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INTRODUCTION 

Infections with microbes has a drastic effect on human 

health.1 Microbial infections are important cause of 

morbidity and mortality across the globe with increase 

resistance of pathogens to different antimicrobial agents 

posing great concern to public health.2 Antimicrobials are 

being used to overcome the drastic effect of microbial 

agents. Their wide spread use has led to emergence of 

multidrug resistant (MDR) pathogens. Antimicrobial 

resistance (AMR) may be due to natural, acquired/clinical 

resistance.1 

High morbidity and mortality are seen in infections 

caused by drug resistant pathogens. The pattern of 

resistance to various antimicrobial agents may change 

over a period of time.3 Nosocomial infections pose a 

great challenge to the well fare of the patient 
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ABSTRACT 

 

Background: Since there is a significant rise in resistant bacteria to different antimicrobial agents, there is a need to 

study the resistance pattern of different isolates from different clinical samples for effective use of available 

antimicrobials by clinicians. The aim of the present study was to detect the resistance pattern of various antimicrobials 

against different clinical isolates in hospitalised patients in out setting. 

Methods: This is a retrospective study involving the collection of the data from the records of microbiology 

laboratory. All clinical specimens were processed as per standard microbiological procedures. Antibiotic 

susceptibility testing was performed by Kirby Bauer disc diffusion method on Mueller Hinton agar plate as per CLSI 

guidelines. 

Results: A total of 153 isolates were recovered from 219 clinical samples accounting for 69.86% of total positivity. 

Which includes gram negative bacilli 107/153 (69.93%) gram positive cocci 36/153 (23.53%) and yeast 10/153 

(6.54%). Among the total isolates gram negative bacilli account for major number of isolates 69.93% followed by 

gram positive cocci 23.53% and yeast 6.54%. Gram positive cocci and gram-negative bacilli showed a significant 

level of antimicrobial resistance. Nitrofurantoin is highly effective against urinary isolates of Escherichia coli. 

vancomycin and linezolid are most effective antimicrobials against gram positive cocci. Among gram negative bacilli 

meropenem and amikacin are most effective antimicrobials. Statistical significance of occurrence of Escherichia coli 

as predominant isolate as compared to other isolates were analysed by chi square test by using GraphPad online 

calculator. A p value<0.001 was obtained. 

Conclusions: Significant rise in antimicrobial resistant pathogens were observed. Local antimicrobial policy should 

be developed for effective selection of available antimicrobials which are the need of the day to reduce the burden of 

diseases on global health care system.  
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management, since most of them are MDR strains. This 

increases the hospital stay of in patients and increases the 

health care cost.1 

AMR is a great health care problem in India.4 The burden 

of infectious disease is more in India because of 

increased drug resistant bacteria due to indiscriminate use 

of antimicrobials. Frequent cause of hospitalisation is 

associated with different microbial infections. The choice 

of selecting an effective antimicrobial agent has been 

reduced because of their resistance to different pathogens 

causing hospital and community acquired infections.5 

Patients infected with drug resistant pathogens are at high 

risk of serious clinical outcomes and require more heath 

care services. Resistance to different antimicrobials is 

seen because of indiscriminate use of different 

antimicrobial agents, which in turn leads to mutations and 

results in drug resistance. MDR bacteria pose great threat 

for patients. since, it becomes very difficult to treat such 

patients and requires use of broad-spectrum antibiotics.6  

METHODS 

This was a retrospective study which involves analysis of 

medical microbiology test results of different clinical 

samples collected over a period of 6 months between July 

2019 to December 2019. Only IPD patients were 

included in the study. The study was carried out at 

Ananta Institute of Medical sciences and research center, 

Rajsamand. This is a tertiary care hospital.  

Data collection and testing 

Type of clinical samples, isolates, age, sex and their 

antimicrobial susceptibility pattern were collected from 

the records. All clinical specimens were processed as per 

standard microbiological procedures. The isolates were 

first identified by standard biochemical techniques and 

then subjected to antibiotic susceptibility testing by Kirby 

Bauer disc diffusion method on Mueller Hinton agar plate 

as per CLSI guidelines.5 

Antibiotic discs 

The following antibiotic discs containing amikacin AK 
30 mcg, amoxycillin/clavulanic acid AMC 30 mcg, 
ampicillin/sulbactam A/S 10/10 mcg, azithromycin AZM 
15 mcg, aztreonam AT 30 mcg, cefoxitin CX 30 mcg,  
ceftizoxime CZX 30 mcg, ceftriaxone CTR 30 mcg, 
cefuroxime CXM 30 mcg, ciprofloxacin CIP 5 mcg, 
clindamycin CD 2 mcg, colistin CL 10 mcg, 
erythromycin E 15 mcg, gentamicin GEN 10 mcg, 
imipenem IPM  10 mcg, levofloxacin LE 5 mcg,  
linezolid  LZ 30 mcg, meropenem  MRP 10 mcg, 
piperacillin/ tazobactum  PIT  100/10  mcg, polymyxin-B 
PB 300 units, trimethoprim TR 5 mcg, vancomycin VA 
30 mcg,  cefoperazone/ sulbactam  CFS  75/10 mcg,  
ceftazidime/clavulanic acid  CAC  30/10 mcg, 

nitrofurantoin NIT 300 mcg were used as per 
manufacturer (Himedia) instructions. 

Statistical analysis 

Statistical analysis was done by using GraphPad online 
calculator. Chi square test was employed. P value<0.05 is 
considered as statistically significant 

RESULTS 

A total of 153 isolates were recovered from 219 clinical 
samples accounting for 69.86% of total positivity. Which 
includes gram negative bacilli 107/153 (69.93%) gram 
positive cocci 36/153 (23.53%) and yeast 10/153 
(6.54%). Among the total isolates gram negative bacilli 
account for major number of isolates 69.93% followed by 
gram positive cocci 23.53% and yeast 6.54% (Table 1). 

Among the gram-negative bacilli, the major isolates are 
Escherichia coli 35.29% followed by Klebsiella species 
12.41% and Pseudomonas aeruginosa 12.41%. Among 
the gram-positive cocci, the major isolates are coagulase 
negative Staphylococcal species (CONS) 12.41% 
followed by coagulase positive Staphylococcus 
(Staphylococcus aureus) 6.53% and Enterococcus 
faecalis 4.57%. Among the yeast the major isolate is 
Candida albicans 4.57% followed by Candida tropicalis 
1.96% (Antifungal agents were not tested). 

Among different clinical samples received urine samples 

account for highest number of isolates 62/119 (52.10%). 
Among which gram-negative bacilli accounts for 53/62 
(85.48%) followed by gram positive cocci 5/62 (08.06%) 
and yeast 4/62 (06.45%). Acinetobacter species were 
predominant in clinical aspirates 10/21 (47.61%). 
Pseudomonas aeruginosa was predominant in pus 11/48 
(22.91%) (Table 1). A total of 10 co-infections were 
detected among the total isolates (Table 1).   

Antimicrobial resistance 

Antimicrobial resistance pattern of gram-negative bacilli 
and gram-positive cocci varied from nil to 100% for 
different isolates. The details of each isolate and their 
antimicrobial resistance pattern is given in Table 2 and 3. 

Among gram negative isolates, meropenem and amikacin 
are more effective against E-coli with 9.25% and 18.51% 
resistance respectively each. Meropenem and piperacillin/ 
tazobactam are more effective against Klebsiella species 
with 36.84% and 47.36% resistance respectively each. 
Amikacin and ciprofloxacin are more effective against P. 
aeruginosa with 15.78% and 31.57% resistance 
respectively each. Amikacin, ampicillin/sulbactam and 
levofloxacin are more effective against Acinetobacter 
species with 41.66% resistance respectively each. 
Polymyxine-B and colistin showed no resistance when 
used against P. aeruginosa and Acinetobacter species. 
Piperacillin/ tazobactam is more effective against proteus 
species with 33.33% resistance (Table 2).  
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Among gram positive isolates ampicillin/sulbactam, 

cefoxitin/clindamycin are more effective against cons 

with 21.05% and 26.31% resistance respectively each. 

Clindamycin and trimethoprin/ sulphamethoxazole are 

more effective against S. aureus with 30% and 60% 

resistance respectively each. Gentamicin and 

Trimethoprin/ sulphamethoxazole more effective against 

Enterococcus faecalis with 14.28% and 57.14% 

resistance respectively each. Gentamicin is nil resistant to 

CONS and S. aureus. Linezolid and vancomycin are nil 

resistant to Enterococcus faecalis, CONS and S. aureus 

(Table 3). Among total number of clinical isolates, males 

accounted for (54.25%) positivity and females accounted 

for (45.75%) positivity. Among the male patients the 

predominant isolates are E-coli (30.12%), followed by P. 

aeruginosa (16.86%) and Acinetobacter species 

(14.45%). Among the female patients the predominant 

isolates are E-coli (41.42%), CONS (15.71%) and 

Klebsiella species (12.85%). Details of each isolate in 

males and females are mentioned in Table 4.  

Statistical significance of occurrence of Escherichia coli 

as predominant isolate as compared to other isolates were 

analysed by chi square test by using GraphPad online 

calculator. A p value<0.001 was obtained.  

Table 1: Different microbial agents isolated from various clinical samples. 

Isolated micro-organism (%) Clinical sample Single infection Co-infection Total 

Gram negative 

Bacilli (A) 

Acinetobacter species 

(7.84) 

Aspirates 9/21 1 10/21 

Pus 2/48 - 2/48 

Escherichia coli 

(35.29) 

Stool 1/3 - 1/3 

Others (tips) 1/2 - 1/2 

Urine 39/119 1 40/119 

Vaginal swab 4/15 - 4/15 

Pus 7/48 - 7/48 

Drain fluid 1/1 - 1/1 

Klebsiella species 

(12.41) 

Aspirates 3/21 1 4/21 

Pus - 1 1/48 

Sputum 3/5 - 3/5 

Stool 1/3 - 1/3 

Urine 7/119 - 7/119 

Vaginal swab 3/15 - 3/15 

Pseudomonas 

aeruginosa (12.41) 

Aspirates 2/21 2 4/21 

Pus 10/48 1 11/48 

Others (tips) 1/2 - 1/2 

Urine 2/119 1 3/119 

Proteus species (1.96) Urine 3/119 - 3/119 

 Total (%)  99/107* (92.52) 08/107* (7.48) 107/153 (69.93) 

Gram positive  

cocci (B) 

Coagulase negative 

Staphylococci (12.41) 

Aspirates 1/21 - 1/21 

Pus 11/48 - 11/48 

Stool 1/3 - 1/3 

Urine 2/119 - 2/119 

Vaginal swab 4/15 - 4/15 

COPS (6.53) Pus 10/48  10/48 

Enterococcus faecalis 

(4.57) 

Urine 3/119 - 3/119 

Vaginal swab 4/15 - 4/15 

 Total (%)  36/36# (100) -                             36/153 (23.53) 

Yeast (C) 

Candida albicans 

(4.57) 

Aspirates - 1 1/21 

Pus 1/48 - 1/48 

Sputum 1/5 - 1/5 

Urine 3/119 - 3/119 

Vaginal swab 1/15 - 1/15 

Candida tropicalis 

(1.96) 

Aspirates - 1 1/21 

Urine 1/119  1/119 

Vaginal swab 1/15  1/15 

 Total (%)  08/10@ (80)  2/10@ (20) 10/153 (6.54) 

 Total (A+B+C) (%)   143/219$ (65.30) 10/219$ (4.56) 153/219$ (69.8)                                        
*Total number of gram-negative bacilli isolated, # Total number of gram-positive cocci isolated, @Total number of yeast isolated, $ 

Total number of samples tested, COPS-Coagulase positive Staphylococci p<0.001 
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Table 2: Antibiotic resistance pattern of gram-negative bacilli isolated from different clinical samples. 

Antimicrobial agent 

Resistance percentage of gram-negative bacilli 

Escherichia 

coli, (n=54) 

Klebsiella 

species, (n=19) 

Pseudomonas 

aeruginosa, 

(n=19) 

Acinetobacter 

species, (n=12) 

Proteus species, 

(n=3) 

Ceftizoxime 85.18 68.42 84.21 100 66.66 

Piperacillin/ 

tazobactam 
29.62 47.36 42.10 75 33.33 

Cefuroxime 92.59 73.68 100 100 100 

Polymyxin B NT NT 0 0 NT 

Ceftriaxone 83.33 73.68 73.68 83.33 100 

Cefaperazone/ 

sulbactum 
59.25 63.15 73.68 66.66 66.66 

Levofloxacin 79.62 63.15 47.36 41.66 66.66 

Aztreonam 75.92 73.68 42.10 100 66.66 

Imipenem 68.51 52.63 42.10 66.66 100 

Meropenem 9.25 36.84 26.31 58.33 66.66 

Amikacin 18.51 78.94 15.78 41.66 66.66 

Ampicillin/ sulbactam 51.85 73.68 84.21 41.66 66.66 

Amoxicillin/ 

clavulanic acid 
90.74 78.94 73.68 75 100 

Ciprofloxacin 81.48 52.63 31.57 58.33 66.66 

Trimethoprim/ 

sulphamethoxazole 
68.51 63.15 84.21 66.66 100 

Colistin NT NT 0 0 NT 

Ceftazidime/ 

clavulanic acid 
42.59 63.15 57.89 91.66 66.66 

NT-Not tested 

Table 3: Antibiotic resistance pattern of gram-positive cocci isolated from different clinical samples. 

Antimicrobial agent 

Resistance percentage of gram-positive cocci 

CONS, 

(n=19) 

Staphylococcus  

aureus, (n=10) 

Enterococcus 

faecalis, (n=07) 

Gentamicin 0 0 14.28 

Ciprofloxacin 36.48 60 85.71 

Levofloxacin 42.10 60 85.71 

Erythromycon 47.36 60 100 

Linezolid 0 0 0 

Clindamycin 26.31 30 100 

Vancomycin 0 0 0 

Cefuroxime 42.10 70 100 

Ceftizoxime 42.10 70 100 

Ceftriaxone 47.36 80 100 

Azithromycin 89.47 70 100 

Cefoxitin 26.31 70 NT 

Ampicillin/sulbactam 21.05 80 85.71 

Amoxicillin/clavulanic acid 73.68 80 85.71 

Trimethoprim/ sulphamethoxazole 47.36 60 57.14 

Table 4: Different clinical isolates in males and females. 

Isolate Male Female Total 

Acinetobacter species 12 - 12 

Escherichia coli 25 29 54 

Klebsiella species 10 9 19 

Pseudomonas aeruginosa 14 5 19 

Proteus species 1 2 3 

Continued. 
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Isolate Male Female Total 

Coagulase negative Staphylococci 8 11 19 

COPS 7 3 10 

Enterococcus faecalis 1 6 7 

Candida albicans 4 3 7 

Candida tropicais 1 2 3 

Total (%) 83/153, (54.25) 70/153, (45.75) 153, (100.00) 

 

DISCUSSION 

Different pathogens are associated with human 

infections. Management of this infectious diseases by 

timely identification and selection of effective 

antimicrobials against the causative agents help in early 

recovery of the patients and also helps in reducing the 

hospital costs as well as the stay time in hospital. 

Emergence and spread of MDR pathogens are a major 

challenge for better health care management. MDR 

pathogens increase morbidity and mortality in 

hospitalised patients. This study present various 

pathogens isolated from different clinical samples and 

their antimicrobial activity in hospitalised patients.  

The total positivity of the clinical isolates of the present 

study were 69.86% with predominance of gram-negative 

bacilli 69.93% as compared to gram positive cocci 

23.53%. An earlier study has reported a total positivity of 

64.70% which correlates with our study.7 Abebe et al and 

Masyeni et al reported gram-negative bacilli as the most 

predominant isolate. Similar findings are observed in the 

present study. Most of the nosocomial infections are 

associated with gram negative bacilli causing severe form 

of the disease. These strains are mostly MDR.3,8   

The present study has reported a high-level resistance to 

various class of antimicrobials against gram negative 

bacilli and gram-positive cocci. Antibiotic resistance is a 

threat to the world and is a major public problem in India. 

since, India harbours great burden of bacterial diseases. 

Emergence of MDR strains from India for gram negative 

bacilli and gram-positive cocci has been reported.9 This 

coincides with the present study which shows high 

resistance of bacteria to various antimicrobials.  

Urine samples accounted for majority (54.33%) of the 

samples in the present study. similar findings have been 

observed with other studies.1,5 The most common 

pathogen isolated from all clinical samples in our study 

was Escherichia coli 35.29% with predominance of 

females (57.05%) as compared to males (42.95%). This is 

followed by Klebsiella species, CONS and Pseudomonas 

aeruginosa 12.41% each. These findings are in 

correlation with other studies.2,9,10 Among the 

uropathogens isolated, Escherichia coli and Klebsiella 

species were the predominant isolates in our study which 

correlates with earlier studies.5,12   

 

Among the antimicrobials used against Escherichia coli, 

meropenem showed 09.25% resistance, amikacin showed 

18.51% resistance and piperacillin/ tazobactam showed 

29.62% resistance. Nitrofurantoin showed nil resistance 

against Escherichia coli isolates from urine. similar 

findings were also reported by other studies with 

decreased potency of ciprofloxacin and co-trimoxazole 

among uropathogens.5,6,10 Among Klebsiella species 

isolated meropenem is more effective which showed 

36.84% resistance. This finding is different from an 

earlier study which reported 100% resistance.4 In 

Pseudomonas aeruginosa nil resistance was observed for 

polymyxine-B and colistin. Amikacin showed least 

resistance 15.78% to Pseudomonas aeruginosa followed 

by meropenem 26.31%. Higher rate of resistance for 

amikacin (78.00%) and meropenem (100.00%) was 

reported by an earlier study.4 Acinetobacter species 

showed nil resistance to polymyxine-B and colistin and 

41.66% resistance to amikacin, ampicillin/ sulbactam and 

levofloxacin respectively each. Piperacillin/tazobactam 

was the most effective antimicrobial against proteus 

species with 33.33% resistance. This finding is different 

from a previous study which reported 100.00% resistance 

to piperacillin/ tazobactam.4  

Among the gram-positive isolates nil resistance was 

observed for vancomycin, linezolid. Gentamicin showed 

nil resistance against CONS and Staphylococcus aureus 

but showed 14.28% resistance against Enterococcus 

faecalis. Among CONS, ampicillin/sulbactam was the 

most effective antimicrobial with a resistance of 21.05% 

followed by cefoxitin and clindamycin with 26.31% 

resistance. This finding is different from an earlier study 

which reported 100% sensitivity to cefoxitin and 

clindamycin.5 Staphylococcus aureus showed least 

resistance to clindamycin (30%). This finding is different 

from an earlier study which reported 100% resistance to 

Clindamycin.5 Trimethoprin/ sulphamethoxazole showed 

a least resistance of 57.14% when used against 

Enterococcus faecalis. Khatun et al reported a higher 

resistance of 75% to trimethoprin/ sulphamethoxazole. 

The difference in the resistance pattern of different 

antimicrobials for gram negative bacilli and gram-

positive cocci in different studies may be attributed to the 

usage of that particular antimicrobial in different settings. 

High rate of resistance to various antimicrobials in our 

study may be due to inclusion of only hospitalised 

patients. Since nosocomial infections are seen in 

hospitalised patients and the strains are generally resistant 

to most of the commonly used antimicrobials. Similar 
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findings were observed by earlier studies which included 

IPD and OPD patients.5,6 The high rate of antimicrobial 

resistance in IPD patients may indicated the need for 

surveillance studies on nosocomial infections to identify 

the source of infection. Incorrect diagnosis may lead to 

irrational use of antibiotics which may lead to overuse or 

misuse of antimicrobials resulting in dissemination of 

antibiotic resistance. 

CONCLUSION 

The most predominant isolate from different clinical 

samples in our study was Escherichia coli. Among gram 

negative isolates in the present study, the most effective 

antimicrobials are colistin, meropenem, amikacin, 

piperacillin/tazobactam, ampicillin/ sulbactum. Among 

urinary isolates of Escherichia coli, nitrofurantoin is very 

effective. Gentamicin, vancomycin and linezolid are most 

effective antimicrobials against gram positive cocci in 

our study. Significant rise in resistance to antimicrobials 

was observed in this study. Local antimicrobial policy 

should be developed for effective selection of available 

antimicrobials which are the need of the day to reduce the 

burden of diseases on global health care system. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Chanda W, Manyepa M, Chikwanda E, Daka V, 

Chileshe J, Tembo M et al. Evaluation of antibiotic 

susceptibility patterns of pathogens isolated from 

routine laboratory specimens at Ndola Teaching 

Hospital: A retrospective study. PLoS One. 

201914(12):e0226676. 

2. Khatun MS, Nahar S, Kabir MS. Antibiotic 

resistance pattern of bacteria isolated from outdoor 

patients in Dhaka city: a single center study. Stam J 

Microbiol. 2019;9(1):1-4. 

3. Masyeni S, Sukmawati H, Siskayani S, 

Dharmayanthi S, Sari K. Antimicrobial 

Susceptibility Pattern of Pathogens Isolated from 

Various Specimens in Denpasar-Bali: A Two Years 

Retrospective Study.  Biomed Pharma J. 

2018;11(1):493-502. 

4. Sailaja BSG, Prasad PD. Antibiotic resistance pattern 

of bacteria isolated from various clinical specimens 

in a tertiary care hospital. Trop J Path Micro. 

2019;5(9):714-8. 

5. Varshney KR, Dimri S. Antibiotic sensitivity pattern 

of bacterial isolates recovered from clinical samples 

at tertiary care hospital in western UP, India.  Int J 

Health Clin Res. 2021;4(9):1-8. 

6. Mnyambwa NP, Mahende C, Wilfred A, Sandi E, 

Mgina N, Lubinza C et al. 

Antibiotic Susceptibility Patterns of Bacterial Isolate

s from Routine Clinical Specimens from Referral Ho

spitals in Tanzania: A Prospective Hospital-

Based Observational Study. Infect Drug 

Resist. 2021;14:869-78. 

7. Nazneen S, Mukta K, Santosh C, Borde A. 

Bacteriological trends and antibiotic susceptibility 

patterns of clinical isolates at Government Cancer 

Hospital, Marathwada. Indian J Cancer. 

2016;53:583-6. 

8. Abebe M, Tadesse S, Meseret G. Type of bacterial 

isolates and antimicrobial resistance profile from 

different clinical samples at a Referral Hospital, 

Northwest Ethiopia: five years data analysis. BMC 

Res Notes. 2019;12:568-73. 

9. Paul R, Ray J, Sinha S, Mondal J. Antibiotic 

resistance pattern of bacteria isolated from various 

clinical specimens: an eastern Indian study. Int J 

Community Med Public Health. 2017;4:1367-71. 

10. Tobin EA, Samuel SO, Inyang NJ, Adewuyi GM, 

Nmema EE. Bacteriological profile and antibiotic 

sensitivity patterns in clinical isolates from the out-

patient departments of a tertiary hospital in Nigeria. 

Niger J Clin Pract. 2021;24:1225-33. 

11. Ekaete AT, Olowo S, Adewuyi G, Inyang N, Nmema 

EE. Bacteriological Profile and Antibiotic Sensitivity 

Patterns in Clinical Isolates from the Out-Patient 

Departments of a Tertiary Hospital in Nigeria. Ann 

Med Health Sci Res. 2021;11:1453-60. 

12. Hameed T, Al Nafeesah A, Chishti S, AlShaalan M, 

Al Fakeeh K. Community-acquired urinary tract 

infections in children: resistance patterns of 

uropathogens in a tertiary care center in Saudi 

Arabia. Int J Pediatr Adolescent Med. 2019; 6(2):51-

4.  

 

 
 

 

 

 

 

 

 

 

 

 

Cite this article as: Swamy MA, Andhale JD. 

Profile of pathogens isolated from different clinical 

samples and their antimicrobial pattern: a 

retrospective study. Int J Res Med Sci 2021;9:3324-

9. 


