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	 ABSTRACT: 
—	 Objective: Sepsis and septic shock are the leading cause of morbidity and mortality in both diabetic and 

non-diabetic patients with a wide diversity of bacteria prevalent in the community. Local data about an-
timicrobial resistance in both diabetic and non-diabetic patients should be available for proper initiation 
of empirical therapy. Our aim is to evaluate the spectrum of pathogens causing sepsis and septic shock 
and their profiles of antimicrobial resistance on a series of diabetic and non-diabetic patients.

—	 Patients and Methods: A prospective observational study with 495 participants was conducted tar-
geting the diabetic and non-diabetic patients admitted with sepsis or septic shock in intensive care unit 
(ICU). Antibiotic sensitivity test was done on each of the isolates and the results of the antibiogram were 
compared between diabetic and non-diabetic patients. The statistical analysis was done by Chi-Square 
test, Fisher’s exact test using statistical product and service solutions known as statistical package for the 
social sciences (SPSS), 17.0 version (Chicago, IL, USA).  

—	 Results: The most common isolated organism was Klebsiella followed by Escherichia coli, Staphylococ-
cus, Acinetobacter and Enterococcus in both diabetic and non-diabetic patients. Highest sensitivity was 
seen for tigecycline and colistin whereas highest resistance was seen for cephalosporin, fluoroquino-
lones and carbapenems in both diabetic and non-diabetic patients. Statistically significant results were 
seen for sensitivity for Trimethoprim-sulfamethoxazole for Acinetobacter and Escherichia coli. Statistical-
ly significant results for carbapenem, beta Lactam + beta Lactamase Inhibitor, cefepime were observed 
for Klebsiella and for teicoplanin and vancomycin was observed for Enterococcus.

—	 Conclusions: This study helps to understand the diversity of bacteria prevalent in community and for-
mulate a better empirical antibiotic usage policy with proper implementation of antibiotic stewardship in 
a better way. Empirical antibiotic therapy should be prescribed only after performing antimicrobial sus-
ceptibility testing in order to obtain a better outcome.

—	 Keywords: Sepsis, Bacterial diversity, Resistance pattern, Diabetes, Gram negative bacteria, Gram pos-
itive bacteria.
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PATIENTS AND METHODS

The prospective study included bacterial isolates identi-
fied from various samples collected at In-patient depart-
ment (IPD) of Max Super Specialty Hospital, Vaishali, a 
tertiary care facility of Delhi-NCR between March 2018 
to March 2019.

The study was approved by the Ethical Committee 
of Max Super Specialty Hospital, Vaishali, Ghaziabad, 
India.

Bacterial Identification Method 
and Antibiotic Susceptibility Testing

Bacterial isolates were recovered from different clinical 
samples including blood, urine, respiratory secretions 
and others. The isolates were identified by standard mi-
crobiological methods and the automated Vitek 2 sys-
tem. All repeat isolates and the isolate recovered from 
the regions of most likely colonization such as throat 
swab, perianal swab etc. were excluded from the study. 
Six major classes of antibiotics, namely, beta lactams, 
fluoroquinolones, carbapenems, macrolides, aminogly-
cosides, and sulfamethoxazole-trimethoprim, in addi-
tion to colistin and tigecycline, were used to determine 
the antibiotic susceptibility pattern of isolates.

Statistical Analysis

Statistical analysis was performed by the SPSS program 
for Windows, version 17.0 (SPSS,   Chicago, IL, USA). 
Continuous variables are presented as mean ± SD, and 
categorical variables are presented as absolute numbers 
and percentage. Data were checked for normality be-
fore statistical analysis. Normally distributed continu-
ous variables were compared using the unpaired t-test, 
whereas the Mann-Whitney U test was used for those 
variables that were not normally distributed. Categori-
cal variables were analyzed using either the Chi-square 
test or Fisher’s exact test. p<0.05 was considered statis-
tically significant.

RESULTS

A total of 495 participants were included in the final anal-
ysis, with 240 participants in the diabetic group and 255 
participants in the non-diabetic group. The mean age of 
participants in the diabetic group was 65.43 ± 10.36 and 
60.75 ± 15.15 in the non-diabetic group. The difference 
in mean age between the study group was statistically 
significant (p-value<0.05). Out of 240 diabetic patients, 
133 (55.42%) were male, and 107 (44.58%) were female. 
Out of 255 non-diabetic patients, 171 (67.06%) were 
male, and 84 (32.94%) were female. Lower respiratory 
tract infection (LRTI) was observed to be 101 (42.26%) 
in diabetic patients, whereas in non-diabetic patients, it 
was 133 (52.16%). Other sources of sepsis were Blood 
stream infection (BSI) which was 58 (24.27%) in diabet-
ic and 55 (21.57%) in non-diabetic patients, urinary tract 

INTRODUCTION

Sepsis and septic shock, with subsequent multi-organ 
failure, are the leading causes of mortality in inten-
sive care units1. Sepsis accounts for more than 10% of 
in-hospital mortality. The risk for developing infections 
and sepsis is high in patients with type 2 diabetes mel-
litus. Also, the prognosis of infection can be worsened 
by the presence of type 2 diabetes mellitus. This leads 
to an increased rate of mortality and morbidity in type 2 
diabetes mellitus patients with sepsis2.

Sepsis that is complicated by acute organ dysfunction 
accounts for around half of intensive care unit resource uti-
lization3,4. Its associated morbidity and mortality are high-
er when compared to sepsis without acute organ dysfunc-
tion. The mortality rate caused due to severe sepsis varies

from 28.6% to 49.6%3,5. Advanced age, chronic alco-
holism, and an immunosuppressed state are the various 
factors that can negatively impact the treatment out-
come of severe sepsis6.

Different types of organisms can cause sepsis. The 
most common organism isolated in septic patients is the 
gram-negative bacteria. Recently, the proportion of pa-
tients with severe infections due to gram-positive bacte-
ria has increased. It accounts for half of the incidents of 
septicemia and severe systemic infections.

The hospital mortality rate identified in the bacte-
remic diabetic patients and non-diabetic patients is 
24.1% and 44.0%. Diabetic patients with bacteremia are 
less likely to develop septic shock and acute renal fail-
ure with 4% and 7% risk as compared to non-diabetic 
patients with 13% and 19% risk, respectively. The mor-
tality rate for diabetic patients and non-diabetic patients 
with bacteremia is identified to be 21.6% and 37.2%.

The appropriate selection of empirical antibiotics 
based on the pattern of local antibiotic resistance can 
reduce the mortality rate and increase the rational use 
of antibiotics. Pradipta et al7 conducted a retrospective 
observational study in which levofloxacin, ceftazidime, 
ciprofloxacin, cefotaxime, ceftriaxone, and erythromy-
cin were the most frequently used antibiotics in patients 
with sepsis with an average resistance of above 50%. In 
a cross-sectional study conducted by Anvarinejad et al8, 
multidrug resistance was identified in 91% of the isolates 
and methicillin resistance in 78% of S. aureus isolates. 
Whereas 53% of the gram-negative species were identi-
fied as positive for extended-spectrum β-lactamase.

The mortality ascribed to sepsis is decreasing because 
of improvements in treatment and nursing, but still, sepsis 
remains a critical problem, especially in diabetic patients. 
The influence of diabetes mellitus on the outcomes of sep-
sis remains controversial. The antimicrobial resistance of 
bacterial pathogens in the diabetic population with infection 
is less investigated. Routine bacteriological profiling along 
with their antibiotic resistance patterns should be considered 
as a necessary component in the management of sepsis. A 
knowledge of these patterns is essential when local policies 
on the use of antibiotics are being devised. The present study 
was conducted to compare the bacterial diversity in sepsis 
patients under ICU care and their antibiotic resistance pat-
tern in diabetic patients and nondiabetic patients.
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9 (17.65%) from BSI, 9 (17.65%) from SSTI. Klebsiella 
was isolated in 43 (61.43%) LRTI patients; the rest of the 
other sources revealed 12 (17.14%) in UTI, 12 (17.14%) in 
BSI, 3 (4.29%) in SSTI. A major source of Pseudomonas 
was LRTI {7(46.67%), other sources revealed 4 (26.67%) 
in SSTI, 2(13.33%) in BSI, 2 (13.33%) in UTI. Staphylo-
coccus was isolated in patients with BSI {17(68%)}, rest 
other sources were UTI {4(16%)}, LRTI {3(12%)}, SSTI 
{1(4%)}, respectively. For others, the major source was 
LRTI for 13 (61.9%) patients. The difference in culture 
reports between the source was statistically significant 
(p-value<0.05) (Table 2). 

Among the non-diabetic patients, the major source 
of Acinetobacter was LRTI patients 19 (65.52%), the 
rest of other source revealed 8 (27.59%) in BSI, 2 (6.9%) 
in SSTI patients. Enterococcus was isolated in BSI and 
UTI patients 4 (30.77%) respectively, while 2 (15.38%) 
was isolated in SSTI patients. For Escherichia Coli, the 
major source was UTI patients 17 (40.48%), and preva-
lence in other sources were LRTI patients 13 (30.95%), 
BSI patients 8 (19.05%), SSTI patients 4 (9.52%). For 
Klebsiella, the major source was LRTI for 54 (65.85%) 
patients, and the rest of the other sources revealed BSI 
patients 12 (14.63%), UTI patients 10 (12.2%), and SSTI 
patients 6 (7.32%). For Pseudomonas, the major source 
was LRTI patients for 19 (59.38%), the rest of the other 
sources revealed UTI, BSI, SSTI patients 7 (21.88%), 
3 (9.38%), 3 (9.38%). For Staphylococcus, the major 
source was BSI for 16 (53.33%) patients and LRTI for 
11 (36.67%) patients. For others, the major source was 
LRTI for 9 (50%) participants (Table 3).

Antibiotic Resistance Pattern

Among the study population with culture report as 
Acinetobacter, there was not a statistically significant 
difference in drugs like Amikacin, Gentamicin, Colis-
tin, Cefepime, Ceftriaxone, Ciprofloxacin, Imipenem, 
Meropenem, and Piperacillin/Tazobactum, Cefop-
erazone/Sulbactum between the study group (p-val-
ue>0.05) while for Trimethoprim-sulfamethoxazole 
there was a statistically significant difference between 
study group (p-value<0.05) (Supplementary Table 1). 

infection (UTI) in diabetic and non-diabetic patients 
were 57 (23.85%) and 47 (18.43%), respectively along 
with skin and subcutaneous tissue infection (SSTI) were 
23 (9.62%) and 20 (7.84%) in diabetic and non-diabetic 
patients, respectively. The most common isolated organ-
ism was Klebsiella in both diabetic {70, (31.25%)} and 
non-diabetic patients {82, (33.33%)}, respectively. Other 
organisms isolated were Escherichia coli {52(23.21%) 
in diabetic and 42(17.07%) in non-diabetic}, Staphylo-
coccus {25(11.16%) in diabetic, 30(12.2%) in non-dia-
betic}, Acinetobacter {22(9.82%) in diabetic, 29(11.79%) 
in non-diabetic), Enterococcus {19(8.48%) in diabetic, 
13(5.28%) in non-diabetic}and other organisms (Citro-
bacter, Providencia, Morgenella, Stenotrophomonas, 
Proteus, Myroides, Elizabethkingia) {21(9.38%) in dia-
betic and 18 (7.32%) non-diabetic} (Table 1).

Out of total isolates, culture revealed growth of Can-
dida in 16(6.67%) diabetic patients and 9(3.53%) non-di-
abetic patients. Diabetic patients have Candida albicans 
{10(62.5%)}, and non-diabetic patients have growth of 
Candida tropicalis {6(66.67%)}.

Among 223 diabetic patients, Acinetobacter was 
primarily isolated in patients with LRTI {15(68.18%} 
whereas prevalence in BSI, SSTI, UTI was 4 (18.18%), 
2 (9.09%), 1 (4.55%), respectively. A major source of 
Enterococcus was patients with UTI {10(52.63%)}, 
whereas prevalence in BSI, LRTI, SSTI was 5 (26.32%), 
3 (15.79%), 1 (5.26%), respectively. Escherichia coli 
was isolated in 22 (43.14%) patients with UTI; the rest 
of the other sources revealed 11 (21.57%) from LRTI, 

Table 1. Comparison of culture report between study group (N=470).

Culture Report	                            Diabetes Mellitus

	 Yes (N=224)	 No (N=246)

Acinetobacter	 22 (9.82%)	 29 (11.79%)
Enterococcus	 19 (8.48%)	 13 (5.28%)
Escherichia Coli	 52 (23.21%)	 42 (17.07%)
Klebsiella	 70 (31.25%)	 82 (33.33%)
Others	 21 (9.38%)	 18 (7.32%)
Pseudomonas	 15 (6.7%)	 32 (13.01%)
Staphylococcus	 25 (11.16%)	 30 (12.2%)

Table 2. Comparison of culture report across source in diabetic patients (N=223).

Culture		                       Source			   Chi	 p-value
Report					     square
	 BSI	 LRTI	 SSTI	 UTI			 

Acinetobacter (N=22)	 4 (18.18%)	 15 (68.18%)	 2 (9.09%)	 1 (4.55%)
Enterococcus (N=19)	 5 (26.32%)	 3 (15.79%)	 1 (5.26%)	 10 (52.63%)
Escherichia Coli (N=51)	 9 (17.65%)	 11 (21.57%)	 9 (17.65%)	 22 (43.14%)
Klebsiella (N=70)	 12 (17.14%)	 43 (61.43%)	 3 (4.29%)	 12 (17.14%)	 82.463	 <0.001
Others (N=21)	 4 (19.05%)	 13 (61.9%)	 2 (9.52%)	 2 (9.52%)
Pseudomonas (N=15)	 2 (13.33%)	 7 (46.67%)	 4 (26.67%)	 2 (13.33%)
Staphylococcus (N=25)	 17 (68%)	 3 (12%)	 1 (4%)	 4 (16%)

https://www.infectiousjournal.com/wp-content/uploads/sites/6/2022/05/Supplementary-Table-1-25822.pdf
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(40.39%) participants had the outcome as death, and 152 
(59.38%) participants had the outcome as discharged. 
The difference in outcome between the study group was 
not statistically significant (p-value>0.05).

DISCUSSION

The risk of developing infections and sepsis is high in 
patients with type 2 diabetes mellitus. Also, the progno-
sis of infection can be worsened by the presence of type 
2 diabetes mellitus. It leads to an increased rate of mor-
tality and morbidity in type 2 diabetes mellitus patients 
with sepsis2. Antimicrobial stewardship is defined as the 
optimal selection, dosage, and duration of antimicrobial 
treatment that can result in the best clinical outcome for 
the management or prevention of infection, with mini-
mal toxicity to the patient and minimal impact on subse-
quent resistance. Work with health care practitioners in 
order to help each patient receive the most appropriate 
antimicrobial with the correct dose and duration, pre-
vention of antimicrobial overuse, misuse, and abuse, 
and minimizing the development of resistance are the 
goals associated with antimicrobial stewardship9. Anti-
microbial resistance of bacterial pathogens in the dia-
betic population with infection is less investigated. Rou-
tine bacteriological profiling along with their antibiotic 
resistance patterns should be considered as a necessary 
component in the management of sepsis. A knowledge 
of these patterns is essential when local policies on the 
use of antibiotics are being devised. The present study 
was conducted to compare the bacteriological diversi-
ty in patients with sepsis under ICU care and compare 
their antibiotic resistance pattern in diabetic patients 
and non-diabetic patients.

A total of 495 participants were included in the final 
analysis, with 240 participants in the diabetic group and 
255 participants in the non-diabetic group.

In the present study, the mean age of participants 
in the diabetic group was higher as compared to the 
non-diabetic group. Similarly, in the retrospective study 
of Trivedi et al10, in 115 participants, the mean age of the 
participants was greater in the diabetic group as com-
pared to the non-diabetic group. The present study was 
conducted in a tertiary care hospital that caters both ur-
ban and rural population and have huge burden of criti-
cal referral cases with aging population.

Among the study population with culture report as E. 
Coli, there was not a statistically significant difference in 
drugs belonging to Nitrofurantoin, Cefepime, Cefurox-
ime, Ceftriaxone, Ciprofloxacin, Imipenem, Ertapenem, 
Meropenem, Amoxicillin, Ampicillin, and Piperacillin/
Tazobactum, Cefoperazone/Sulbactum, Amoxicillin/
Clavulanic acid between the study group (p-value >0.05) 
while for Trimethoprim-sulfamethoxazole there was a 
statistically significant difference between study group 
(p-value <0.05) (Supplementary Table 2). Among the 
study population with culture report as Klebsiella, there 
was not a statistically significant difference in the fol-
lowing drugs, Nitrofurantoin, Cefuroxime, Ceftriaxone, 
Amoxicillin, Ampicillin, and Tigecycline between the 
study group (p-value >0.05) while for Imipenem, Er-
tapenem, Meropenem, Cefoperazone/Sulbactum, Pip-
eracillin/Tazobactum, Amoxicillin/Clavulanic acid and 
Cefepime, there was a statistically significant difference 
between study group (p-value <0.05) (Supplementa-
ry Table 3). Among the study population with culture 
report as Staphylococcus, there was not a statistically 
significant difference in any of the drugs belonging to 
Oxacillin, Ampicillin, Benzylpenicillin, Clindamycin, 
Gentamicin, Linezolid, Teicoplanin, Vancomycin, Ni-
trofurantoin, Cefoxitin, Ciprofloxacin, Levofloxacin, 
and Erythromycin between the study group (p-val-
ue>0.05) (Supplementary Table 4). Among the study 
population with culture report as Pseudomonas, there 
was not a statistically significant difference in drugs 
belonging to Ceftazidime, Cefepime, Piperacillin/Ta-
zobactum, Ticarcillin/Clavulanic acid, Cefoperazone/
Sulbactum, Netilmicin, Amikacin, Gentamicin, Tobra-
micin, Benzylpenicillin, Lincomycin, Nitrofurantoin, 
Ciprofloxacin, Levofloxacin, Imipenem, Meropenem, 
Doripenem between the study group (p-value>0.05) 
(Supplementary Table 5). Among the study population 
with culture report as Enterococcus, there was not a 
statistically significant difference in drugs belonging to 
Linezolid, Gentamicin, Nitrofurantoin and Tetracycline 
between the diabetes mellitus (p-value>0.05), while 
for Teicoplanin, Vancomycin there was a statistically 
significant difference between the study group (p-val-
ue<0.05) (Supplementary Table 6).

Out of 240 participants in the diabetic group, 110 
(46.03%) participants had outcomes as death, and 130 
(53.97%) participants had outcomes as discharged. 
Out of 255 participants in the non-diabetic group, 103 

Table 3. Comparison of culture across source in non-diabetic patients (N=246).

Culture		                       Source				  
Report					   
	 BSI	 LRTI	 SSTI	 UTI	
	
Acinetobacter (N=29)	 8 (27.59%)	 19 (65.52%)	 2 (6.9%)	 0 (0%)
Enterococcus (N=13)	 4 (30.77%)	 3 (23.08%)	 2 (15.38%)	 4 (30.77%)
Escherichia Coli (N=42)	 8 (19.05%)	 13 (30.95%)	 4 (9.52%)	 17 (40.48%)
Klebsiella (N=82)	 12 (14.63%)	 54 (65.85%)	 6 (7.32%)	 10 (12.2%)
Others (N=18)	 2 (11.11%)	 9 (50%)	 3 (16.67%)	 4 (22.22%)
Pseudomonas (N=32)	 3 (9.38%)	 19 (59.38%)	 3 (9.38%)	 7 (21.88%)
Staphylococcus (N=30)	 16 (53.33%)	 11 (36.67%)	 0 (0%)	 3 (10%)

https://www.infectiousjournal.com/wp-content/uploads/sites/6/2022/05/Supplementary-Table-2-25822.pdf
https://www.infectiousjournal.com/wp-content/uploads/sites/6/2022/05/Supplementary-Table-3-25822.pdf
https://www.infectiousjournal.com/wp-content/uploads/sites/6/2022/05/Supplementary-Table-3-25822.pdf
https://www.infectiousjournal.com/wp-content/uploads/sites/6/2022/05/Supplementary-Table-4-25822.pdf
https://www.infectiousjournal.com/wp-content/uploads/sites/6/2022/05/Supplementary-Table-5-25822.pdf
https://www.infectiousjournal.com/wp-content/uploads/sites/6/2022/05/Supplementary-Table-6-25822.pdf
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resistant to amoxicillin, ampicillin, and ciprofloxacin 
in diabetic patients. Similarly, in non-diabetic patients, 
Escherichia coli was sensitive to tigecycline, colistin, 
and amikacin and resistant to amoxicillin, ampicillin, 
and ciprofloxacin. In Thapa et al16, Escherichia coli iso-
lates were sensitive to Amikacin, Nitrofurantoin, Cotri-
moxazole and resistant to Nalidixic acid, Norfloxacin, 
Ciprofloxacin in diabetic patients. Whereas, in non-di-
abetics, all Escherichia coli isolates were sensitive to 
Cotrimoxazole, Amikacin, Nitrofurantoin and resistant 
to Nalidixic acid, Norfloxacin, and Cotrimoxazole. 

In the current study, Klebsiella was most sensitive to 
colistin and tigecycline and resistant to amoxicillin, cef-
triaxone, and cefuroxime in diabetic patients. Whereas, 
in non-diabetic patients, Klebsiella was most sensitive 
to colistin and tigecycline and resistant to amoxicillin, 
ceftriaxone, and cefuroxime. In Thapa et al16, all the 
Klebsiella isolates were sensitive to almost all antibiot-
ics and did not show any resistant pattern in diabetic 
patients; in non-diabetic patients, all isolates were sen-
sitive to cotrimoxazole, amikacin, nitrofurantoin and 
resistant to nalidixic acid.

In the present study, the Staphylococcus was most 
sensitive to daptomycin, teicoplanin, vancomycin and 
resistant to ampicillin and benzyl penicillin in diabet-
ic patients whereas, in non-diabetic patients, Staphylo-
coccus was most sensitive to daptomycin, teicoplanin, 
vancomycin and resistant to ampicillin and benzyl 
penicillin. Thapa et al16 performed an e cross-sectional 
descriptive study in 601 subjects in which the Staphy-
lococcus aureus isolates were sensitive to gentamicin, 
cefotaxime, cotrimoxazole, and ciprofloxacin and resis-
tant to amikacin, oxacillin, and azithromycin in diabetic 
patients whereas, in non-diabetic all isolates were sen-
sitive to azithromycin, gentamicin, cefotaxime, cotri-
moxazole, vancomycin and levofloxacin and resistant to 
oxacillin which was contradictory to our study results.

In the present study, Pseudomonas was most sensi-
tive to amikacin, imipenem, meropenem and resistant to 
ticarcillin/clavulanic acid, netilmicin, and tobramycin 
in diabetic patients whereas, in non-diabetic patients, 
the Pseudomonas was sensitive to amikacin, imipen-
em, and doripenem and resistant to ticarcillin/clavulan-
ic acid, netilmicin and tobramycin. In Jain et al17, the 
Pseudomonas  culture isolates were sensitive to amik-
acin, imipenem, meropenem, piperacillin-tazobactam 
combination, tigecycline, ciprofloxacin, and levofloxa-
cin in diabetic patients. 

In the present study, Enterococcus was most sen-
sitive to tigecycline, linezolid and resistant to cipro-
floxacin and levofloxacin in diabetic patients. Where-
as, in non-diabetic patients, Enterococcus was most 
sensitive to tigecycline, linezolid, and resistant to cip-
rofloxacin and levofloxacin in diabetic patients. Jain 
et al17 performed a study in 185 subjects in which En-
terococcus  culture isolates were sensitive to linezolid, 
daptomycin, teicoplanin, tigecycline, benzylpenicillin, 
vancomycin, ciprofloxacin, levofloxacin, erythromycin, 
and tetracycline in diabetic patients.

In the present study, the mortality rate was identified 
as high in the diabetic group as compared to the non-di-

In the current study, the majority of the participants 
were males in the diabetic and non-diabetic groups. 
In Trivedi et al10, the majority of the participants were 
females in the diabetic group, whereas, in the non-di-
abetic group majority were males. The diabetic group 
showed contradictory results, whereas the non-diabetic 
group showed resembles our study results.

In the present study, the source was identified as 
LRTI in the majority of cases, followed by BSI, UTI, 
and SSTI in both the diabetic and non-diabetic groups. 
In a prospective cohort study performed by Muller et 
al11, in which URTI was identified as the major source 
followed by UTI, MSMI, LRTI in the diabetic and 
non-diabetic group, which is contradictory to our study 
results. In the study of Esper et al12, the source of infec-
tion of most participants was found in the respiratory 
tract in both the diabetic and non-diabetic population 
followed by genitourinary, gastrointestinal, skin and 
soft tissue and bone.

In the diabetic population, the Culture Report 
showed Acinetobacter, Enterococcus, Escherichia Coli, 
Klebsiella, Staphylococcus, and Pseudomonas species 
whereas, in non-diabetic patients, Acinetobacter, En-
terococcus, Escherichia Coli, Klebsiella, Staphylococ-
cus, and Pseudomonas species were identified in the 
culture report. Acharya et al13 conducted a prospective 
cross-sectional study in 180 patients in which Esche-
richia coli, Klebsiella sps, Enterococcus sps, Entero-
bacter sps, Citrobacter sps, Proteus sps, were identified 
in diabetic patients and non-diabetic patients. In a pop-
ulation of 200 participants Akhand et al14 performed a 
study in which the culture report showed Escherichia 
coli 64.5% and 66.7%, Klebsiella 22.6% and 12.5%, En-
terococcus 6.5% and 4.2%, Enterobacter 0% and 4.2%, 
Citrobacter 3.2% and 0% and Proteus 0% and 8.4% in 
diabetic and non-diabetic population respectively.

Among the diabetic people, BSI and UTI were iden-
tified as the major source for Enterococcus and Staphy-
lococcus. Whereas the major source was LRTI and UTI 
for Escherichia Coli and Klebsiella. For Pseudomonas, 
the major source was LRTI and SSTI, while BSI and 
LRTI were the source of infection in Acinetobacter 
growing isolates.

Among the non -diabetic people, BSI, LRTI, and UTI 
were identified as the major source for Acinetobacter, 
Enterococcus, Escherichia Coli, Klebsiella, Staphylo-
coccus, and Pseudomonas species, respectively.

In the present study, the Acinetobacter was most 
sensitive to colistin, Trimethoprim-sulfamethoxazole, 
and tigecycline whereas, resistant to cefepime, ceftri-
axone, ciprofloxacin in diabetic patients. Similarly, in 
non-diabetic patients, Acinetobacter was most sensitive 
to colistin and tigecycline and resistant to cefepime, cip-
rofloxacin, imipenem. Ahmadishooli et al15 conducted a 
study in 84 diabetic patients in which the Acinetobacter 
was sensitive to ampicillin-sulbactam, cefepime, ceftri-
axone, gentamycin, ciprofloxacin, cotrimoxazole, amik-
acin, meropenem, imipenem, ceftazidime, and pipera-
cillin/tazobactam, whereas resistant to amikacin.

In the current study, the Escherichia coli was sensi-
tive to tigecycline, colistin, and amikacin while it was 
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isolates among both diabetic and non-diabetic pa-
tients. Another gram-positive bacterium, Staphylococ-
cus, revealed high resistance to beta-lactams, linezol-
id, fluoroquinolones, macrolides in both groups. This 
study conducted in a tertiary care hospital will help 
in understanding the diversity of bacteria prevalent 
in our community, which would help in formulating 
a better empirical antibiotic usage policy with proper 
implementation of antibiotic stewardship. Empirical 
antibiotic therapy should be prescribed only after tak-
ing sample for performing antimicrobial susceptibility 
testing and targeted therapy is to be done according to 
the results of the culture and susceptibility testing, in 
order to obtain a better outcome.
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