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Abstract 
Background: 

Blood stream infections (BSI), ranging from self-limiting infections to life threatening septicaemia remain one of the most important cause of 

morbidity and mortality. BSI can be preceded, followed or be concomitant to a localized or disseminated infectious disease. Blood cultures 

remains the gold standard diagnostic test for detecting septicemia.Objective:1.To study the profile of microbiological isolates causing Blood 

Stream Infections in suspected cases of septicaemia2.To determine the antibiotic susceptibility pattern of bacterial isolatesMaterials and methods: 

The study was carried out in Department of Microbiology at GMC, Akola from January 2018 to December 2020. Blood samples from 2322 

patients with a clinical diagnosis of sepsis were processed under standard protocol. Results:A culture positivity of 5.25% was observed. Of the 

total 122 isolates, 52 (42.59%) Gram‑negative rods, 46 (37.7%) Gram‑positive cocci and 24 (19.66%) Candida species were isolated. The 

predominant GNR were Pseudomonas spp. 16(13.11%) followed by Klebsiella spp. 14(11.47%) and Escherichia coli 12(9.83%). E. coli 

(16.66%) and Klebsiella spp. (28.57%) were found to be ESBL producers. Among Gram-positive cocci, S. aureus 32(26.22%) was commonest 

with MRSA (87.5%), followed by Enterococci spp. (4.9%) and CONS (4.9%). Conclusion: 

Timely identification of pathogen and its susceptibility to antimicrobial agents is of great diagnostic and prognostic importance to decrease 

related mortality and morbidity. Antimicrobial stewardship programme on regular basis guides in decreasing antimicrobial resistance. 
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Introduction 

Septicaemia refers to presence of organism producing an infection in 

bloodstream. Blood stream infections, ranging from self-limiting 

infections to life threatening septicaemia remain one of the most 

important cause of morbidity and mortality. [1] 

BSI can be preceded, followed or be concomitant to a localized 

infectious disease, like endocarditis, pneumonia, UTI, meningitis and 

others. [2]Globally, bloodstream infection affects about 30 million 

people leading to 6 million deaths, with 1.2 million children suffering 

from sepsis annually. [3]Blood cultures (BCs) remains the gold 

standard for detecting bacteraemia. [4] Early identification of 

pathogens in the blood can be a crucial step in assuring appropriate 

therapy and beginning effective antibiotic therapy will have a 

significant impact on the outcome of the disease. [5]The main concern 

of this study is identification of causative organism of septicaemia 

and to know the antibiotic susceptibility pattern of bacterial isolates.  

Objective 

1.To study the microbiological profile of isolates causing Blood 

Stream Infections in suspected cases septicaemia 

2.To determine the antibiotic susceptibility pattern of bacterial 

isolates 

Materials and methods: 

Study design:This study is retrospective descriptive study. 
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Study setting:The study was carried out in Department of 

Microbiology at GMC, Akola from January 2018 to December 2020 

(3-year study). A total of 2322 blood samples from patients with 

clinical diagnosis of septicaemia were received and processed in 

microbiology laboratory. The study was initiated after obtaining 

approval from the Institutional Ethical Committee.  

Selection of cases 

Inclusion criteria 

All patients with unexplained or undiagnosed fever with clinical 

diagnosis of septicaemia were included in study. Socio demographic 

profile was studied. [6] 

Exclusion criteria 
Contaminated, mixed, duplicate and repeat samples were excluded 

from study.[6] 

Sample processing 

Blood was collected following aseptic precautions (70% alcohol and 

povidone-iodine). Approximately 1 – 3 ml of blood was collected in 

case of young children and diluted in 20 ml of broth (1:10 to 1:20) 

and 5 – 10 ml of blood was collected from adults and diluted in 50 ml 

of broth (1:5 to 1:10). [7] 

Blood specimen was put into a blood-culture bottle immediately and 

processed in a bacteriology laboratory after collection (i.e., within 2 

hours). [8]It was incubated at 37oC. Next day, if turbidity appeared, 

subculture was done or else also, blind subculture was done on Blood 

agar and MacConkey agar. In case of no turbidity, further incubation 

up to 7 days is done and blind subculture was done daily, and if 

growth occurred, microorganisms were identified by standard 

microbiological methods. [9] 

The antibiotic susceptibility testing was done by Kirby-Bauer disc 

diffusion method and interpreted as per Clinical laboratory Standards 

Institute (CLSI 2019) guidelines. [10] 
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For Gram‑positive cocci, following drugs were tested:  

Amikacin (30 μg), Cefoxitin (30 μg), Ciprofloxacin (5 μg), 

Clindamycin(2 μg), Trimethoprim‑sulfamethoxazole (1.25/23.75μg), 

Erythromycin(15 μg), Gentamicin (10 μg and 120 μg), Linezolid (30 

μg), Penicillin (10U), Teicoplanin (30 μg) and Vancomycin (30 μg ). 

For Gram‑negative bacilli, following drugs were tested:  

Ampicillin (10 μg), Amoxiclav (30 μg), Tobramycin (10 μg), 

Gentamicin (10 μg), Ciprofloxacin (5 μg), Cefotaxime (30μg), 

Ceftazidime (30 μg), Amikacin (30 μg), Piperacillin‑tazobactam 

(100/10 μg), Meropenem (30 μg) and Imipenem (10 μg). 

Results 

A total of 2322 blood samples were received from various wards and 

ICU’s. Out of 2322 samples, Culture positivity was seen in 5.25% of 

the bacteraemia or septicaemic cases. Six isolates (0.25%) were 

contaminants, and 2200 cases (94.7%) did not show any growth. Out 

of 122 isolates, 82 were males (67.3%) and 40 were females (32.7%); 

male to female ratio was 2:1. 

 

 

 
Fig. 1 : Showing Age wise Culture Positivity 

 

The above figure 1 shows that out of 122 samples collected, the highest positivity (49.1%) was seen in 21-30 years age group. After that, higher 

infectivity rates are seen in 31- 40 years age group. The positivity decreases at extremes of age. 

Table 1 : ICU and ward wise distribution of samples 

SR.NO WARD/ICU: Number of blood samples 

1.  ICU: 48 

a) MICU 26 

b) SICU 14 

c) NICU 8 

2.  Wards: 74 

a) OBGY  28 

b) Medicine  14 

c) Skin  10 

d) Surgery  8 

e) Pediatrics  8 

f) Orthopedics  6 

 Total 122 

 

The predominant blood culture samples were sent from MICU contributing to 26 samples followed by OBGY and medicine department . 

 
Fig. 2 : Organism wise distribution 
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Fig. 2 shows that out of 122 isolates, Gram-negative bacilli were the predominant agents (42.59%), following which gram-positive cocci 

accounted for 46 (37.75%) and candida species were seen in 24(19.66%). 

Table 2 : Microbiological profile of blood culture isolates 

Type of isolates Number Percentage % 

1) Gram Positive cocci 46 37.75% 

a) Staphylococcus aureus 32(MRSA=28) 26.22% (MRSA=87.5%) 

b) Coagulase negative Staphylococcus 

(CONS) 

6 4.91% 

c) Enterococci spp 6 4.91% 

d) Streptococcus pyogenes 2 1.63% 

2) Gram Negative bacilli 

 

52 42.59% 

a) Pseudomonas aeruginosa 16 13.11% 

b) Klebsiella pneumonia 14(ESBL = 4) 11.47% (ESBL = 28.57%) 

c) E. coli  12(ESBL = 2) 9.83% (ESBL = 16.66%) 

d) Acinetobacter baumannii 6 4.91% 

e) Citrobacter spp 4 3.27% 

3) Candida species 24 19.66% 

a) Candida albicans 14 11.47% 

b) Non albicans Candida 10 8.19% 

Total isolates 122 100% 

Out of 46 Gram positive cocci, 32(26.22%) were Staphylococcus aureus which mostly accounted for Methicillin Resistant Staphylococcus aureus 

(87.5%). Other GPCs were Coagulase Negative Staphylococcus aureus, Enterococci spp and Streptococcus pyogenes accounting for 4.9%,4.9% 

and 1.63% respectively.Out of 52 Gram Negative bacilli, Pseudomonas aeruginosa was the predominant isolate with 16 (13.11%) followed by 

Klebsiella pneumoniae 14(11.4%), E. coli 12 (9.83%), Acinetobacter baumanni 6(4.91%) and Citrobacter spp 4(3.2%). Out of 24 Candida 

species, 14 were Candida albicans which accounted to be 11.47% and 10 Non albicans candida accounted to be 8.19%. 

 

Table 3 : Antibiotic sensitivity pattern of Gram negative bacilli 

 

SN Drugs Pseudomonas 

aeruginosa 

(N=16,100%) 

K. pneumoniae 

(N=14,100%) 

E. coli 

(N=12,100%) 

Acinetobacter spp 

(N=6,100%) 

Citrobacter spp 

(N=4,100%) 

1. Ampicillin 5(31.25%) 5(35.71%) 3(25%) - 1(25%) 

2. Amoxiclav 6(37.5%) 8(57.14%) 6(50%) - 2(50%) 

3. Amikacin 11(68.75%) 7(50%) 5(41.66%) 3(50%) 1(25%) 

4. Ceftazidime 6(37.5%) 6(42.85%) 4(33.33%) 2(33.33%) 4(100%) 

5. Cefotaxime 8(50%) 8(57.14%) 7(58.33%) 4(66.66%) 4(100%) 

6. Ciprofloxacin 10(62.5%) 6(42.85%) 8(66.66%) 5(83.33%) - 

7. Gentamicin 7(43.75%) 7(50%) 8(66.66%) 2(33.33%) - 

8. Piperacillin   

Tazobactam 

10(62.5%) 6(42.85%) 5(41.66%) 5(83.33%) 2(50%) 

9. Tobramycin  9(56.25%) 10(71.42%) 6(50%) 2(33.33%) 2(50%) 

10. Imipenem 13(81.25%) 12(85.71%) 12(100%) 4(66.66%) 4(100%) 

11. Meropenem  12(75%) 11(78.57%) 10(83.33%) 5(83.33%) 3(75%) 

 

Most of gram-negative bacilli showed higher sensitivity to carbapenems, ciprofloxacin and tobramycin. Ceftazidime and cefotaxime showed 

100% sensitivity to Citrobacter spp and showed low resistance to Pseudomonas, Klebsiella and E.coli. Overall amoxiclav showed only 50% 

sensitivity to Gram negative bacilli. 
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Fig. 3 : Antibiotic sensitivity pattern of gram negative isolates 

 

Table 4: Antibiotic sensitivity pattern of Gram-positive cocci 

SN Drugs Staphylococcus 

aureus (N=32, 

100%) 

CONS(N=6,100

%) 

Enterococci spp 

(N=6,100%) 

Streptococcus 

pyogenes 

(N=2,100%) 

1. Amikacin 23(71.87%) 6(100%) - - 

2. Cefoxitin  4(12.5%) 5(83.33%) - - 

3. Ciprofloxacin  20(62.5%) 5(83.33%) 2(33.33%) - 

4. Clindamycin  21(65.62%) 4(66.66%) - - 

5. Cotrimoxazole  20(62.5%) 2(33.33%) - 2(100%) 

6. Erythromycin  17(53.12%) 3(50%) 2(33.33%) - 

7. Gentamicin  19(59.37%) 3(50%) HLG -2(33.33%) 1(50%) 

8. Linezolid  26(81.25%) 4(66.66%) 4(66.66%) 2(100%) 

9. Penicillin  5(15.62%) 2(33.33%) - 1(50%) 

10. Teicoplanin 25(78.12%) 5(83.33%) 5(83.33%) 2(100%) 

11. Vancomycin   32(100%) 6(100%) 6(100%) 2(100%) 

 

S. aureus isolates showed 100% sensitivity to vancomycin, 81.25% sensitivity to linezolid and 78.12% sensitivity to teicoplanin. There was 

moderate sensitivity to clindamycin (65.62%), ciprofloxacin (62.5%) and low sensitivity to penicillin (15.62%). There was higher prevalence of 

methicillin resistant S. aureus (MRSA) with 87.5% leaving only 4 samples sensitive to cefoxitin. 

Enterococcus species showed high sensitivity to vancomycin (100%) and teicoplanin (83.33%). All Streptococci species were sensitive to 

vancomycin, linezolid, cotrimoxazole and teicoplanin. Coagulase‑negative staphylococci were sensitive to vancomycin was (100%) and amikacin 

(100%). 

 

Out of total 12 E. coli isolates 2 (16.66%) were found to be ESBL producers whereas ESBL production was reported up to be 4 (28.57%) out of 

14 in K. pneumoniae isolates. 

 

 

 
Fig. 4 : ESBL Production in E.coli and Klebsiella pneumoniae. 
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Discussion 

Out of 2322 suspected cases, 5.25% of Culture positivity was seen 

which coincided with Asmita Ashok Patil et al .[11] While Laxmi 

Kant Khanal et al [12] and Shrestha S et al [13] showed a little higher 

of 10.3% and 13.3% respectively. A study revealed that the 

prevalence of BSI was 14.6% (range, 3.4 to 38.2%) in Africa, 2.9% 

(range, 2.1 to 19.2%) in Europe, 7.3% (range, 2.9 to 15.6%) in 

America and 7.3% (range, 2.0 to 48.4%) in Asia.[14]In present study, 

1625 (69.99%) were males, while 697 (30.01%) were females. The 

infection rate was 67.3% in males and 32.7% in females. Mohanty et 

al [15] also reported higher infection rate among males.  

The positivity rate is high among 21-30 years age group which is in 

concordance with Wasihun AG et al.[16]  It is followed by 31-40 

years age group. The mean age of study population was found to be 

27.61%. MICU have sent highest number of samples followed by 

SICU and NICU. 

Infections due to Gram Negative Bacilli pose a great problem in 

health care facilities and ICU’s which were the predominant 52 

isolates in our study accounting to 42.59%, following which Gram-

positive cocci accounted for 46 (37.75%) isolates which is similar to 

study by Palewar et al .[17]  and Samuel et al.[18]Candida species 

were seen in 19.66% of cases.Out of 46 Gram Positive Cocci, 

32(26.22%) were Staphylococcus aureus with mostly accounting for 

Methicillin Resistant Staphylococcus aureus (87.5%). Other GPCs 

were Coagulase Negative Staphylococcus aureus, Enterococci spp 

and Streptococcus pyogenes accounting for 4.9%,4.9% and 1.6% 

respectively. Similar finding was noted by Birru et al [19] and Vlieghe 

et al .[20] In both of these studies S. aureus was the most common 

isolate among Gram-positive organisms. High level gentamicin is 

found to be resistant in Enterococci spp. 

S. aureus isolates showed 100% sensitivity to vancomycin, 81.25% 

sensitivity to linezolid and 78.12% sensitivity to teicoplanin. Even in 

Roy et al [21] and Mehta et al [22] the strains were sensitive to 

vancomycin. S. aureus is known to be antibiotic-resistant, especially 

methicillin-resistant S. aureus (MRSA) infections have been the main 

cause of mortality and economic burden worldwide.[23] There was 

higher prevalence of methicillin resistant S. aureus (MRSA) with 

87.5% which is little higher than Palewar et al [17] (66%) and Banik 

et al (41%). [24] 

There was moderate sensitivity to clindamycin (65.62%) and low 

sensitivity to penicillin (15.62%). All enterococci species were 

sensitive to vancomycin.Out of 52 Gram Negative bacilli, 

Pseudomonas aeruginosa was the predominant isolate with 16 

(13.11%). It was followed by Klebsiella pneumoniae 14(11.47%), E. 

coli 12 (9.83%), Acinetobacter baumanni 6 (4.91%) and Citrobacter 

spp 4(3.27%). Most of gram negative bacilli shows higher sensitivity 

to carbapenems and ciprofloxacin which simulates Atul Garg et al 

[25] and Mukta et al.[26] Ceftazidime and cefotaxime were sensitive 

to Citrobacter spp and shows low resistance to Pseudomonas spp, 

Klebsiella spp and E.coli in concordance with Gupta et al .[27] 

Overall amoxiclav shows only 50% sensitivity to gram negative 

bacilli. 

ESBLs have been detected in many gram-negative species. But K. 

pneumoniae is still the most frequently reported producer of these 

enzymes. K. pneumoniae has become increasingly common, 

especially in intensive care units (ICUs) and other high-risk hospital 

areas .[28] Out of total 12 E. coli isolates 2 (16.66%) were found to be 

ESBL producers whereas ESBL production was reported up to be 4 

(28.57%) out of 14 in K. pneumoniae isolates. These findings are 

similar to Subha et al .[29] 

Candida species accounted to 19.66% which is less than to Hajjeh et 

al [30] and Nawaf Alkharashi et al .[31] 

 

Conclusion 

BSIs remain an important cause of morbidity and mortality. The 

accuracy of blood culture identification in the microbiology 

laboratories and prompt targeted therapeutic intervention improves 

patient outcomes. Regular antibiotic susceptibility surveillance, 

evaluation and periodic review of the antibiotic policy of the hospital 

as well as the encouragement of rational antibiotic use will reduce the 

development of microbial resistance. The antimicrobial stewardship 

programme is a boon in this era of antibiotic resistance and needs to 

be followed ubiquitously. 
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