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Introduction: Antimicrobial resistance is an increasing problem worldwide as well as in our 
country. Surprisingly there is little formal data on the subject from India. Emergence of 
multidrug resistance has limited the therapeutic options; monitoring resistance is of 
paramount importance. Aims: To find Multidrug resistance in commonly isolated organisms. 
Changes in antibiotic Resistance patterns in predominant organism isolated in our institute 
Materials & Methods: 4156 clinical specimens were processed by using the standard 
microbiological and biochemical techniques. 886 S.aureus, 498 E.coli, 153 P.aeruginosa 
isolated were further tested for Antibiotic susceptibility testing by Kirby-Bauer disc diffusion 
method on Mueller Hinton agar as per CLSI guidelines. Antibiotic disc were obtained from Hi-
media Laboratories Pvt. Ltd. Result: During the period of 2007 to 2011 prevalence of MRSA 
increased from 41.89% to 67.68% & of E.coli from 20.76% to 27.44% & that of P.aeruginosa 
decreased from 9.58% to 8.75%.  MDR in MRSA decreased from 77.41% to 62.81% & MDR in 
MSSA increased from 18.60% to 34.73%. In E.coli, MDR decreased from 100% to 88.82% & in 
P.aeruginosa from 100% to 36.50%. S.aureus from Pus & Blood showed high susceptible to 
Ampicillin/Sulbactam whereas from Urine showed high resistance to the entire tested 
antibiotic. E.coli showed high susceptibility to Ampicillin, Amikacin & gatifloxacin during our 
period of study. In our study Pseudomonas was initially sensitive only to Amikacin & in 2011 it 
is susceptible to most antibiotic. Conclusion: Regular monitoring of antibiotic resistance 
profiles of the microorganism & formulation of a definite antibiotic policy. 
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1. Introduction
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Development of antimicrobial resistance has emerged as a 

global problem. Expert scientific groups such as the Institute of 

Medicine, the American Society for Microbiology and the World 

Health Organisation have expressed apprehension about the 

national and global increase in antibiotic resistance and the 

complex issues surrounding this increase in both the community 
 (1, 2)and institutional setting . Extensive antibiotic use increases the 

spread of antibiotic-resistant bacteria by creating selective 

pressure favouring resistant bacteria. The public health impact of 

resistance on the population includes increased morbidity and 

mortality from treatment failures and increased health care costs as 
(1)newer more expensive antibiotics are needed to treat infections.

The relentless build-up of resistances may make the valuable 

antibiotic assets useless and a post antibiotic scenario may 

emerge. There are enough resources at least in the developed 

world to treat their infections but the developing world is facing 
(3) access issues and contributing to the resistance pool. As 

antimicrobial resistance is a global problem and emergence of 

multidrug resistance has limited the therapeutic options, 

monitoring resistance is of paramount importance.

Antimicrobial resistance monitoring will help to review the 

current status of antimicrobial resistance locally, nationally and 

globally and helpful in minimizing the consequence of drug 

resistance, limit the emergence and spread of drug resistant 

pathogens. In absence of a Central Monitoring Agency the national 

scene in India with regard to antimicrobial resistance is not 
(3)known. 
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The first bug to battle penicillin was Staphylococcus aureus. Greater resistance of the strain is due to SCCmec gene. S. aureus is perhaps 

the pathogen of greatest concern because of its intrinsic virulence, its ability to cause a diverse array of life-threatening infections, and its 

capacity to adapt to different environmental conditions. (4) 

Similarly antibiotic resistance has been observed in many organisms. Antimicrobial resistance in E. coli has been reported worldwide 

and increasing rates of resistance among E. coli is a growing concern in both developed and developing countries. (5, 6) A rise in bacterial 

resistance to antibiotics complicates treatment of infections. 

Multidrug resistance is now the norm among these pathogens.

The present study was undertaken with the aim to find 

·Multidrug resistance in commonly isolated organisms

·Change in antibiotic Resistance pattern of  predominant microorganism isolated in the institute 

The study was carried out in the department of Microbiology, MIMER Medical College, Talegaon, Pune during the period of 2007 to 2011. 

4156 clinical specimens like urine, pus, blood, sputum & throat swab, and miscellaneous (cervical, vaginal swabs, ear swabs, corneal 
(7)scrapings/swab, rectal swab etc. were processed by using the standard microbiological and biochemical techniques.

886 S.aureus,  498 E.coli, 153 P.aeruginosa isolated were further tested for Antibiotic susceptibility testing by Kirby-Bauer disc diffusion 
(8)method on Mueller Hinton agar as per CLSI Approved Standard M100-S17) . Antibiotic disc were obtained from Hi-media Laboratories Pvt. 

Ltd, Mumbai, India.

All the confirmed S. aureus strains were subsequently tested for methicillin resistance using cefoxitin disc [30µg].The Isolates were 

considered methicillin-resistant if the zone of inhibition was 19mm or less.

The antibiotics tested for S.aureus are: Cloxacillin, Ampicillin/Sulbactam, Ciprofloxacin, Levofloxacin, Cephalexin, Cefotaxime, 

Gentamycin, Tetracycline, Co-trimaxazole, Roxythromycin, Lincomycin.

The antibiotics tested for E.coli are: Ampicillin/Sulbactum, Amikacin, Co-trimaxazole,        

Chloramphenicol, Cefotaxime, Cefoperazone, Gentamycin, Piperacillin, Nitrofurantoin, Ciprofloxacin, Norfloxacin, Tetracycline

The antibiotics tested for Pseudomonas aeruginosa are: Amikacin, Cefotaxime   , Ceftazidime, Ceftizoxime, Gentamycin, Tetracycline, 

Netilmicin, Piperacillin, Nalidixic acid, Nitrofurantoin, Ciprofloxacin, Norfloxacin, Ofloxacin.

Multi-drug resistance among S. aureus , Enterobacteriaceae and Pseudomonas aeruginosa. is defined as non-susceptible to ≥ 1 agent in ≥ 
(9)3 antimicrobial categories .  MRSA is always considered MDR by virtue of being an MRSA .Table 1a, c &d 

Material & Methods:

Result:  

Table No 1: No of S.aureus, E.coli & P.aeruginosa isolates
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Table No 2: Prevalence of MRSA & Multidrug resistance in S.aureus

Table shows increase in prevalence of MRSA. Over the period of time MDR in MRSA decreased & in MSSA increased.  Table -3: Antibiotic 

Resistance pattern of MRSA
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Table shows changes in antibiotic resistance in MRSA isolates over 

time. Resistance to Cloxacillin, Levofloxacin, and Gentamycin 

decreased by 50%.Increased in resistance has been noted to 

Lincomycin. Resistance to ciprofloxacin remained constantly high 

above 70% same was seen in Co-trimaxazole. Decrease in 

resistance was noted in Cephalexin, Cefotaxime, Tetracycline, 

Roxythromycin.

Table No 4:- Antibiotic Resistance pattern of E.coli 

Decrease in antibiotic resistance was seen was noted in 

fluoroquinolones, aminogyloside, piperacillin, netilmycin, 

cotrimoxazole, nalidixic acid. Increase in resistance was noted in 

tetracycline. High resistance was seen in nitrofurantoin, 

Ampicillin/sulbactam. In 2011, decreased by 50% resistance was 

seen in Ceftazidime, Ceftizoxime.

Table No 6: Multidrug resistance in E.coli & P.aeruginosa

Drastic decrease in antibiotic resistance was seen in 

Ampicillin/sulbactam. Fall and rise in resistance was seen in 

fluoroquinoles, nitrofurantoin, cefotaxime .

Constant: Gentamycin, piperacillin, 

Constantly high: Tetracycline, Ciprofloxacin, Co-trimaxazole

Chart-1: Antibiotic Resistance pattern of MRSA

Chart 2: Antibiotic Resistance pattern of E.coli

Table No 5:- Antibiotic Resistance pattern of P.aeruginosa
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A high rate of MDR MRSA leads to the possibility of exploitation 

of vancomycin by clinicians. A 100% sensitivity of MRSA to 

vancomycin suggests its prudent use and continuous monitoring 

of MIC levels so that we may not fall back into pre-antibiotic era. 

(16)

In a study by Horieh Saderi only 1.7% of the MSSA isolates 

were multidrug resistant, all of MRSA were shown resistance to at 

least five antibiotics whereas in our study we found 18.67% of 

MDR in MSSA. (22)

In our study Multidrug resistance in E.coli was 89.35%; it 

reduced from 100% to 88.82%. Geeta Shakya et al reported 55.8% 

MDR (18) & M. Kibret reported rate of multiple drug resistance as 

74.6% and only 38 (8.5 %) of the isolates were sensitive to eight 

antimicrobials tested (17) whereas in our study 67.26% were 

resistant to 8 and more antibiotic.

Multidrug resistance in Pseudomonas in our study reduced 

from 100% to 36.50% over the period of time. S. Nagaveni 

reported 80% multidrug resistant in CSF samples. (23)

Antimicrobial resistance is an increasing problem worldwide 

as well as in our country. Surprisingly there is little formal data on 

the subject from India.

Over the period of time, antibiotic susceptibility pattern of 

MRSA in our study showed decrease in resistance to Cloxacillin, 

Levofloxacin, Cephalexin, Ampicillin/Sulbactam, Gentamycin, 

Cefotaxime, Tetracycline, Roxythromycin whereas increase of 

resistance was seen in Lincomycin. In our study resistance to 

Ciprofloxacin and Cotrimaxazole was above 70%. Similar were the 

findings of Hare Krishna who reported 75.75% to ciprofloxacin, 

95.68% to cotrimoxazole, 92.36% to chloramphenicol, 90.7% to 

norfloxacin, and 76.1 % to tetracycline. (14) 

In study by Orji I. et al Methicillin-resistant isolates showed 

100% resistance to ciprofloxacin, ceftriaxone, nitrofurantoin and 

erythromycin. The resistance for other antibiotics were ofloxacin 

(88%), ampicillin (76%), gentamycin (72%), and the lowest 

resistance of 40% to vancomycin. (16) 

Multi-drug resistance of the isolates to antimicrobials was 

observed indicating the presence of strong selective pressure from 

the use of antibiotics in this environment. Vancomycin is still the 

antibiotic of choice in the treatment of MRSA infections.

In 2007 , S.aureus from Pus showed high susceptible only to 

Ampicillin & lincomycin 86.66%, & 70.96%, while in 2008 & 2009 

to lincomycin 88.46% & 69.23% & in 2010 & 2011 to Levofloxacin 

& Ampicillin 83.09% & 77.46%.

From year 2007 to 2011, S.aureus from Blood showed 

sensitivity only to Lincomycin to the tune of 75%, 81.81%, 76.29%, 

and 88.23% respectively. 

Discussion:The irony of this trend toward progressively more 

resistant bacteria is that it coincides with a period of dramatically 

increased understanding of the molecular mechanisms of 

antimicrobial resistance. Unfortunately, while this insight has 

resulted in the identification of novel drug targets, it has not yet 

resulted in effective new chemotherapeutic agents. 

In our study predominant isolate was S.aureus (41.26%) 

followed by E.coli (23.45%) and Pseudomonas (7.20%). A study by 

A.Sharma noted E.coli 41.9% followed by S.aureus 25.2% others 

were Klebsiella 9%, P.aeruginosa 7.1 %. (10) 

Atul Patel in their study concluded that, there was a shift from 

gram negative pathogens to gram positive pathogens over the last 

two years in blood stream isolates and Staphylococcus aureus has 

emerged as the dominant pathogen causing the blood stream 

infections in last two years. (11) 

Antimicrobial resistance patterns in Indian hospitals differ 

from that reported in Western hospitals in having a high 

prevalence of resistance among Gram negative bacteria and a 

much lower incidence of resistant Gram positive bacteria. (3)

In our study the prevalence of MRSA increased from 41.89 % to 

67.68%. The growing problem in the Indian scenario is that MRSA 

prevalence has increased from 12% in 1992 to 80.83% in 1999. 

(12) Findings of others are Arakere reported 70%, Hare K 38.44%, 

Arora 46%. Orji I. et al 77%. (13, 14, 15, 16) 

Prevalence of E.coli in our study was 23.45% whereas M 

.Kibret reported (14.2%) (17) Geeta Shakya et al reported higher 

prevalence of 48.74 %. (18)

Prevalence of Pseudomonas aeruginosa in our study was 

7.20% whereas other study reported 6.67 % & 10.5 %.( 19, 20)

In our study Multidrug resistance in MRSA & MSSA was 

observed as 55.73% & 18.67% respectively. Others reported 

40.1%, 73% & 72.1 % MDR among MRSA. (21, 16, 14) Over the 

period of time MDR in MRSA decreased from 77.41 to 62.81% in 

MSSA increased from 18.60% to 34.73%.

Chart No 3:- Antibiotic Resistance pattern of P.aeruginosa
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The present study suggest

Regular monitoring of antibiotic resistance profiles of the 

microorganism & formulation of a definite antibiotic policy; an 

effective infection control practices may be helpful in reducing the 

incidence of these infections. Antibiotic Resistance can also reduce 

by following Sharad kumar Committee specific recommendation 

Restrictive policy or Rotational Policy. (26)
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S.aureus from Urine showed high resistance to the entire 

tested antibiotic whereas in 2010 it showed high sensitivity to 

ampicillin/sulbactam 77.57%.

In our study, E.coli showed constantly high resistance to 

Ciprofloxacin Co-trimaxazole, tetracycline. Fall and rise in 

antibiotic resistance was seen in fluoroquinoles, nitrofurantoin, 

cefotaxime. Drastic decrease in antibiotic resistance was seen in 

Ampicillin/sulbactam whereas in cefoperazone resistance 

increased. A Sharma reported resistance to cefoperazone as 

20.7%, in our study it was 74.1 %.( 10)

From year 2007 to 2011, E.coli from urine specimen showed 

resistance to Norfloxacin in the tune of 94.73%, 74.19%, 89.65%, 

75.86%, and 95.52%. 

In 2007, E.coli showed highest sensitivity to Ampicillin 

(52.63%), in 2008 it was Ampicillin (80.64%) & gatifloxacin 

(83.87%), In 2009 Amikacin (82.75%), in 2010, it was Ampicillin & 

gatifloxacin (64.15%), In 2011 amikacin (73.43%).

E .coli from Pus showed high susceptibility to Amikacin & 

gatifloxacin during our period of study.

In our study Pseudomonas was initially sensitive only to 

Amikacin & in 2011 it is susceptible to most antibiotic. 

In 2010, P.aeruginosa from Pus showed high susceptibility to 

amikacin (75%) cefotaxime (100%) netilin (75%) & 83.33% 

resistance to Nalidixic acid & in 2n011 highest susceptibility to 

amikacin & ceftazidime (87.09%) Piperacillin(80.64%) 

In our study P.aeruginosa showed fall in resistance in 

Ceftazidime from 100% to 24.52%, Gentamycin 87.5% to 32.2%, 

Norfloxacin 65.21% to 25%, Ciprofloxacin 68.96% to 30%. 

Manjunath et al reported resistance to Ciprofloxacin 85%, 

Norfloxacin 90%, Ceftazidime 35%, and Gentamicin 55.6% (24)

Syed Mustaq in their study reported the effective of antibiotic 

against the P.aeruginosa as Amikacin (81.8%), Tobramycin 

(56.9%), Imipenem (96.5%), Piperacillin/Tazobactum: (94%), 

Cefoperazone in combination with Sulbactum (85.7%). (25)

We report our experience regarding the changing trend of 

antibiotic resistance over the last 5 year period. There are several 

limitations of the study being single centre studies the results 

cannot be widely extrapolated as institutional antibiotic protocols 

as well as the practices in the community by the private physicians 

tend to impact the microbiologic flora as well as the sensitivity.

Conclusion:

Thousands of laboratories are distributed world-wide and 

need to be linked to integrate data so it provides accurate & easily 

accessible data on antimicrobial resistance to support decision 

making & to take action from local to the global level. To achieve 

this WHO has designed an electronic format & named it WHONET. 
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