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Abstract 

Hospital antibiogram is a periodic summary of antimicrobial susceptibilities of local bacterial strains given to the 

hospital’s clinical microbiology laboratory. It not only helps the clinicians to select the most appropriate empiric 

therapy, but also in monitoring resistance trends within an institution, thereby optimizing treatment. The current 

study is mainly designed to know the susceptibility rates and resistance trends of microorganisms isolated from 

various clinical samples. To monitor antimicrobial resistance trends in this period with emphasis on inpatient and 

outpatient data. 

To prepare a cumulative antibiogram of our institution as a part of antibiotic stewardship program. It is a Tertiary 

care health institution which delivers its services to the rural and urban population with departments like Medicine, 

Pulmonary medicine, Surgery, Orthopedics, and Obstetrics and Gynecology. Data was gathered from all outpatient 

and inpatient specimens received for Culture and sensitivity.  The organisms and their susceptibility patterns isolated 

in the Department of Microbiology were collected and cumulative antibiogram is prepared and from the 6239 

specimens received in the Microbiology laboratory during this one year period, most of them from urine followed by 

sputum, pus and blood. Urine samples (36.5%) from OPD (19.1%) and IPD (80.9%) showed a culture positivity of 

46.7% and 42.6% respectively.  E.coli (40.4%) was the predominant isolate in urine samples from OPD and 

Klebsiella species (38.2%) from IPD. Blood samples from OPD (10.4%) showed a culture positivity of 29.2% and 

IPD (89.6%) about 16%. Blood samples from both OPD and IPD frequently grew Klebsiella species with 45.9% and 

45.2% respectively. Sputum (34.2%) samples from OPD (35.2%) showed a culture positivity of 43.2% and IPD   

(66.8%) with a positivity of 33.2%. Klebsiella species was the predominant isolate in the sputum specimens from both 

OPD (40%) and IPD (43.3%). Pus samples (16.7%) from OPD (29%) gave a culture positivity of 56.9% and IPD 

(71%) of 38.1%. Klebsiella species was frequently isolated from both OPD (38.4%) and IPD (42%) pus specimens. 

Resistance to commonly used antibiotics in institutions is alarmingly high requiring continuous surveillance to assess 

the sensitivity and resistance pattern at a certain levels. The antibiogram prepared from Hospital diagnostic 

laboratories are readily accessible and inexpensive tool to monitor antimicrobial resistance patterns in communities 

and regions. 
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Introduction 

Hospital antibiogram is a periodic summary of 

antimicrobial susceptibilities of local bacterial 

isolates submitted to the hospital’s clinical 

microbiology laboratory. It not only aids 

clinicians to select the most appropriate empiric 

therapy, but also in monitoring resistance trends 

within an institution, thereby optimizing 

treatment. The inappropriate use of antimicrobials 

leads to the emergence of resistant bacteria, an 

increase in the risk of patient harm from avoidable 

adverse reactions and interactions with other 

drugs, infection with multi-resistant bacteria or 

Clostridium difficile, and unnecessary costs. 

Patients with infections due to resistant bacteria 

experience delayed recovery, treatment failure and 

even death. Antimicrobial resistance is defined as 

decrease in susceptibility of a microorganism to 

an antimicrobial agent to which it was previously 

sensitive
[1-3]

. As a result, standard treatments 

become ineffective and infections persist and may 

transmit to others. It is a matter of global concern 

since it possesses a significant clinical and 

financial burden. Pan-antibiotic resistant micro-

organisms are so extremely limited that clinicians 

are forced to re-introduce older, previously 

discarded drugs, such as colistin, that are 

associated with significant toxicity and for which 

there is a lack of robust data to guide selection of 

dosage regimen or duration of therapy. An 

effective approach to improving antimicrobial use 

in hospitals is an organized antimicrobial 

management program known as antimicrobial 

stewardship (AMS)
[4-5]

. AMS involves a 

systematic approach to optimising the use of 

antimicrobials. It is used by healthcare institutions 

to reduce inappropriate antimicrobial use, to 

improve patient outcomes and to reduce the 

adverse consequences of antimicrobial use 

(including antimicrobial resistance, toxicity and 

unnecessary costs). Effective hospital AMS 

programs have been shown to decrease 

antimicrobial use and improve patient care. Such 

programs are essential to local and national efforts 

to prevent the emergence of antimicrobial 

resistance and decrease preventable healthcare 

associated infection. At a local level, regular 

analyses of antimicrobial resistance should be 

provided to groups with responsibility for local 

antimicrobial guidelines (such as an antimicrobial 

stewardship committee, drug and therapeutics 

committee) to inform local empirical therapy 

recommendations and formulary management
 [6-7]

. 

The present study is aimed to evaluate the 

susceptibility rates and resistance trends of 

microorganisms. To monitor antimicrobial 

resistance trends in this period with emphasis on 

inpatient and outpatient data. To prepare a 

cumulative antibiogram of our institution as a part 

of antibiotic stewardship program.  

 

Materials and Methods 

The present study was conducted in the 

department of Microbiology over a one year 

period from January to December 2018. It is a 

Tertiary care health institution which delivers its 

services to the rural and urban population with 

departments like Medicine, Pulmonary medicine, 

Surgery, Orthopedics, and Obstetrics and 

Gynecology. Data was gathered from all 

outpatient and inpatient specimens received for 

Culture and sensitivity.  The organisms and their 

susceptibility patterns isolated in the Department 

of Microbiology were collected and cumulative 

antibiogram is prepared. 

Study Population: All the patients attending 

OPD’s and those admitted to the aforementioned 

departments during the period of the study were 

included.  

Inclusion criteria 

1. Susceptibility reports of both outpatient 

and inpatients were taken into 

consideration.  

2. To prepare the antibiogram, first 

diagnostic isolate of given species per 

patient per analysis period was included, 

(irrespective of body site, antimicrobial 

susceptibility profile or other phenotypic 

characters). 
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3. Blood, urine, sputum and pus cultures 

were included 

Exclusion criteria: While preparing the 

antibiogram, the following isolates were excluded: 

1. Duplicate bacterial isolates  

2. Surveillance culture and screening isolates  

3. Strains which show intermediate 

susceptibility  

Sample processing: Specimens collected were 

blood, urine, sputum, wound swabs, pus and body 

fluids. All samples were inoculated on to Blood 

and MacConkey agar and urinary specimens onto 

CLED medium and for all the blood specimens, 

serial sub-culturing was done onto the same media 

as mentioned above followed by incubation for 

24-48 hrs. Colonies were subjected to Gram 

staining and were characterized into Gram 

positive and Gram negative organisms. Bioche-

mical tests were put-up for further identification 

of the isolates and antibiotic susceptibility testing 

was performed by Kirby –Bauer disc diffusion 

method according to CLSI recommendations. 

Collection of Data 

Antibiogram preparation: Antibiograms were 

prepared by plotting the number of isolates of a 

particular micro-organism against the antibiotic to 

which they were found susceptible. 

Antibiogram tables within the specification 

Tabulated cumulative antibiograms were prepared 

for urine isolates, non-urine isolates and if there 

are more than 30 isolates of a genus, species or 

other grouping from blood culture for blood 

isolates as well. Each cumulative antibiogram 

consists of data for one calendar year and will be 

published early in the following year.  

1. Each cumulative antibiogram table would 

be annotated with name of the institution 

that the isolates reported were derived 

from, the time period over which the 

isolates were collected and the standard 

used by the laboratory to determine 

antibiotic susceptibility like Clinical and 

Laboratory Standards Institute. 

2. Only antibiotic susceptibility data of all 

first isolates from samples collected for a 

clinical purpose were included, not isolates 

from surveillance programs. 

3. Only the antibiotic susceptibility data from 

the first isolate of a bacterial species from 

each individual each year were included. 

Multiples were eliminated by including 

only the initial microbial isolate of a 

particular species recovered from a patient 

during the time period analyzed, regardless 

of antimicrobial susceptibility profile. 

4. In general, only “percentage susceptible” 

data were reported. 

5. For each genus, species or other grouping, 

the number of isolates (the denominator) 

used in determining the percentage were 

noted on the antibiogram report. 

6. The antibiogram reports antibiotic 

susceptibilities for the antibiotics in actual 

clinical use, not the susceptibility to any 

surrogate antibiotic used in the laboratory. 

The antibiogram reports susceptibilities for all the 

isolates where the number tested is greater than 

30. 

 

Results 

A total of 6239 specimens were received in the 

Microbiology laboratory in this study period, and 

among them urine (36.5%) were the commonly 

received samples followed by sputum (34.2%), 

pus (16.7%) and blood (12.6%) (Table 1).  

Urine samples (36.5%) from OPD (19.1%) and 

IPD (80.9%) showed a culture positivity of 46.7% 

and 42.6% respectively (Table 1).  E.coli (40.4%) 

was the predominant isolate in urine samples from 

OPD and Klebsiella species (38.2%) from IPD 

(Figure 1).The antibiogram of urinary isolates 

which are more than 30 in number were shown in 

Table 2 and Table 3. Analysis of the antibiotic 

susceptibility patterns revealed that in community 

acquired UTI, E.coli and Klebsiella isolates 

showed highest susceptibility to Doripenem and 

least susceptibility to Ampicillin in E.coli and 

Cefoperazone in Klebsiella species whereas 

antibiogram of inpatient urine samples revealed 

maximum susceptibility to Doripenem in  
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Klebsiella species, Pseudomonas species and 

Enterobacter species, to Colistin in E.coli and 

Pseudomonas species and to Vancomycin in 

S.aureus and Enterococcus species and least 

susceptibility to Cotrimoxazole in Klebsiella 

species, Ampicillin in E.coli, Cefoperazone in 

Pseudomonas species and Enterobacter species 

and to Penicillin in S.aureus and Ciprofloxacin in 

Enterococcus species.  

Blood samples from OPD (10.4%) showed a 

culture positivity of 29.2% and IPD (89.6%) about 

16% (Table 1). Blood samples from both OPD 

and IPD frequently grew Klebsiella species with 

45.9% and 45.2% respectively (Figure 2). The 

antibiogram of blood isolates from IPD were 

shown in Table 4. On analysis of the antibiotic 

susceptibility patterns, Klebsiella isolates showed 

maximum susceptibility to Doripenem and 

minimum to Cefotaxime. 

Sputum (34.2%) samples from OPD (35.2%) 

showed a culture positivity of 43.2% and IPD   

(66.8%) with a positivity of 33.2% (Table 1). 

Klebsiella species was the predominant isolate in 

the sputum specimens from both OPD (40%) and 

IPD (43.3%) (Figure 3). The antibiogram of 

sputum isolates from both OPD & IPD were 

shown in Table 5. Analysis of antibiogram of 

sputum from OPD patients showed highest 

susceptibility to Doripenem and Meropenem in 

E.coli and Klebsiella species and least to 

Levofloxacin in Klebsiella species and to 

Ampicillin in E.coli whereas inpatient data 

revealed Klebsiella species and Proteus species 

showed maximum susceptibility to Doripenem 

and Citrobacter species and Pseudomonas species 

to Colistin and least susceptibility to 

Cotrimoxazole is seen in Klebsiella species and 

Citrobacter species and to Cefuroxime in Proteus 

species and to Cefoperazone in Pseudomonas 

species. 

Pus samples (16.7%) from OPD (29%) gave a 

culture positivity of 56.9% and IPD (71%) of 

38.1% (Table 1). Klebsiella species was 

frequently isolated from both OPD (38.4%) and 

IPD (42%) pus specimens (Figure 6).The 

antibiogram of pus isolates were shown in Table 

6. Analysis of the AST patterns of pus from OPD 

patients showed maximum susceptibility to 

Colistin and minimum to Ciprofloxacinin 

Klebsiella species whereas IPD patients data 

showed highest susceptibility to Doripenem in 

Kebsiella species and to Colistin in Pseudomonas 

species, to Vancomycin in S.aureus and least to 

Levofloxacin in Klebsiella species and to 

Ciprofloxacin in Pseudomonas species and to 

Azithromycin in S.aureus. 

 

Table 1: Categorical distribution of specimens and culture positives 
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Figure 1: Distribution of isolates from OPD (n=203) and IPD culture positive urine samples (n=785) 

 
 

Table 2: Antibiogram of Gram-negative organisms from UTI OPD samples 
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Table 3: Antibiogram of Gram-negative and Gram-positive organisms from UTI IPD samples 
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Figure 2: Distribution of isolates from culture positive OPD (n=24)  and IPD blood samples (n=113) 
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Table 4: Antibiogram of Gram-negative organisms from Blood IPD samples 
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Figure 3: Distribution of isolates from culture positive OPD (n=248) and IPD sputum samples (n=618) 

 

 

Table 5: Antibiogram of Gram-negative and Gram-positive organisms from Sputum OPD and IPD samples 
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Figure 6: Distribution of isolates from culture positive OPD (n=172) and IPD Pus samples (n=283) 

 

 

Table 6: Antibiogram of Gram negative and Gram positive organisms from Pus OPD and IPD samples 
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Discussion 

Antibiotics are one of the pillars of modern 

medicine and play a vital role both as the 

prophylaxis and management of infectious 

diseases. Successful treatment of patients with 

bacterial infection relies on the identification of 

bacterial pathogens and on the selection of an 

antibiotic effective against that particular 

organism. Antibiogram is a versatile document 

which, besides exhibiting the antibiotic 

susceptibility pattern across the institution, 

presents a clear picture of the most common 

disease-causing organisms in various units of the 

hospital. Antibiotic stewardship refers to the 

implementation of coordinated efforts to promote 

the appropriate use of antibiotics in order to 

improve patient outcomes, reduce antibiotic 

resistance, and prevent the spread of multidrug-
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resistant organisms
[8-12]

. Our study aimed at 

isolation, identification of the causative agents and 

analysis of their antibiotic susceptibility patterns 

followed by preparation of a cumulative 

antibiogram for the most common isolates which 

are more than 30 in number during this study 

period. In our study, out of the total bacterial 

isolates, gram-negative bacteria were more 

prevalent than were gram-positive bacteria. This 

predominance of gram-negative bacteria is in 

concordance with the findings of the similar 

conducted by Al-Jawady, et al. 2012
[15]

.For most 

patients hospitalized for a complicated UTI or 

acute pyelonephritis, empiric initial treatment with 

Ceftriaxone while awaiting culture results is 

appropriate, if there is no history of a UTI with a 

Ceftriaxone resistant bacteria. Ceftriaxone 

maintains very good activity against the most 

common Gram-negative bacteria in the urine
[13-

14]
.The results of the present study agreed with the 

findings of previous studies of Eswarappa et al. 

(2011)
[16] 

Aswani et al. (2014)
[17]

, Syed et al. 

(2012)
[18] 

and Lathika et al., (2015)
[19] 

reported 

E.coli and Klebsiella as predominant 

Uropathogens. One of the most important reasons 

for development of anti-microbial resistance is 

indiscriminate use of antibiotics. Other 

commonest organisms isolated in our study are 

Pseudomonas species, Staphylococcus aureus, 

Enterobacter species, Enterococci species. Patients 

who are hospitalized for CAP with concern for 

MDROs or patients being treated for HAP should 

have sputum obtained for culture, ideally before 

antibiotic administration, to help guide and narrow 

antibiotic therapy. Most SSTIs are due to either 

Streptococcal infection or Staphylococcus aureus. 

Meropenem remains active against almost all 

Enterobacteriaceae. Najeeb et al.
[20] 

reported 

majority of Gram negative bacteria were 

foundfrom pus infections. Other than that the 

Acinetobacter species, Staphylococcus 

epidermidis, Klebsiella, Streptococci, 

Enterobacter cloacae and Moraxella species were 

also isolated. Mostly these organisms were 

resistant to commonly used antibiotics like 

Ampicillin, Amoxicillin, Cefotaxime. They were 

comparatively less resistance to Ceftazidime and 

Gentamicin, while Amikacin, Tobramycin, 

Quinolones and Imipenem were relatively less 

resistant. Vancomycin was effective in 100% 

cases of Staphylococcus group.In the present 

study, analysis of the AST patterns of pus from 

OPD patients showed maximum susceptibility to 

Colistin and minimum to Ciprofloxacin in 

Klebsiella species whereas IPD patients data 

showed highest susceptibility to Doripenem in 

Klebsiella species and to Colistin in Pseudomonas 

species, to Vancomycin in S.aureus and least to 

Levofloxacin in Klebsiella species and to 

Ciprofloxacin in Pseudomonas species and to 

Azithromycin in S.aureus. Klebsiella was the 

most reported organism isolated in the respiratory 

tract in studies done by Rajan, et al. and Patel, et 

al.
[21-22] 

accordance to the results of current study. 

Resistance to commonly used antibiotics in 

institutions is alarmingly high requiring 

continuous surveillance to assess the sensitivity 

and resistance pattern at a certain levels. The 

antibiogram prepared from Hospital diagnostic 

laboratories are readily accessible and inexpensive 

tool to monitor antimicrobial resistance patterns in 

communities and regions. Resistance to important 

antibiotic groups, including Quinolones and 

Carbapenems has increased substantially over the 

past few years. It is suggested that empiric 

antibiotics should be used according to the local 

antibiograms. A constant evaluation of current 

practices on the basis of trends in multidrug 

resistance and antibiotic consumption patterns 

isessential. 

 

Conclusion 

The present study has concluded that presentation 

of a cumulative antibiogram for a period of one 

year and its antibiogram analysis helps in 

formulating the guidelines for the treatment of 

different infectious diseases. Resistance to 

important antibiotic groups, including Quinolones 

and Carbapenems has increased substantially over 

the past few years. It is suggested that empiric 
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antibiotics should be used according to the local 

antibiograms. A constant evaluation of current 

practices on the basis of trends in multidrug 

resistance and antibiotic consumption patterns is 

essential. Antibiograms should be prepared 

regularly and made readily available to the 

clinicians to guide them in therapy. There is a 

need for a central database in India where various 

laboratories can upload their antibiogram 

regularly and this data can be very useful in 

formulating guidelines for treatment of various 

infectious diseases. 

 

The authors declared “No conflict of interest” 

The study was not supported by any grants and 

funds 

 

References 

1. Janet F Hindler and John Stelling. 

Analysis and Presentation of Cumulative 

Antibiograms: A New Consensus 

Guideline from the Clinical andLaboratory 

Standards Institute. Medical microbiology, 

CID.  2007. 44 (15): 867-873. 

2. IffatJaveed, RubeenaHafeez and Saeed 

Anwar M. Antibiotic susceptibility pattern 

of bacterial isolates frompatients admitted 

to a tertiary care hospital in Lahore. 

Biomedica. 2011. 27: 19 – 23. 

3. Wondemagegn Mulu, Bayeh Abera1, 

Mulat Yimer, Tadesse Hailu, Haimanot 

Ayeleand Dereje Abate. Bacterial agents 

and antibiotic resistance profiles of 

infections from different sites that 

occurred among patients at Debre Markos 

Referral Hospital, Ethiopia: a 

cross‑sectional study. BMC Res Notes. 

2017. 10 (254): 1-9. 

4. Aayesha Qadeer, Aftab Akhtar, Qurat Ul 

Ain, Shoab Saadat, Salman Mansoor, 

Salman Assad , Wasib Ishtiaq, AbidIlyas , 

Ali Y. Khan , YousafAjam. Antibiogram 

of Medical Intensive Care Unit at Tertiary 

Care Hospital Setting of Pakistan. 2016. 

Cureus 8(9): e809. DOI 

10.7759/cureus.809: 1-9. 

5. Rebekah W, Moehring, Kevin C. Hazen, 

Myra R Hawkins, Richard H Drew, Daniel 

J Sexton, Deverick J Andersona. 

Challenges in Preparation of Cumulative 

Antibiogram Reports for Community 

Hospitals. Journal of Clinical 

Microbiology. 2015. 53 (9): 2977-2982. 

6. Inderpalkaur. Analysis of microbial 

resistance & prescription preferences using 

antibiograms. Pharm PharmacolInt J. 

2016. 4(7):502‒508. 

7. Shilpi Gupta, Bineeta Kashyap. 

Bacteriological profile and antibiogram of 

blood culture isolates from a tertiary care 

hospital of North India. Tropical Journal of 

Medical Research. 2016. 19 (2): 94-99. 

8. Vijeta Sharma, Geeta Parihar, Vijaylaxmi 

Sharma, Harshita Sharma. A Study of 

Various Isolates from Pus Sample with 

Their Antibiogram from Jln Hospital, 

Ajmer. IOSR Journal of Dental and 

Medical Sciences. 2015. 14 (10): 64-68. 

9. Pilli Hema PrakashKumari, Purimitla Usha 

Rani, Payala Vijayalakshmi. Evaluation of 

microbiological profile and antibiogram of 

aerobic bacteria isolated from pus samples. 

Journal of medical and allied sciences. 2 0 

1 8. 8 ( 1 ) : 2 6 - 3 5. 

10. Rozina Arshi Khan, Mahwish Jawaid* and 

Mohammed Khaleel. Bacteriological 

Profile and Antibiogram of Isolates 

fromPus Samples in a Tertiary Care 

Centre. Int. J. Curr. Microbiol. App.Sci. 

2018. 7(1): 387-394.  

11. Swati Duggal, Khatri PK, Parihar RS, 

Rajat Arora. Antibiogram of Various 

Bacterial Isolates from PusSamples in a 

Tertiary Care Centre in Rajasthan. 

International Journal of Science and 

Research. 2015. 4(5): 1580-1584. 

12. Salma M. Al-Zain Ahmed1,*, Sara S. 

Abdelrahman1, Doua M. Saad1, Isra S. 

Osman1, Modasir G. 

13. Osman and Eltahir AG Khalil. Etiological 

Trends and Patterns of Antimicrobial 



 

Pilli Hema Prakash Kumari et al JMSCR Volume 07 Issue 06 June 2019 Page 1006 
 

JMSCR Vol||07||Issue||06||Page 996-1006||June 2019 

Resistance in Respiratory Infections. The 

Open Microbiology Journal. 2018. 12:35-

40. 

14. Nivedita Thass, Manoj Kumar, Ravinder 

Kaur. Prevalence and antibiogram of 

bacterial pathogens causing urinary 

tractinfection in a tertiary care hospital. 

International Journal of Medical Science 

and Public Health. 2019. 8 (1): 53-57. 

15. Al-Jawady Z, Al-Habib HM: Antibiogram 

profiles of bacterial isolates from intensive 

care unitsin Mosul Teaching Hospitals. 

Raf J Sci. 2012, 23:52-59. 

16. Eshwarappa, M, Dosegowda R, Aprameya 

I, Khan MW, Kumar PS, Kempegowda P. 

Clinico-microbiological profile of urinary 

tract infection in south India. Indian J. 

Nephrol.2011. 21(1): 30-36. 

17. Aswani SM, Chandrashekar U, 

Shivashankar K, Pruthvi, B. Clinical 

profile of urinary tract infections in 

diabetics and non-diabetics. The 

Australasian Med. J. 2014. 7(1): 29-34. 

18. Syed Mustaq Ahmed. Urinary Tract 

Infections – An overview on the 

Prevalence and the Anti-biogram of Gram 

Negative Uropathogens in A Tertiary Care 

Centre in North Kerala, India. J. Clin. 

Diag. Res. 2012. 6(7): 1192-1195. 

19. Latika, J., Shah, Geeta, M., Vaghela, 

HetviMahida. Urinary tract infection: 

bacteriological profile and its antibiotic 

susceptibility in western India. NJMR. 

2015. 5: 71-74. 

20. Najeeb S, Gillani S, Ullah R, Rehman A. 

Causative bacteria and antibiotic resistance 

in neonatal sepsis. J Ayub Med Coll 

Abottabad. 2012. 24(3):131-34. 

21. Rajan R, Rao AVR: Antibiogram of gram-

negative bacterial isolates from intensive 

care unit ata tertiary care hospital. IJAR. 

2016, 6:344-47. 

22. Patel BV, Patel PG, Raval PN, Patel MH, 

Patel PH, Vengad MM: Bacteriological 

profile andantibiogram of gram negative 

organisms isolated from medical and 

neurology intensive care units with special 

reference to multidrug resistant organisms. 

Natl J Med Res. 2012, 3:335-37. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


