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Introduction

Blood is a sterile connective tissue which performs 
myriad functions like providing nutrition to cells, 
perfusion and ventilation of all body organs, 

removal of toxins from the body as well as 

participating in the defence mechanisms.The blood 

is sterile in normal conditions but due to invasion 

of microorganisms,it can cause severe fulminant 

septicemia and even death. 
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Abstract

Introduction: The blood is sterile in normal conditions but due to invasion of microorganisms,it can cause severe 
fulminant septicemia and even death. A blood culture showing bacterial growth in culture has a high positive 
predictive value and aids the clinician in providing an accurate diagnosis as well as initiating appropriate 
antimicrobial treatment. The present study was undertaken to study the prevalence of etiological pathogens of 
blood stream infections in patients coming to our diagnostic centre and to study the antibiotic sensitivity pattern of 
various isolates. Materials and Methods:- This was a retrospective study carried out on 1715 patients of all ages and 
both sexes in the microbiology department of our diagnostic centre between January to December 2019. Samples 
were collected by following thorough aseptic techniques and a blood volume of 5-10 ml in adults and 2-3 ml in 
paediatric patients was collected in blood culture bottles ( Biomerieux). Identification and Antibiotic sensitivity was 
done on Vitec II(Biomerieux) according to CLSI guidelines. Results:- There were 1024(59.7%)males and 691(40.3%)
females with a male to female ratio of 1.48:1.Maximum patients (n=555)were neonates accounting for 32.36% of all 
patients.Bacterial growth was observed in 424 (24.7%) patients .No bacterial growth was observed in 1219(75.3%)
patients . Coagulase positive Staph aureus was the most common isolate accounting for 38.44% of all bacterial 
isolates .Candida sps was the second most common microorganism (12.74% ) Colistin showed 100% sensitivity to all 
Gram negative bacteria while MDR was observed in Citrobacter, E.coli ,Pseudomonas and Acinetobacter. Among 
the Gram positive bacterial isolates, Teicoplanin ,Tigecycline and Liezolid demonstrated 100% sensitivity,whereas 
66.6% bacteria were sensitive to clindamycin and Daptomycin. 100% resistance was observed to Erythromycin, 
Oxacillin and Trimethoprim/sulfamethaxazole. Conclusion: Our study provides an insight into the prevalence of 
bacterial pathogens causing blood stream infections in Central Madhya Pradesh region as well as the antibiotic 
susceptibility pattern of these bacteria. Restricted use of antibiotics, use of a combination of antibiotics will help in 
reducing the development of resistance to common antibiotics. 
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Blood stream infections may be intermittent or 
transient in nature, but pose a serious threat to 
all body organs.1 Septicemia is a systemic illness 
which results due to invasion of the blood stream 
by microorganisms. It can be due to infection in 
any organ of the body such as lungs, abdomen 
,urinary tract etc.2,3 It can cause shock, disseminated 
intravascular coagulation, multiple organ failure 
and even mortality. Blood stream infections are 
particularly frequent in paediatric age group and 
are a major cause of morbidity and mortality in 
neonates and children. About 20-50% blood stream 
infections are estimated to occur in developing 
countries.4,5 The risk factors thought to be 
responsible for neonatal septicemia are premature 
rupture of membranes, prematurity, low birth 
weight, maternal urinary tract infection at the time 
of delivery, poor nutrition of the pregnant mother, 
asphyxia during birth of the baby and presence of 
congenital anomalies in the baby. The presenting 
symptoms and signs of blood stream infection 
include high grade fever, dif culty in breathing, 
increased heart rate,lethargy, inability to take 
proper feeds etc.6 A blood culture showing bacterial 
growth in culture has a high positive predictive 
value and aids the clinician in providing an 
accurate diagnosis as well as initiating appropriate 
antimicrobial treatment.7 Septicemia, thus is a 
serious medical emergency which requires accurate 
and timely detection of causative organisms as well 
as guiding prompt antibiotic therapy.8,9,10,11

The epidemiology of septicemia and the pattern 
of antibiogram of the causative pathogens plays 
a pivotal role in providing clinicians the choice of 
antibiotics.The de nitive blood culture report takes 
at least 7 days to be made available to the clinicians 
and the antibiotic sensitivity pattern keeps 
changing over a period of time. So the information 
on the latest trends in antibiotic sensitivity pattern 
is required to guide the clinicians in choosing 
appropriate empirical therapy before the culture 
results are available.

The present study was undertaken to study the 
prevalence of etiological pathogens of blood stream 
infections in patients coming to our diagnostic 
centre and to study the antibiotic sensitivity pattern 
of various isolates.

Materials and Methods

This was a retrospective study carried out on 1715 
patients of all ages and both sexes registered for 
blood culture and sensitivity in the microbiology 
department of our diagnostic centre between 

January to December 2019. The patients included 
in the study were divided into < 1 month of age,1 
month to 1 year,1-5 years, 6-10 years, 11-20 years, 
21-30 years, 31-40 years, 41-50 years, 51-60 years, 
61-70 years and > 70 years of age in both the sexes. 
Patients who had received antibiotics prior to 
culture were excluded from the study.

Samples were collected by following thorough 
aseptic techniques by a trained phlebotomist. The 
site was disinfected with 2% chlorhexidine and a 
blood volume of 5-10 ml in adults and 2-3 ml in 
paediatric patients was collected in blood culture 
bottles ( Biomerieux). The blood culture bottles were 
immediately incubated in BactAlert (Biomerieux)
at 37° C which measures the color changes every 
ten minutes and analyzes them to ensure early 
detection of microorganisms. When the instrument 
indicated turbidity in the bottle, a subculture was 
performed on Blood agar and Mackonkey Agar 
and the culture plates were further incubated at 37° 
C for 24 hours. Isolated organism was identi ed by 
Gram’s stain and colony morphology and further 
by biochemical tests. If no turbidity was observed, 
the bottles were incubated for 7 days before a 
culture was reported as negative.12 Identi cation 
and Antibiotic sensitivity was done on Vitec II 
(Biomerieux) according to CLSI guidelines by 
using AST N 280 for Gram negative bacteria and 
P628 for Gram positive bacteria. For Quality 
control, reference strains of Staph aureus (25923), 
E.coli (25922), Enterococcus faecalis (29212) and 
Pseudomonas aeruginosa (27853) were used.

Results 

This was a retrospective study carried out in the 
Microbiology department of our diagnostic centre 
between January to December 2019. A total of 1715 
patients of all ages and both sexes were included 
in the study. There were 1024 (59.7%) males and 
691(40.3%)females in the study with a male to 
female ratio of 1.48:1. Maximum patients (n=555)
were neonates accounting for 32.36% of all patients 
with 342 males and 213 females, followed by 12.36% 
patients in 1-5 year age group, 10.50% patients 
between 11-20 years , 9.97% in 6-10 years age group 
and 9.39% between 21-30 years of age .(Table 1)

Bacterial growth was observed in 424 (24.7%) 
patients out of which 248 (58.4%) were males and 
176 (41.6%) were females. No bacterial growth 
was observed in 1219 (75.3%) patients out of 
which 776(60.1%)were males and 515 (39.9%)were 
females.(Table2)
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Maximum growth was observed in neonates 
(240/424) accounting for 56.6% of all positive 
cultures, followed by 8.49% in 11-20 years, 7.54% in 

1-5 years of age 6.13% in 6-10 years of age .(Table 2)
Males outnumbered the females in all age groups.

Sadhna Sodani, Ranjana Hawaldar

Table 1: Demographic Distribution of patients 

S. No. Age Male Female Total %

1 0 - 1 month 342 213 555 32.36%

2 1.1 month -1 year 74 34 108 6.30%

3 1.1 yr - 5 yr 123 89 212 12.36%

4 6 yr - 10 yr 109 62 171 9.97%

5 11 yr - 20 yr 102 78 180 10.50%

6 21 yr - 30 yr 87 74 161 9.39%

7 31 yr - 40 yr 62 31 93 5.42%

8 41 yr - 50 yr 30 38 68 3.97%

9 51 yr - 60 yr 35 32 67 3.91%

10 61 yr - 70 yr 29 28 57 3.32%

11 > 70 yr 31 12 43 2.51%

Total 1024 691 1715

Fig. 1 : showing demographic distribution of patients 
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Fig.2 : showing incidence of bacterial growth 

Table 2: Showing Incidence of Bacterial Growth

S. No. Age 
Growth No Growth

Growth(Male) Growth(Female) No Growth(Male) No Growth(Female)

1 0 - 1 mnth 145 95 197 118

2 1.1 mnth -1 year 16 9 58 25

3 1.1 yr - 5 yr 17 15 106 74

4 6 yr - 10 yr 15 11 94 51

5 11 yr - 20 yr 20 16 82 62

6 21 yr - 30 yr 14 10 73 64

7 31 yr - 40 yr 9 1 53 30

8 41 yr - 50 yr 6 6 24 32

9 51 yr - 60 yr 5 8 30 24

10 61 yr - 70 yr 1 4 28 24

11 > 70 yr 0 1 31 11

 Total 248 176 776 515
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Table 3: Distribution of Various Isolates in blood culture 

S. No. Organism
Male Female Total

Total Male (%) Total Female (%) Total Total (%)

1 Acinetobacter 15 6.05% 5 2.84% 20 4.72%

2 Burkholderia 2 0.81% 2 1.14% 4 0.94%

3 Candida 30 12.10% 24 13.64% 54 12.74%

4 Citrobacter 2 0.81% 2 1.14% 4 0.94%

5 E.coli 7 2.82% 5 2.84% 12 2.83%

6 Enterobacter 1 0.40% 0 0.00% 1 0.24%

7 Enterococcus 14 5.65% 11 6.25% 25 5.90%

8 Klebsiella 28 11.29% 25 14.20% 53 12.50%

9 Pseudomonas 12 4.84% 8 4.55% 20 4.72%

10 Salmonella 34 13.71% 19 10.80% 53 12.50%

11 S. paratyphi 6 2.42% 2 1.14% 8 1.89%

12 Sphingomonas 1 0.40% 1 0.57% 2 0.47%

13
Coagulase positiveS. 

aureus 95 38.31% 68 38.64% 163 38.44%

14
Coagulase negative Staph 

aureus 0 0.00% 4 2.27% 4 0.94%

15 Streptococcus sps 1 0.40% 0 0.00% 1 0.24%

 Total 248 58.49% 176 41.51% 424  

Fig. 3 : showing distribution of various isolates in blood culture 
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Coagulase positive Staph aureus was the most 

common isolate accounting for 38.44% of all bacterial 

isolates with 95 males and 68 females .Candida 

sps was the second most common microorganism 

(12.74%) with 30 males and 24 females showing 

Candidal growth in their blood culture. Klebsiella 

and Salmonella typhi were isolated in 12.50% 

patients, followed by Enterococcus (5.90%), 

Acinetobacter (4.72%), E.coli (2.83%) Coagulase 

negative Staph aureus, Burkholderia and 

Citrobacter (0.94%) each, Sphingomonas (0.4%) and 

Enterobacter and Streptococcus (0.24%).(Table 3)

In the neonatal period Staph aureus was the 

most common isolate (n=104), followed by Candida 

sps (n=50) and Klebsiella (n=34).The most common 

microorganism in 1 month to 1 year of age was 

Staph aureus and Acinetobacter. From 1 year upto 

30 years of age Salmonella typhi and Salmonella 

paratyphi were the predominant microorganisms.

In 51-60 years age group E.coli was more commonly 

isolated. (table 4)

Burkholderia sepacia was sensitive to 

Minocycline and Tigecycline only. S.typhi was 

sensitive to Ampicillin, amoxicillin/Clavulinic 

acid,Piperacillin/Tazobactum,Cefotaxime, Ce pime, 

Ceftriaxone, Cefoperazone/sulbactum, Colistin, 

Ertapenem, Meropenem, Tigecycline, Trimethoprim/

sulfamethaxazole. Acinetobacter and Citrobacter 

were sensitive to Colistin and Tigecycline only. 

Pseudomonas and E.coli showed sensitivity 

towards Colistin only and resistance to all other 

antibiotics. S.paratyphi showed sensitivity towards 

Amikacin, Ampicillin, Amoxycillin/clavulinic 

acid, Piperacillin/Tazobctum, Ce pime, Colistin, 

Ertapenem, Imipenem, meropenem, Gentamyci

n,Nitrofurantoin,Tigecycline and trimethoprim/

sulfamethaxazole. Klebsiella showed sensitivity 

towards Amikacin, Amoxycillin/clavulinic acid, 

Piperacillin/Tazobactum, Cefotaxime, ceftriaxone, 

Cefoperazone/sulbactumand Ce pime (Table5)

Of the Gram positive isolates, Enterococcus 

was sensitive to Benzylpenicillin, Cipro oxacin, 

Gentamycin, levo oxacin, Linezolid, Nitrofurantoin 

,Teicoplanin, tetracycline and Tigecycline. Staph 

aureus showed sensitivity towards Clindamycin, 

Daptomycin, gentamycin, Linezolid, Teicoplanin 

and Tigecycline .Coagulase negative Staph aureus 

was sensitive to Clindamycin, daptomycin, 

linezolid, teicoplanin and Tigecycline. (table 6)
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Table 6: Antibiotic Sensitivity Patterns of Gram Positive Organism

Drugs

Enterococcus S. aureus Staph coagulase-ve

MIC

S e n s i t i v e / 
R e s i s t a n t / 
Intermediate MIC

S e n s i t i v e / 
R e s i s t a n t / 
Intermediate MIC Sensitive/ Resistant/ Intermediate

Benzylpenicillin <=0.12 Sensitive >0.25 Resistant >0.25 Resistant

Ciprofloxacin <=0.5 Sensitive >4 Resistant >4 Resistant

Clindamycin -- -- 0.25 Sensitive 0.25 Sensitive

Daptomycin -- -- 0.25 Sensitive 0.5 Sensitive

Erythromycin 4 Intermediate >4 Resistant >4 Resistant

Gentamicin -- -- <=0.5 Sensitive >8 Resistant

Levofloxacin 0.25 Sensitive >4 Resistant >4 Resistant

Linezolid 1 Sensitive 2 Sensitive 1 Sensitive

Nitrofuratonion <=16 Sensitive -- -- -- --

Oxacillin -- -- >2 Resistant >2 Resistant

Teicoplanin <=0.5 Sensitive 4 Sensitive 4 Sensitive

Tetracycline <=1 Sensitive >8 Resistant >8 Resistant

Tigecycline <=0.12 Sensitive <=0.12 Sensitive 0.5 Sensitive

T r i me t h opr im / 
Sulfamethoxazole -- -- 80 Resistant 160 Resistant

Fig.4 : Antibiotic Sensitivity Pattern of Gram Negative bacteria.
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Fig. 5: antibiotic sensitivity pattern of Gram positive bacteria

Discussion

Blood stream infections pose a challenge to 
clinicians as they may be life threatening. A timely 
diagnosis with identi cation of the causative 
organisms and the appropriate antimicrobial 
sensitivity testing is essential for proper 
management of the affected patients. It is estimated 
that a delay in initiating proper treatment by one 
hour decreases the survival rate of the patient by 
about 8%.13

Our study attempted to analyse the 
microbiological pro le of blood culture isolates and 
to assess the antibiotic sensitivity pattern of various 
isolates in blood culture. In our study the culture 
positive rate was 24.7% with a male preponderance.
Our study is consistent with the studies done by 
Banik et al and Gupta S et al. where the culture 
positive rate was 14.25% and 16.5% respectively. 14,15

In our study the Gram negative bacteria were more 
frequently isolated (54.6%)as compared to Gram 
positive bacteria (45.4%). In the studies by Prabhu et 
al, Diekema et al and Onipede et al, Gram positive 
bacteria were more common.16,17,18 Similar  ndings 
were observed by Kalpesh Gohel et al in their study 
where Gram positive bacteria were isolated in 58.3% 
cases.19 Nidhi Pal et al. in their study observed Gram 
negative bacteria isolation rate to be 59.3% of the 
total positive blood cultures.20

In our study, S.typhi was isolated in 12.5% 
cultures. In the study by Jadhav et al ,the isolation 
rate of S.typhi was 1.5%as compared to several 
other studies ,where the isolation rate of S. typhi 
was between 12% to 15%.21,22,23,24 The most common 
Gram positive bacterium isolated in our study was 
Coagulase positive Staphylococcus aureus. Several 
studies report a prevalence rate of Coagulase 
negative Staph aureus to be more.25,26

Due to irrational and inadvertent use of 
antibiotics, there is an increasing resistance 
among the bacteria to antibiotics. More over, the 
bacteriological pro le and antibiotic sensitivity 
pattern shows social and geographical variations. 
In our study, Colistin showed 100% sensitivity 
to all Gram negative bacteria while MDR was 
observed in Citrobacter, E.coli, Pseudomonas 
and Acinetobacter. Sensitivity to Ce pime, 
I m i p e n e m , M e r o p e n e m , T r i m e t h o p r i m /
sulphamethaxazole, Amoxycillin/clavulinic acid 
and Piperacillin /Tazobactum was observed in 
37.5% bacterial isolates. 75% bacteria demonstrated 
sensitivity to Tigecycline. Among the Gram positive 
bacterial isolates, Teicoplanin, Tigecycline and 
Linezolid demonstrated 100% sensitivity, whereas 
66.6% bacteria were sensitive to clindamycin 
and Daptomycin. 100% resistance was observed 
to Erythromycin, Oxacillin and Trimethoprim/
sulfamethaxazole. In the study by Jain et al., MDR 
was found in 54% of the Enterococcus isolates.27
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Candida sps was grown in 12.74% blood cultures in 
our study. Kohli Kocchar et al and Karunakaran et 
al in their study reported a positive rate of 3.8% for 
Candida sps.28,29

The risk factors associated with fungemia are 
prolonged hospitalization, hyperalimentation, 
history of previous use of broad spectrum 
antibiotics and ulceration in the gastrointestinal 
tract. However, in our study Candid sps was most 
prevalent in the neonatal period . 

Conclusion

The effective treatment of any blood stream 
infection requires prompt diagnosis of causative 
organism as well as antibiotic sensitivity pattern. 
There has been an increasing prevalence of MDR in 
recent years due to indiscriminate use of antibiotics 
and lack of stringent infection control practices by 
the hospital staff. Our study provides an insight 
into the prevalence of bacterial pathogens causing 
blood stream infections in Central Madhya Pradesh 
region as well as the antibiotic susceptibility pattern 
of these bacteria. Restricted use of antibiotics, 
use of a combination of antibiotics will help in 
reducing the development of resistance to common 
antibiotics. 
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