was adjusted to 0.5 McFarland’s standard and            
inoculated by using a sterile cotton swab on the surface of a 
Mueller Hinton Agar plate, incubated at 37ºC, for 18 to 24 hrs 
(16). The inhibition zones diameters were compared with and 
without cloxacillin, if the difference in inhibition zone was > 
4mm, (7) the strain was considered to be positive for Amp-C 
Beta lactamases.(PIC 2) 
 

DETECTION OF EXTENDED SPECTRUM BETA              
LACTAMASE: 
Isolates resistant to Ceftazidime (zone size <27mm) were  
selected for confirmation of ESBL production. It was done by 
phenotypic confirmatory test. (DOUBLE DISC SYNERGY 
TEST) A culture suspension of the test isolates was adjusted to 
0.5 McFarland’s standard and inoculated by using a sterile 
cotton swab on the         surface of a Mueller Hinton Agar plate. 
Ceftazidime and clavulanic acid (10ug) disc were kept 30           
mm distance from centre to  centre. After incubating  overnight  
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at 37ºC, the presence of        enhanced zone of inhibition towards 
clavulanic acid disc indicates synergy and was interpreted as         
positive for ESBL production (12).(PIC 1) Positive control Klebsiella 
pneumoniae ATCC 700603        (Hi-media Laboratories, Mumbai, 
India.) and negative control E.coli ATCC 25922 were used as        
control strains. 17 strains which were resistant to both combination 
discs were subjected to meropenem sensitivity. 12 strains were 
sensitive to imipenem and 5 strains were resistant.  
 
RESULTS  
One hundred Gram Negative Bacterial isolates which were        
resistant to ceftazidime and cefoxitin were screened for Amp-C 
Beta Lactamases and ESBL production. Many strains of Proteus 
sp. which produces Amp C Beta lactamase also found to produce 
ESBL. Out of 100 Cefoxitin resistant strains 71% were observed to 
produce Amp C Beta lactamase and 29% were resistant to the 
combination disc (cefoxitin+cloxacillin). 81% strains were found to 
produce ESBL and 19% were resistant to ceftazidime +clavulanic 
acid combination disc (TABLE 1). Resistant to both of these       
combination drugs may be due to alteration of outer membrane 
protein. 17 strains were resistant to both cefoxitin-cloxacillin      
combination disc and ceftazidime- clavulanic acid disc. They are 
subjected to meropenem sensitivity and the results were analysed.  
 
TABLE 1: 

Pie Chart of Organism Distribution 
 

Urinary Tract Infection is the most common Hospital            
Acquired Infection accounting for 35% of nosocomial           
infections(25). High degree of resistance is observed in  
organisms causing nosocomial infections. Despite the    
discovery of ESBLs and Amp C Beta lactamase at least a 
decade ago, there remains a low level of awareness of their 
importance. Techniques to identify Amp C beta-lactamase 
producing isolates are available but are still evolving and are 
not yet optimized for the clinical laboratory, which probably 
now underestimates this resistance mechanism We should 
not miss the Amp C Beta lactamase producing strain       
because they were resistant to cephalosporins,, Beta           
Lactamase inhibitors and monobactams. This combination 
drug test is found to be simple and cost effective in the        
presumptive screening of Amp C-Beta lactamase. Hence in 
the routine microbiological diagnostic methodology, Amp C 
Beta lactamase producers should be screened. Early        
detection of these Amp c beta-lactamase producing isolates 
in a routine laboratory could help to avoid treatment failure. 
Although ESBL production is the predominant antibiotic  
resistance mechanism observed in Gram Negative Bacteria 
isolates, the present study clearly indicates that Amp C Beta 
lactamase production is also of equal importance. Our           
findings showed the need to do screen to detect Amp C Beta 
lactamase producers and ESBL producers. The early        
detection of such resistant strains may curtail the spread of 
these strains, as the infections due to such resistant bacteria 
will lead to therapeutic failure.  

Double Disc Synergy Test 
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Combination Disc Method (cx and cx+cxx)  
 
REFERENCES  
1.Phenotypic detection of extended-spectrum and AmpC-
lactamases by a new spot-inoculation method and modified 
three-dimensional extract test: comparison with the                 
conventional three-dimensional extract test M. Shahid*, Abida 
Malik, Mithlesh Agrawal and Sanjay Singhal  
 

2. AmpC Disk Test for Detection of Plasmid-Mediated AmpC -
Lactamases in Enterobacteriaceae Lacking Chromosomal 
AmpC -Lactamases Jennifer A. Black, Ellen Smith Moland and 
Kenneth S. Thomson*  
 

3.Hugbo PG, Olurinola PF (1992). Resistance of Pseudomonas 
aeruginosa to Antimicrobial agents: Implications in Medicine and 
Pharmacy. Nig. J. Pharm. Sci. 4: 1-10.  
 

4.Chastre J trouillet,Problem pathogens(Pseudomonas         
aeruginosa and Acinetobacter)Semin Respiratory infection2000; 
15,289-97.  
 

5.Detection of AmpC Beta-Lactamase in Escherichia coli:   
Comparison of Three Phenotypic Confirmation Assays and  
Genetic Analysis. S. Peter-Getzlaff, S. Polsfuss, M. Poledica,‡ 
M. Hombach, J. Giger, E. C. Böttger, R. Zbinden, and G. V. 
Bloemberg* J. Clin. Microbiol. 2011, 49(8):2924. DOI: 10.1128/
JCM.00091-11. Published on 8 June 2011  
 

6.Livermore DM. Multiple mechanisms of antimicrobial            
resistance in Pseudomonas aeruginosa: our worst nightmwere? 
Clin Infect Dis 2002;34: 634–40.  
 

7.Weldhagen GF, Poirel L, Nordmann P. Ambler class A      
extended-spectrum b-lactamases in Pseudomonas aeruginosa: 
novel developments and clinical impact. Antimicrob Agents 
Chemother 2003;47: 2385–92.  
 

8. AmpC b-Lactamases Clin. Microbiol. Rev. 2009, 22(1):161. 
DOI: George A. Jacoby 10.1128/CMR.00036-08.  
 

9.Washington Winn Jr, Stephen Allen, William Janda, Elmer 
Koneman ,Gary Procop, Paul Schreckenberger, Gail Woods; 
Koneman’s Colour Atlas and Textbook Of Diagnostic             
Microbiology, 6th Edition; Chapter 7,pg 303-391.  
 

10.Bauer .A.W, Kirby WMM, Sherris JC and 
Turck.M,1966;Antibiotic Susceptibility By Standardized Single 
Disc Diffusion Method.Am J Clinical pathology,45;493-96.  
 

11. Pitout JD, Gregson DB, Poirel L,Mc Clure JA, Le P, Church 
DL; Detection of Pseudomonas aeruginosa producing          
Metallo-Beta Lactamases in a large centralized laboratory.;J of 
Clinical microbiology,2005:43;3129-35. . 

12. Monica Cheesbrough District Laboratory Practice in       
Tropical Countries Part-2 District Laboratory Practice in      
Tropical Countries Part 2 Second Edition Cambridge University 
Press 
 

13. Jamshaid ali khan, Zafar iqbal, Saeed ur rahman, Kalsoom 
farzana and Abbas khan Prevalence And Resistance Pattern 
Of Pseudomonas aeruginosa Against Various Antibiotics ;Pak. 
J. Pharm. Sci., Vol.21, No.3, July 2008, pp.311-315. 
 

14.Bonfiglio, G. & Marchetti, F. (2000). In vitro activity of     
Ceftazidime, Cefepime and Imipenem on Pseudomonas 
aeruginosa Clinical isolates either susceptible or resistant to 
Betalactams. Chemotherapy 46, 229–34.  
 

15.John Smith MB, John Payne E, Thomas Berne V 
(2000).The surgeons Guide to antimicrobial Chemotherapy, 
pp.38-74.  
 

16.Vi ren A Javiya,Somsuvra B.Gatak,Kamlesh 
R .Patel,Jagruthi R Patel, Antibiotic Susceptibility Pattern Of 
Pseudomonas aeruginosa In A Tertiary Cwere Hospital In  
Gujarat, India.Indian J of Pharmacology, October 2009,vol 
40,issue 5,230-34.  
 

17.Bailey and Scott’s Diagnostic Microbiology;Twelfth              
edition,Chapter 57,Urinary Tract Infection;842-855.  
 

18.National Nosocomial Infections Surveillance (NNIS) System 
Report, Data summary from January 1992 through June 2004, 
issued October 2004. Am J Infect Control. 2004;32:470–85.  
 

19.Supriya Upadhyay, Malay Ranjan Sen, Amitabha                  
Bhattacharjee: Presence of different beta-lactamase classes 
among Clinical isolates of Pseudomonas aeruginosa          
expressing AmpC beta-lactamase enzyme J Infect Dev Ctries 
2010; 4(4):239-242.  
 

20.Ritu Aggarwal, Uma Chaudary,Kiran Bala; Detection of 
Extended Spectrum Lactamase in Pseudomonas aeruginosa; 
IJPM.51(2),April-June 2008,222-24.  
 

21.National Nosocomial Infections Surveillance (NNIS) System 
Report, Data Summary from . From October 1986 to December 
1990,Am J Infect Control.  
 

22.Clinical and Laboratory Standards Institute,                     
Performance Standards for Antimicrobial Susceptibility Testing: 
seventeenth Informational Supplement ;M100-S17.  
 

23.Washington Winn Jr, Stephen Allen, William Janda, Elmer 
Koneman ,Gary Procop, Paul Schreckenberger, Gail 
Woods ;Koneman’s Colour Atlas and Textbook Of Diagnostic 
Microbiology, 6th Edition; Chapter 17,pg 945-1021.  
 


