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ABS TRACT  
 

 

BACKGROUND 

An antibiogram is an overall profile of the antibiotic susceptibility of an organism to 

a collection of antimicrobial agents routinely tested and used. Most hospitals issue 

once a year an antibiogram, which is a summary of the most important antibiotic 

resistance pattern of that hospital. This study aims to develop an antibiogram for a 

tertiary care hospital through a retrospective analysis. We also wanted to determine 

the antimicrobial resistance pattern of bacterial isolates from different clinical 

samples. 

 

METHODS 

This is a retrospective, hospital record-based study conducted at the Department of 

Microbiology in a tertiary care hospital from February 2018 to July 2018. A total of 

890 samples (193 pus samples, 225 sputum samples 59 blood samples and 413 urine 

samples) was isolated and tested for antibiotic susceptibility by Kirby-Bauer disc-

diffusion method according to CLSI guidelines. WHONET software is used for the 

preparation of antibiogram report. 

 

RESULT 

The most frequently isolated species from pus samples were Gram positive cocci (42 

%) which shows highest sensitivity to Linezolid (93.5 %). Among the urine samples, 

E. coli was the predominant isolate, which shows highest sensitivity towards 

Chloramphenicol (95.4 %) and Meropenem (92.8 %). In the 225 sputum samples, 

NFGNB (Non-Fermented Gram-Negative Bacteria) (37 %) was the most frequently 

isolated species which shows highest sensitivity towards Chloramphenicol. Out of the 

59 blood samples, NFGNB shows highest sensitivity towards Linezolid (100 %). 

 

CONCLUSION 

This hospital-based data will help to implement better infection-control strategies 

and improve the knowledge of antibiotic resistance pattern in our region. 
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BACK GRO UND  
 

 

 

Antimicrobial resistance (AMR) has become a major public 

health concern and is a phenomenon in which the originally 

sensitive antibiotics become ineffective against the 

microorganisms.1 The infection caused by the resistant strains 

of bacteria often increase the mortality, morbidity and cost of 

treatment than those caused by the susceptible strains. The 

emergence of AMR in addition to deficiency of novel 

antibiotics underlines the urgency of optimising the use of 

available antibiotics to reduce the disease burden.2 AST 

(Antimicrobial Susceptibility Testing) helps to determine AMR 

pattern of various bacterial isolates, to make the antibiotic 

treatment decisions and forecast therapeutic outcome. AST 

results are interpreted using the CLSI (Clinical and Laboratory 

Standards Institute) guidelines and it helps the clinicians to 

choose a cost-effective antibiotic to the patient. As the AMR 

pattern exposed an increase in the frequency of antibiotic 

resistant bacteria in various health-care settings, the 

perception of antibiograms was introduced.  Antibiograms are 

useful in choosing the best effective therapy for the patients in 

need. It guides the health care professionals in finalising an 

appropriate empirical therapy in accordance with the local 

susceptibility rates. The susceptibility and resistance rates of 

the commonly isolated organisms to their commonly 

prescribed antibiotics are obtainable separately in the 

antibiogram. Susceptibility statistics varies geographically, 

and these susceptibility patterns of the clinically important 

isolates are vital for optimising antibiotic therapy and also 

helps to develop an effective infection control programme.3 

The antibiogram report can be generated using a software 

called WHONET, which gives uniform guidelines in performing 

the AST. The potential of antibiograms would be the merging 

of patient related data to make the results more reliable. 

Antibiograms also aid in the stratification of the susceptibility 

percentage data for multi-drug resistant organisms and hence, 

ensures the quality of treatment provided. The most vital 

objective of antibiogram is the execution of antimicrobial 

stewardship by developing an antibiotic policy and standard 

treatment guidelines. AMR can also be monitored using this 

programme. 

In the current study, we aim to determine the AMR pattern 

of bacterial isolates from a tertiary care hospital through a 

retrospective analysis, which helps to formulate an 

institutional antibiotic policy and thereby guides clinicians to 

choose an empirical antimicrobial therapy in a rational way. 

 

 
 

ME TH OD S  
 

 

A retrospective study was carried out from February 2018 to 

July 2018, in the Department of Microbiology at a tertiary care 

hospital in Kerala. All the culture positive samples received in 

the Bacteriology section of the hospital was included in the 

study and the repeat isolates from a same person is excluded 

from the study in order to avoid duplication. The clinical 

samples like sputum, urine, pus and blood samples were 

collected from the patients and sent to the microbiology 

department for culture and sensitivity test. A retrospective 

evaluation of all the samples was carried out on the basis of the 

patient’s case records, in a standard data collection format. 

Sam ple Pr o ce ssi ng  

The samples are inoculated on to blood agar and MacConkey 

agar. Plates are incubated at 37° C for 24 hours. Following 

incubation, isolated colonies obtained are identified by series 

of biochemical tests following standard procedures. All 

isolates were tested for AST by the standard Kirby-Bauer disc 

diffusion method according to Bauer et al. The test organism 

was picked up with a sterile loop, suspended in peptone water, 

and incubated at 37° C for 2 hours. It was then inoculated on 

the surface of a Muller-Hinton Agar (MHA) plate using sterile 

cotton swab. Antibiotics disc used in the study are Ampicillin 

(AMP), Amikacin (AMK), Erythromycin (ERY), Amoxicillin-

Clavulanic acid (AMC), Vancomycin (VAN), Penicillin (PEN), 

Piperacillin- Tazobactam (TZP), Piperacillin (PIP), Ofloxacin 

(OFX), Norfloxacin (NOR), Nitrofurantoin (NIT), Meropenem 

(MEM), Linezolid (LNZ), Levofloxacin (LVX), Imipenem (IPM), 

Gentamycin (GEN), Clindamycin (CLI), Ciprofloxacin (CIP), 

Ampicillin-Sulbactam (SAM), Cefotaxime (CTX), Cefuroxime 

(CXM), Ceftazidime (CAZ), Tigecycline (TGC), Tetracycline 

(TCY), Teicoplanin (TEC), Trimethoprim-Sulfamethoxazole 

(SXT), Colistin (COL), Chloramphenicol (CHL), Cefpodoxime 

(CPD), Ceftriaxone (CRO), Cephalothin (CEP), Cefazolin (CZO). 

The plate was incubated at 37° C overnight. The zone of 

inhibition was measured and interpreted according to the CLSI 

guidelines.4 

 

 

S ta ti s ti cal  An aly si s  

Data was entered and organised into Microsoft Excel 2013 

datasheet, then subjected to statistical analysis using the 

software WHONET (version 5.6). WHONET is a windows-

based database software package for the management of 

microbiology laboratory data and the analysis of AST results.5 

The data structure has 3 main parts; 

1. A laboratory configuration file: Which permits the entry 

and modification of laboratory specific information. 

2. An interface for data entry: Which supports the entry of 

susceptibility results performed by disc diffusion, MIC etc. 

The results were interpreted as i.e., Resistant (R), 

Intermediated (I), Sensitive (S). 

3. Analysis and reporting of resistance data: The user can 

select the type of analysis to run, the species of bacteria to 

analyse the subsets of isolates to include, the 

antimicrobial agents, period to examine type of analysis 

including the percentage of data categorised as Resistant, 

Intermediate, or Susceptible by standard break points.5 

This study was approved by the hospital Ethics 

Committee (IEC No: IEC/NOV/18/05). 

 

 
 

 

RES ULT S  
 

 

 

Out of 890 samples collected, 438 were males and 452 were 

females, 793 were from hospitalised inpatients and 97 

samples from outpatient department. Other 

Enterobacteriaceae includes Enterobacter, E. coli, Salmonella, 

Klebsiella pneumonia, Proteus mirabilis, Proteus vulgaris, 

Citrobacter species, Citrobacter koseri. Non-Fermenting Gram 

Negative Bacilli (NFGNB) consists of Acinetobacter, Moraxella, 

Pseudomonas species, Pseudomonas aeruginosa, 

Stenotrophomonas, Burkholderia, Moraxella catarrhalis. Gram-

Positive Cocci (GPC) include Staphylococcus aureus, 
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Streptococcus pneumonia, Streptococcus pyogenes, 

Enterococcus species. 

 

 

Se nsi ti vi ty  Pa t ter n o f  Di f fer e nt P atho gen s to  

Di f fer e nt A n ti bi o ti c s  Based o n S amp les  

Colle c ted .  
 

1. Pus 

Among 890 samples collected, 193 were found to be pus 

samples. Out of which the most frequently isolated species 

were GPC 81 (42 %) followed by other Enterobacteriaceae 43 

(22 %), Escherichia coli (E. coli) 37 (19 %) and NFGNB 32 (17 

%) (Fig. 1). 

 

 

Figure 1. Number of Isolates Obtained from Pus Sample 

 
Antibiotics 

Used 
E. coli 

Other 
Enterobacteriaceae 

NFGNB GPC 

CPD - - - 50 
AMP 5.05 31.4 50 80 
SAM 51.2 62.6 55.5 39.5 
AMK 63.1 66.1 74.7 33 
AMC 17.3 40.3 60 61.1 
CEP - 0 - - 
CXM 18.2 53.1 65 14.9 
CRO 15.5 45.5 65 14.9 
CPX 16.5 53.1 65 43.3 
COL - - - - 
CIP 27.6 65.1 74.7 25 
CLI - - - - 
CZO 13.2 21.5 20 13.7 
CAZ 18 56.1 75.5 14.1 
CHL 95.4 85.7 94.4 25.6 
SXT 42.5 53.5 90 38.3 
ERY 16.6 - - 12.5 
GEN 60.1 72.7 80.8 35.8 
IPM 53.9 65 88.8 29.1 
LVX 27.3 62.4 74.7 24.1 
LNZ 50 33.3 100 92.2 

MEM 92.8 72.4 100 39.5 
NIT 82.5 32.3 51.6 93 
NOR 27.6 55.1 44.7 15.8 
OFX 28.8 62.2 74.7 24.6 
PIP 13.5 54.4 79.4 36.8 
TZP 67.3 72.8 88.9 41.3 
PEN 3.1 21.3 10 20.4 
TCY 27.7 - 20 58.6 
TGC - - - 33.3. 
TEC 33.3 - - 54.7 
VAN 33.3 100 20 95.8 

Table 1. Susceptibility Pattern among the Isolates (Pus Antibiogram) 

 

Among the isolates, E. coli showed highest sensitivity 

towards MEM (100 %), TGC (97.6 %) and CHL (96.6 %), 

moderate sensitivity towards IPM (56.15) and LVX (50.75 %) 

and least sensitivity towards AMP (6.5 %), CLI (5.5 %) and PEN 

(2.3 %). Other Enterobacteriaceae showed high sensitivity 

towards CTX (97.9 %), TZP (96.5 %) and TGC (93.3 %), 

moderate sensitivity towards AMP (55 %), CHL (54.8 %) and 

least sensitivity towards PEN (24.2 %), NIT (16.6 %). NFGNB 

showed high sensitivity towards CHL (79.1 %), TGC (75 %), 

moderate sensitivity towards SAM (41.6 %), PIP (54.8 %) and 

least sensitivity towards LNZ (16.6 %). GPC showed high 

sensitivity towards LNZ (93.5 %), moderate sensitivity 

towards IPM (50 %) and least sensitivity towards CHL (25 %). 

(Table 1) 

 

2. Urine 

Among the 890 samples, 413 samples were found to be urine 

samples. Out of the total samples, predominant isolate was E. 

coli 222 (54 %) followed by other Enterobacteriaceae 137 (33 

%), NFGNB 35 (8 %) and GPC 19 (5 %). 

 

Antibiotics Used E. coli Other Enterobacteriaceae NFGNB GPC 
CPD - - - 50 
AMP 5.05 31.4 50 80 
SAM 51.2 62.6 55.5 39.5 
AMK 63.1 66.1 74.7 33 
AMC 17.3 40.3 60 61.1 
CEP - 0 - - 
CXM 18.2 53.1 65 14.9 
CRO 15.5 45.5 65 14.9 
CTX 16.5 53.1 65 43.3 
COL - - - - 
CIP 27.6 65.1 74.7 25 
CLI - - - - 
CZO 13.2 21.5 20 13.7 
CAZ 18 56.1 75.5 14.1 
CHL 95.4 85.7 94.4 25.6 
SXT 42.5 53.5 90 38.3 
ERY 16.6 - - 12.5 
GEN 60.1 72.7 80.8 35.8 
IPM 53.9 65 88.8 29.1 
LVX 27.3 62.4 74.7 24.1 
LNZ 50 33.3 100 92.2 

MEM 92.8 72.4 100 39.5 
NIT 82.5 32.3 51.6 93 
NOR 27.6 55.1 44.7 15.8 
OFX 28.8 62.2 74.7 24.6 
PIP 13.5 54.4 79.4 36.8 
TZP 67.3 72.8 88.9 41.3 
PEN 3.1 21.3 10 20.4 
TCY 27.7 - 20 58.6 
TGC - - - 33.3 
TEC 33.3 - - 54.7 
VAN 33.3 100 20 95.8 

Table 2. Susceptibility Pattern among the Isolates  
(Urine Antibiogram) 

 

Among the isolates, E. coli showed high sensitivity towards 

CHL (95.4 %), MEM (92.8 %), moderate sensitivity towards 

IPM (53.9 %), SXT (42.5 %) and least sensitivity towards AMP 

(5.05 %), PEN (3.1 %). Other Enterobacteriaceae showed high 

sensitivity towards VAN (100 %), CHL (85.7 %), moderate 

sensitivity towards AMC (40.3 %), CRO (45.5 %) and least 

sensitivity towards PEN (21.3 %), CZO (21.5 %). NFGNB 

showed high sensitivity towards LNZ (100 %), MEM (100 %) 

and CHL (94.4 %), moderate sensitivity towards NOR (44.7 %), 

AMP (50 %) and least sensitivity towards PEN (10 %). GPC 

showed high sensitivity towards VAN (95.8 %), NIT (93 %) 

and LNZ (92.2 %), moderate sensitivity towards CTX (43.3 %), 

TZP (41.3 %), and least sensitivity towards ERY (12.5 %), CZO 

(13.7 %) (Table 2). 

 

3. Sputum 

Among 890 samples, 225 were found to be sputum samples in 

which NFGNB 84 (37 %) was the most frequently isolated 

followed by other Enterobacteriaceae 79 (35 %), GPC 35 (16 

%) and E. coli 27 (12 %). Among the isolates, E. coli showed 

high sensitivity towards CHL (95.8 %), moderate sensitivity 

towards IPM (46.5 %), TCY (45.8 %), and least sensitivity 

towards PEN (6.2 %), PIP (2.9 %). Other Enterobacteriaceae 

showed high sensitivity towards COL (100 %), MEM (97.5), 

moderate sensitivity towards TEC (58.3 %) and least 

sensitivity towards CLT (16.6 %) AMP (10.4 %). NFGNB 

37

43

32

81
E.coli

Other
Enetrobact
eriaceae
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showed high sensitivity towards GEN (95.3 %), CIP (90.2 %), 

moderate sensitivity towards TGC (51 %), CXM (53.8 %) and 

least sensitivity towards AMP (27.2 %), PEN (27.2 %). GPC 

showed high sensitivity towards VAN (90 %), moderate 

sensitivity towards NIT (40.8 %), CAZ (42.7 %) and least 

sensitivity towards OFX (20 %). (Table 3). 

 

Antibiotics Used E. coli 
Other 

Enterobacteriaceae 
NFGNB GPC 

CPD - - - - 
AMP - 10.4 27.2 64.4 
SAM 44.4 67.5 55.4 49.4 
AMK 66.6 92.5 72.5 55.6 
AMC 20.8 66.1 79.6 62.3 
CEP - - - - 
CXM 20.8 73.4 53.8 38.6 
CRO 20.8 79.5 65.6 73.7 
CTX 20.8 80.2 79.4 77.2 
COL - 100 - - 
CIP 31.9 82.3 90.2 53.5 
CLI - 16.6 - 64.2 
CZO 20.8 70.6 27.7 47.9 
CAZ 11.1 70.2 62.1 42.7 
CHL 95.8 77.4 87.2 29.3 
SXT 43.7 82.4 76.5 68.7 
ERY - - - 38.9 
GEN 54.1 91 95.3 56.1 
IPM 46.5 91.8 66.1 55.4 
LVX 31.9 85.8 87.8 53.5 
LNZ - - - 95 

MEM 80.5 97.5 83.6 45.6 
NIT - - - 40.8 
NOR - - - - 
OFX - - - 20 
PIP 2.7 75.8 84.9 29.5 
TZP 75.7 97.1 83.9 46.9 
PEN 6.2 76 27.2 61.7 
TCY 45.8 80.8 59.1 74.9 
TGC 83.3 95.8 51 63.3 
TEC 16.6 58.3 - 61.1 
VAN - - - 90 

Table 3. Susceptibility Pattern among the Isolates  
(Sputum Antibiogram) 

 

4. Blood 

Among 890 samples, 59 were found to be blood samples, out 

of which NFGNB 36 (61 %) were the most frequently isolated 

species followed by Other Enterobacteriaceae 34 (57.6 %), 

GPC 19 (32 %) and E. coli 12 (20.3 %). 
 

Antibiotics Used E. coli 
Other  

Enterobacteriaceae 
NFGNB GPC 

CPD - - - 41.6 
AMP - 37.5 27.3 54.1 
SAM 50 56.2 50.1 63.8 
AMK 80 82.9 90.7 87.5 
AMC - 44.5 31.7 80.5 
CEP - - - - 
CXM - 38.3 16.2 70.8 
CRO - 42.4 32.9 80.5 
CTX - 42.4 32.9 80.5 
COL - - - - 
CIP - 74.4 86.2 84.3 
CLI 30 - - 75 
CZO - 37.5 13.3 100 
CAZ - 62 50.5 70.8 
CHL - 54.5 72.2 - 
SXT 80 55.5 42.2 100 
ERY - - - 75 
GEN - 61.6 92.5 84.3 
IPM 90 77 91.6 62.5 
LVX 50 74.4 77.9 83.3 
LNZ 30 33.3 100 93.7 

MEM - 63.3 93.3 62.5 
NIT 80 37.5 13.3 100 
NOR - 37.5 13.3 - 
OFX 10 37.5 13.3 - 
PIP - 40.8 75.7 58.3 
TZP - 79.9 80 70.8 
PEN 70 66.6 0 40.6 
TCY - - - 75 
TGC - - - 100 
TEC - - - 83.3 
VAN - - - 100 

Table 4. Susceptibility Pattern among the Isolates  
(Blood Antibiogram) 

Among the isolates, E. coli showed high sensitivity towards 

IPM (90 %), moderate sensitivity towards SAM (50 %) and 

least sensitivity towards OFX (10 %). Other 

Enterobacteriaceae showed high sensitivity towards TZP (79.9 

%), moderate sensitivity towards CHL (54.5 %), SXT (55.5 %) 

and least sensitivity towards LNZ (33.3 %). NFGNB showed 

high sensitivity towards LNZ (100 %), MEM (93.3 %), 

moderate sensitivity towards SAM (50.1 %), CAZ (50.5 %) and 

least sensitivity towards NIT (13.3 %), NOR (13.3 %) and OFX 

(13.3 %). GPC showed high sensitivity towards CZO (100 %), 

SXT (100 %), NIT (100 %) and VAN (100 %), moderate 

sensitivity towards AMP (54.1 %), least sensitivity towards 

PEN (40.6 %), CPD (41.6 %) (Table 4). 

 

 
 

 

DI SCU S SI ON  
 

 

In our study,  890 samples were collected from various 

departments,  out of which,  438 were male patients and 452 

were female patients, contradicting the study findings of 

Saritha Kammath et al., where male patients (62.3 %) where 

found to be higher than female patients (37.7 %).6 Among the 

413 urine samples collected, E.coli (54 %) was the 

predominant organism isolated followed by other 

Enterobacteriaceae (33 %), NFGNB (8 %) and GPC (5 %).These 

findings were consistent with the study done by Nasim Kashef 

et al.7 In our study, E. coli showed high susceptibility towards 

Chloramphenicol (95.4 %) similar to the study conducted by 

Beyene et al.8 The sensitivity pattern showed moderate 

sensitivity towards trimethoprim-sulphamethoxazole (42.5 

%) in accordance with the study conducted by Nasim Kashef 

et al.21 

E. coli was least sensitive to ampicillin, similar finding was 

reported by Getenet Beyene et al.8 Enterobacteriaceae were 

the next common group of organisms isolated. A study 

conducted by Shanthi J et al showed high susceptibility of 

Enterobacteriaceae to vancomycin as that obtained from our 

study.9 The study findings of Wahengbam PS Al Waheed et al 

showed moderate susceptibility towards netilmicin (68 %) 

contradicting our study in which ampicillin (55 %) was 

moderately susceptible.10 

Maximum resistance to third generation cephalosporins 

was reported by A. Ashaet al., which is in accordance with our 

study findings.11 Contrary to our study, NFGNB species were 

highly susceptible to meropenem (100 %), a study by Shilpa A. 

Gokale produced similar results.12 NFGNB species showed 

moderate susceptibility towards piperacillin (54.8 %) similar 

to the study findings of Wahengbam PS Al Waheed et al.10 The 

isolates showed least susceptibility to ampicillin (2.3 %) and 

cotrimoxazole (9.2 %) in a study conducted by Shilpa A. 

Gokaleet. al., contrary to our study in which penicillin (10 %) 

showed least susceptibility and ampicillin (50 %) was 

moderately sensitive.12 In accordance with our study, Gram 

positive cocci were highly sensitive towards vancomycin in the 

findings of Ahish Jitendranath et al.13 

Ochedaet. al., in their study showed high susceptibility of 

gram-positive cocci towards erythromycin (66.7 %) 

contradicting our results in which erythromycin showed least 

susceptibility (12.5 %).14 Gram positive cocci was found to 

have moderate sensitivity towards cefotaxime (43.3 %) and 

piperacillin with tazobactam (41.3 %) in contrast to the results 
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obtained by Ocheda et al.14 Among the 225 sputum samples 

collected, NFGNB (37 %) was the most frequent isolate 

followed by other Enterobacteriaceae (35 %), GPC (12 %) and 

E.coli (12 %) unlike the study conducted by Syed Muteq 

Ahmed et al in which Enterobacteriaceae (41.9) was 

predominant followed by NFGNB (26.8 %).15 E. coli showed 

high sensitivity to imipenem (100 %) as observed by 

Gurumayum Preethiet al., contradicting our findings in which 

the organism showed moderate sensitivity (46.5 %) towards 

the antibiotic.16 

Least susceptibility was shown towards piperacillin (2.9 

%) by the organism as observed by Ugur Gonlugur et. al., 

where the percentage sensitivity was 27.8.17 In the study 

findings of Ravi Pathiyil Shake et. al., least susceptibility was 

observed towards chloramphenicol by E. coli, this result 

contradicts our study where maximum susceptibility towards 

chloramphenicol (95.8 %) was seen. Enterobacteriaceae 

isolates showed high susceptibility towards meropenem (97.5 

%) consistent with the findings of Gurumayum Preethi et. al.16 

According to the study results of Namratha KG et al., 

Enterobacteriaceae showed least susceptibility towards 

ampicillin (10.4 %) as seen in our study.18 

Enterobacteriaceae showed moderate sensitivity towards 

teicoplanin (58.3 %) whereas the study findings of Namratha 

KG et. al., and Eze E.et al., showed moderate sensitivity of the 

organisms towards ciprofloxacin (59 %).19 The study findings 

of Maria Amaushtaq Gill et al., and Gurumayum Preethi et al., 

where NFGNB isolates showed least (12.2 %) and moderate 

(48.8 %) susceptibility to ciprofloxacin contradicts our study 

in which ciprofloxacin was found to have high susceptibility 

(90.2 %).16 Moderate susceptibility was shown by NFGNB 

towards ciprofloxacin (50.4 %) and amikacin (49.5 %) in the 

study findings of Shilpa K. Gokaleet. al., contrary to our study 

where cefuroxime (53.8 %) and tigecycline (51 %) were found 

to have moderate susceptibility.12 

NFGNB showed least susceptibility towards ampicillin 

(27.2 %), similar results were obtained from the study done by 

ShilpaK. Gokale et al.12 Gram positive isolates showed high 

sensitivity towards vancomycin (90 %) in accordance with the 

findings of Tripathi Purti C et al.20 In correlation with the study 

findings of C. Manikandan et al Gram positive isolates 

exhibited least sensitivity towards ofloxacin (20 %).21 A 

study conducted by Borkot Ullah et al., summarised Gram 

positive isolates to have least susceptibility towards 

ceftazidime whereas ceftazidime was found to be moderately 

susceptible (42.7 %) in our study.22 

Out of 59 blood samples collected, NFGNB (61 %) was 

found to be the most frequent isolate followed by other 

Enterobacteriaceae (57.6 %), GPC (32 %) and E. coli (20.3 %) 

similar to the study findings of Narayan Gyawali et al., in which 

Staphylococcus aureus (39.6 %) remained the predominant 

isolate followed by Klebsiella (13.5 %).23 

E. coli isolates showed high susceptibility towards 

imipenem (90 %) similar to the study findings of Ali Hashemiet 

al.15 In the study conducted by Sweta et al. E. coli was found to 

be moderately susceptible towards ofloxacin (50 %) contrary 

to our study where ofloxacin showed least (10 %) 

susceptibility.24 The study findings of Shilpi Gupta et al. 

revealed moderate susceptibility of E.coli towards 

ciprofloxacin (52.8 %) contradicting our study findings where 

ampicillin / sulbactum (50 %) was moderately susceptible.25 

Enterobacteriaceae isolates showed high susceptibility to 

piperacillin / tazobactam (79.9 %), the study findings of Shilpi 

Gupta et al. contradicts our findings where high susceptibility 

was shown towards imipenem. A study conducted by Tariq 

Mahmud Tariq revealed moderate susceptibility of 

Enterobacteriaceae towards gentamycin (47.2 %), contrary to 

our results where chloramphenicol was found to be 

moderately (54.5 % susceptible.26 

Shilpi Gupta et al. in this study showed least susceptibility 

of Enterobacteriaceae isolates towards ampicillin unlike our 

study in which linezolid (33.3 %) was found to be least 

susceptible. NFGNB isolates showed high susceptibility 

towards linezolid (100 %) contrary to the study findings of 

Shilpi Gupta et al. where colistin showed high (100 %) 

susceptibility. 

Moderate sensitivity to co-trimoxazole (48 %) was shown 

by the study conducted by Narayan Gyawaliet al., unlike our 

study where ampicillin / sulbactum was found to be 

moderately (50.1 %) susceptible. NFGNB isolates were found 

to have least susceptibility towards nitrofurantoin (13.3 %) 

which is in accordance with the study findings of Shankara 

Kutty J et al. Gram-positive isolates showed high susceptibility 

towards vancomycin (100 %) similar to the study findings of 

Tariq Mahmud Tariq. 

Moderate susceptibility was shown towards cefotaxime by 

Gram positive cocci in a study conducted by Naryan Gyawali et 

al. unlike our study results where ampicillin (54.1 %) was 

found to be moderately susceptible. Gram positive isolates 

showed least susceptibility towards penicillin similar to the 

study findings of Narayan Gyawali et al.27 

Out of the 193 pus samples collected, GPC (42 %) was the 

predominant isolate followed by Enterobacteriaceae (22 %), 

E.coli (19 %) and NFGNB (17 %) contradicting the study 

findings of Rugira Trojan et al. in which E.coli (51.2 %) was the 

most frequent isolate.28 In the study conducted by Satyjee K 

Pawaret al., high sensitivity was shown towards meropenem 

similar to our study.29 Imipenem (56.15 %) was found to be 

moderately sensitive towards E.coli contrary to the study 

findings of Roopa C et al., where imipenem showed high (94.4 

%) sensitivity.30 E. coli showed least susceptibility towards 

ampicillin (6.5 %) similar to the study findings of Roopa C et 

al.30 Enterobacteriaceae isolates showed high susceptibility 

towards piperacillin / tazobactam (96.5 %) in accordance with 

the study findings of Rajiv Kumar et al. 

Moderate sensitivity was shown towards piperacillin (54.8 

%) similar to the results obtained by Swati Duggal et al., where 

piperacillin showed percentage sensitivity of 61.29.31 In the 

study conducted by Satyajeet et al. Enterobacteriaceae isolates 

showed least susceptibility to nitrofurantoin (25 %) which is 

in accordance with our study. NFGNB isolates showed high 

susceptibility to chloramphenicol (79.1 %) contrary to the 

results obtained by Swati Duggal et al. in which imipenem was 

found to be highly susceptible. Moderate susceptibility was 

shown by NFGNB isolates towards piperacillin (54.8 %) as in 

a study conducted by A. Malini et al.32 NFGNB isolates showed 

least susceptibility towards Linezolid contradicting the study 

findings of Swathi Duggalet al., where cefadroxil (2.1 %) was 

least susceptible. 

Gram positive isolates showed high susceptibility towards 

linezolid (93.5 %) in accordance with the study results 

obtained by Poonamvarma et al.33 A study conducted by Swati 

Duggal et al. showed moderate sensitivity of Gram-positive 
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isolates towards imipenem, similar to our study results. Gram 

positive isolates showed least susceptibility towards 

chloramphenicol (25 %) in accordance with the results 

obtained by Narayan Gyawali et al. 

 

 
 

 

CONC LU S ION S  
 

 

 

The study identifies the sensitivity pattern of organisms 

towards the commonly used antibiotics. The cause of 

resistance maybe attributed to factors like irrational use of 

antibiotics. Hence to prevent the resistant bacteria, it is 

essential to have an antibiogram for hospitals to know the 

susceptibility pattern of common organisms and to provide 

suitable empirical therapy. 
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