
NATIONAL JOURNAL OF MEDICAL RESEARCH   print ISSN: 2249 4995│eISSN: 2277 8810 

NJMR│Volume 9│Issue 2│Apr –Jun 2019  Page 65 

ORIGINAL ARTICLE 
 

Bacteriological Profile of Sepsis and Their Antibiotic Susceptibil-
ity Pattern in Adult Patients in a Tertiary Care Hospital of 
Madhya Pradesh, India 
 
Ruchi Agrawal1, K P Ranjan2 

 
Authors’ affiliation: 1PG student; 2Asso. Prof., Dept. of Microbiology, Gajra Raja Medical College, Gwalior 
Correspondence: Dr. K. P. Ranjan, Email: drkpranjan@gmail.com, Mobile No.: +91-9009021907 

 

ABSTRACT 

Introduction: Blood stream infections can lead to sepsis. Bacteria causing sepsis show multi-drug resistance 
which increases the morbidity and mortality in sepsis patients. The present study conducted to isolate the bac-
teria causing sepsis and their antibiotic susceptibility pattern in adult patients.  

Material and methods: A total number of 296 blood samples of adult patients with sepsis were taken and 
processed as per standard protocol. Identification of bacteria was carried out according to the standard bio-
chemical tests. Antimicrobial susceptibility test was carried out on Mueller Hinton agar plates by the Kirby- 
Bauer disk diffusion method, according to the Central Laboratory Standards Institute guidelines.  

Results: Bacteria were isolated in 79 samples (26.69%). 54 isolates (68.35%) were gram negative bacilli and 25 
isolates (31.65%) were gram positive cocci. Klebsiella spp. and Staphylococcus aureus were the predominant 
isolates among gram negative and gram positive bacteria respectively. Imipenem and linezolid were the most 
sensitive antibiotics for gram negative and gram positive bacteria respectively while ampicillin showed maxi-
mum resistance.  

Conclusion: Gram negative bacilli were more common for causing sepsis in adults. Multi-drug resistance is 
shown by most of the causative bacteria and may be an important factor for high mortality in sepsis patients.  
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INTRODUCTION 

Severe sepsis is one of the leading cause of death 
even in the developed nation among critically ill pa-
tients admitted in intensive care units (ICU) other 
than cardiac causes. Organism causing sepsis is an 
important determinant of the outcome.1 Blood 
stream infections can lead to sepsis. Organisms caus-
ing such infections shows multi-drug resistance and 
are associated with high risk of death in these pa-
tients. 2 

Sepsis differs from bacteremia, which includes life-
threatening organ dysfunction caused by dysregulat-
ed host response to infection. Organ dysfunction can 
be represented by an increase in the Sequential Or-
gan Failure Assessment (SOFA) score of 2 points or 
more. Septic shock should be defined as a subset of 
sepsis in which profound circulatory, cellular, and 
metabolic abnormalities are present and are associat-
ed with higher hospital mortality rates.3 

There is high variation in incidence of sepsis in ICU 
patients with in most countries about one out of eve-
ry 10 ICU patients has severe sepsis. Variation in in-
cidence is due to different availability of ICU re-
sources and facilities. Incidence of sepsis in the US is 

about 240 cases per 100,000 populations with mor-
tality rate ranging from 17.9% for sepsis to 28.6% for 
severe sepsis. In a study on patients admitted to Eu-
ropean ICUs occurrence rate of severe sepsis was 
found to be 14.7% with about 50% mortality rate. 
Hospital mortality rate was much higher in infected 
patients (53.6%) than in non-infected patients 
(16.9%). In the first epidemiological study based on 
the ACCP/SCCM Consensus Conference criteria 
among the patients with systemic inflammatory re-
sponse syndrome, 26% developed sepsis, 18% de-
veloped severe sepsis, and 4% developed septic 
shock with mortality rate associated with severe sep-
sis was 20%.4 In a multicentre study conducted in 
four intensive therapy units in India the incidence of 
severe sepsis was found to be 16.45% of all admis-
sions, with ICU mortality was 12.08% of all admis-
sions and that of severe sepsis was 59.26%. Severe 
sepsis was more common in Indian ICUs with higher 
mortality rate as compared to western literature. 5 

Common sources of infection are the respiratory 
tract, genitourinary tract, intravascular line, intra ab-
dominal and the skin but in some cases the focus of 
infection remained obscure. 6,7 Intra abdominal and 
respiratory sources of infection, increase the risk of 
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clinical progression to more severe stages of sepsis 
independently of SOFA and APACHE II scores. 8  

Bacteremia, viremia, fungemia all can lead to sepsis.9 
Various studies found different proportion of gram 
positive and gram negative bacteria as etiological 
agent for sepsis. Staphylococcus aureus , Coagulase 
negative Staphylococcus (CONS) and Streptococcus 
pneumoniae are the predominant gram positive bac-
teria while Escherichia coli, Enterobacter cloacae, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Acinetobacter spp., Citrobacter spp. and Salmonella 
Typhi are the predominant gram negative bacteria 
isolated in blood cultures of sepsis patients.7,10,11,12,13 

Blood culture currently represents the "gold stand-
ard" for diagnosis of septicemia. Various commercial 
sources are available for conventional manual sys-
tems and media. Both aerobic and anaerobic blood 
culture bottles are inoculated with blood and usually 
incubated for 7 days. Instrumented blood culture 
systems are also commercially available. 14 Various 
newer blood culture techniques for the diagnosis of 
blood stream infections and drug susceptibility test-
ing includes API, BBL systems, BACTEC systems, 
BacT/Alert, BacT/Alert 3D, VITEK systems, and 
Versa TREK system. 15 Molecular methods like nu-
cleic acid amplification assays, DNA microarrays, 
DNA sequencing approaches and Probe hybridiza-
tion are newer tools for identification of microorgan-
ism and to select antibiotics. Still conventional blood 
culture methods are the dominant approach to iso-
late bacteria in sepsis patients.16 The use of early and 
appropriate antibiotic therapy is essential to improve 
the survival rates in patients with severe sepsis and 
septic shock. Early antimicrobial therapy and sup-
portive resuscitation measures are necessary to avoid 
the further cellular and organ dysfunction. 17,18 

Antibiotic susceptibility pattern of bacteria causing 
sepsis show multi-drug resistance which increases the 
morbidity and mortality in sepsis patients. 13,19,20 In-
appropriate antibiotic selection is an important de-
terminant of multi-drug resistance. 21 Colistin, 
imipenem, showed the highest sensitivity toward 
gram-negative isolates. 19 Maximum resistance was 
shown against ampicillin.22 Most gram positive cocci 
show susceptibility for vancomycin and linezolid.23 
This study determines the bacterial isolates causing 
sepsis in adult patients and their antibiotic suscepti-
bility pattern. 

 

MATERIAL AND METHODS 

The prospective study was conducted in Department 
of Microbiology, Gajra Raja Medical College and J.A. 
Group of Hospitals, Gwalior from 1st September 
2017 to 30th June 2018. A total number of 296 blood 
samples of suspected sepsis adult patients were col-
lected from different wards and critical care unit un-

der strict aseptic conditions and transferred to blood 
culture bottles. Bottles were properly labelled and 
transported to bacteriology section of department of 
Microbiology, Gajra Raja Medical College with min-
imal delay and processed in the laboratory as per 
standard protocol by conventional method. Blood 
culture bottles were incubated overnight at 37˚C 
then sub-cultured onto Blood agar and MacConkey 
agar to look for growth. Identification of isolated 
bacteria was done by gram staining and standard bio-
chemical tests. Blood culture bottle which shows no 
sign of growth was further incubated at 37˚C and 
subculture was done on 2, 4 and 7 day. After 7 days 
samples were reported as no growth. Antimicrobial 
susceptibility test was done by Kirby- Bauer disc dif-
fusion method as per CLSI guidelines. 24 

 

RESULTS 

Bacteria were isolated in 79 blood samples (26.69%). 
54 isolates (68.35%) were gram negative bacilli and 
25 isolates (31.65%) were gram positive cocci. 
Klebsiella spp. and Staphylococcus aureus were the 
predominant isolates among gram negative and gram 
positive bacteria respectively.  

 

Table: 1. Distribution according to culture posi-
tivity in sepsis patients 

Culture status Patients (%) 

Positive 79 (26.69) 
Negative 217 (73.31) 
Total 296 (100) 

 

Table: 2. Gram positive cocci and Gram negative 
bacilli in total isolates of sepsis patients 

Culture status Positive blood culture (%) 

Gram negative bacilli 54 (68.35) 
Gram positive cocci 25 (31.65) 
Total 79 (100) 

 

Table: 3. Distribution of bacteria in total 79 iso-
lates of sepsis patients 

Bacterial Isolates Isolates (%) 

Gram negative bacteria  
Escherichia coli 13 (16.45) 
Klebsiella pneumoniae 12 (15.19) 
Klebsiella oxytoca 6 (7.6) 
Citrobacter koseri 4 (5.06) 
Citrobacter freundii 1 (1.27) 
Enterobacter aerogenes 3 (3.8) 
Pseudomonas aeruginosa 6 (7.59) 
Acinetobacter baumannii 8 (10.13) 
Acinetobacter lwoffii 1 (1.27) 

Gram positive bacteria  
Staphylococcus aureus 19 (24.05) 
Coagulase negative staphylococcus 6 (7.59) 
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Table: 4. Antibiotic susceptibility pattern of gram negative isolates of sepsis patients  

Antibiotics Percentage of sensitive strains 
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Amikacin 69.23 41.67 66.67 75 100 33.33 50 50 100 
Ampicillin 15.38 08.33 00 25 00 00 16.67 12.50 00 
Cefepime 53.85 33.33 33.33 25 00 33.33 50 37.50 00 
Ciprofloxacin 23.08 50 50 50 100 66.67 33.33 12.50 00 
Ceftriaxone 30.77 16.67 16.67 50 00 00 16.67 25 00 
Cefoperazone + Sulbactam 38.46 33.33 50 50 100 66.67 33.33 50 100 
Ceftazidime 38.46 41.67 50 50 00 33.33 16.67 25 00 
Doxycycline 76.92 66.67 66.67 75 100 66.67 33.33 50 100 
Gentamicin 46.15 33.33 50 50 00 33.33 33.33 25 00 
Levofloxacin 46.15 41.67 50 50 100 66.67 50 25 00 
Piperacillin + Tazobactam 46.15 33.33 50 75 100 66.67 50 37.50 100 
Imipenem 92.31 75 100 75 100 100 83.33 100 100 

 

Table: 5. Antibiotic susceptibility pattern of 
gram positive isolates of sepsis patients 

Antibiotics Percentage of sensitive strains 

Staphylococcus 
aureus (n=19) 

Coagulase negative 
staphylococcus(n=06) 

Ampicillin 10.53 16.67 
Amoxycillin + 
clavulanic acd 

42.11 50 

Azithromycin 36.84 33.33 
Ceftriaxone 31.58 33.33 
Cefotaxime 42.11 50 
Ciprofloxacin 57.89 50 
Doxycycline 68.42 83.33 
Erythromycin 36.84 33.33 
Gentamicin 63.16 83.33 
Levofloxacin 63.16 66.67 
Linezolid 94.74 100 
Vancomycin 89.47 100 

 

Imipenem and linezolid were the most sensitive anti-
biotics for gram negative and gram positive bacteria 
respectively while ampicillin showed maximum re-
sistance.  

 

DISCUSSION 

In our study, culture positivity was found to be 
26.69%. The rate of culture positivity in septicemia 
cases nearly similar to our study were reported in the 
study of Wasihun et al 12 (28%) and Sahoo et al 22 

(26%) while not in concordance with the study by 
Khara et al 25 (49.03%), Kante et al 11 (17% ) and 
Gupta et al 19 (16.5%).  

In our study, gram-negative bacteria were found to 
be 68.35% of total isolates, whereas the gram- posi-

tive bacteria were 31.65% which is similar to studies 
of Kante et al 11 (gram-negative bacteria 67.64% and 
gram- positive bacteria 32.36%) and Sahoo et al 22 

(gram-negative bacteria 69.2% and gram- positive 
bacteria 30.8%) while in contrast to study of Dagnew 
et al 26 (gram-negative bacteria 31% and gram-
positive bacteria 69%). 

In present study, among gram-negative bacteria 
Klebseilla spp. 22.79% was the most frequent gram- 
negative isolate followed by E. coli 16.45% to studies 
of Khara et al25 (Klebseilla spp. 22.38%, E. coli 
11.19%). Sweta et al23, Jadhav et al26, Sonawane J et 
al28 also found Klebseilla spp. as the most frequent 
gram-negative isolate. Sahoo et al22 and Gupta et al19 

found E. coli while Kante et al11 found Pseudomonas 
aeruginosa as the most frequent gram-negative iso-
lates from blood culture samples. 

The predominant gram positive isolate in our study 
was S. aureus 24.05%, similar to studies of Gupta et 
al19, Jadhav et al27 , Rajeevan et al29 , Khara et al25 while 
studies of Mohanty et al30 and Sweta et al23 found 
CONS as the most common gram positive isolate 
from blood culture specimens of sepsis patients. 

As multi drug resistance is emerging problem and an 
important determinant of high mortality in sepsis pa-
tients, it is essential to find out susceptibility pattern 
of bacteria for particular antibiotic so that sepsis can 
be managed effectively by eliminating the causative 
bacteria to reduce morbidity and prevent mortality.  

In our study when isolates were tested for antimicro-
bial susceptibility pattern, it was seen that, Klebsiella 
pneumoniae was highly sensitive for imipenem 
(75%), followed by doxycycline (66.67%). 41.67% 
for levofloxacin and least sensitivity for ampicillin 
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(08.33%). Klebsiella oxytoca showed highest sensitiv-
ity for imipenem (100%), 50% sensitivity for 
levofloxacin, while 100 % resistance for ampicillin.  

Study by Radha Rani et al31 showed that sensitivity to 
imipenem and meropenem in Klebsiella spp. was 
53.84% and 56.41% respectively. Study of Sweta et 
al23 showed that Klebsiella pneumonia was least re-
sistant for levofloxacin (10%) and imipenem (37 %) 
while 100% resistant for amoxicillin, amoxicillin + 
clavulanic acid. So, present study showed higher sen-
sitivity for imipenem in Klebsiella spp. than both the 
studies while lower sensitivity for levofloxacin than 
study of Sweta et al. 

In the present study Escherichia coli showed 92.31% 
sensitivity to imipenem, amikacin 69.23%, cefepime 
53.85% and levofloxacin 46.15%. Only 15.38% of 
isolates were sensitive to ampicillin. In the study by 
Radha Rani et al31 E. coli isolates showed 83.60%, 
67.21% and 65.57% sensitivity for amikacin, mero-
penem and imipenem respectively. Only 18.03% of 
isolates were sensitive to cefepime and 13.11% were 
sensitive to levofloxacin. So present study showed 
comparable sensitivity for amikacin while higher sen-
sitivity for imipenem, cefepime and levofloxacin in 
Escherichia coli than study of Radha Rani et al. 

In the present study it was observed that Pseudomo-
nas aeruginosa showed maximum sensitivity for 
imipenem (83.33%) followed by 50% sensitivity for 
amikacin, cefepime and piperacillin + tazobactam 
combination. Low level of sensitivity of 33.33% was 
observed for ciprofloxacin. P. aeruginosa showed 
least sensitivity against ampicillin, ceftriaxone and 
ceftazidime (16.67%). Study of Kante et al11 showed 
Pseudomonas spp. was highly sensitive to ciproflox-
acin (100%), piperacillin (80%), ceftazidime (80%) 
while 50% sensitivity for imipenem, 30% for amika-
cin and 20% for cefepime. So present study showed 
higher sensitivity for imipenem, amikacin and 
cefepime in Pseudomonas aeruginosa while lower 
sensitivity for other drugs than study of Kante et al. 

In the present study Acinetobacter baumannii 
showed highest sensitivity to imipenem (100%), 
37.50% sensitivity with cefepime, 25% sensitivity to 
ceftazidime while least sensitivity of 12.50% with 
ampicillin and ciprofloxacin. Acinetobacter lwoffii 
showed 100% sensitivity to imipenem, while 100% 
resistance for ampicillin, cefepime, ciprofloxacin and 
ceftazidime. Study of Kante et al 11 showed Acineto-
bacter spp. was highly sensitive to ciprofloxacin 
(100%) followed by ceftazidime (60%), cefepime 
(38.3%), imipenem (10%). So in Acinetobacter spp. 
sensitivity for cefepime was comparable while con-
trasting for ciprofloxacin, ceftazidime and imipenem 
with the present study. But as only one isolate of A. 
lwoffi was found in present study actual sensitivity 
pattern is difficult to determine. 

Gupta et al19 study showed among Enterobacteri-
aceae high degree of resistance observed to amoxicil-
lin + clavulanic acid combination, second and third 
generation cephalosporins. Among cephalosporins, 
cefoperazone + sulbactam combination was found 
to be highly sensitive for Enterobacteriaceae 
(81.14%). So resistance pattern for cephalosporins 
was comparable with present study.  

In the present study Staphylococcus aureus showed 
maximum sensitivity of 94.74% for linezolid and 
vancomycin is 89.47% sensitive while showed mini-
mal sensitivity for ampicillin (10.53%). Similar results 
were seen in study of Sweta et al23 showed Staphylo-
coccus aureus showed high resistance towards ampi-
cillin. All gram positive cocci isolates were suscepti-
ble to vancomycin, linezolid and cefoperazone + 
sulbactam. 

Present study showed that coagulase negative staphy-
lococcus was 100% sensitive to linezolid and vanco-
mycin while showed 33.33% sensitivity for erythro-
mycin. Ampicillin was found to be the least sensitive 
antibiotic. Mohanty et al30 showed CoNS exhibited 
high levels of resistance to penicillin and erythromy-
cin while all gram positive bacteria were susceptible 
to vancomycin which is similar to our study. 

Resistance for multiple antibiotics was observed in all 
the bacteria isolated from blood culture of sepsis pa-
tients in the present study. While on comparison of 
antibiotic susceptibility pattern with various studies it 
is found that susceptibility pattern though show simi-
larity for some antibiotics, also show wide difference 
for others. It also varied with the bacteria isolated.  

 

CONCLUSION 

Gram negative bacilli were more common for caus-
ing sepsis in adults. As the culture positivity is quite 
less by conventional method, other methods for iso-
lation of bacteria should be considered for assessing 
the etiology. Multi-drug resistance is shown by most 
of the causative bacteria and may be an important 
factor for high mortality in sepsis patients. Selection 
of antibiotics for the treatment of sepsis patients 
should be individualized to improve outcome. 
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