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ABSTRACT 

BACKGROUND 

Blood cultures are a valuable diagnostic tool and indicate whether there is clinical evidence of sepsis or an unknown systemic 

infection. There are two types of manual blood culture methods: conventional and lysis-centrifugation. Lysis-centrifugation is more 

sensitive and requires less time. We wanted to isolate and identify pathogens from blood cultures by lysis-centrifugation and 

conventional method and also to estimate the recovery and contamination rates by these two methods. 

 

METHODS 

Blood was obtained from children, with suspicion of sepsis. Collection was done in blood culture bottles and in test tubes with 

saponin and sodium polyanethol sulphonate. Samples were processed and identified as per standard protocol. 

 

RESULTS  

Out of 400 samples 118 (29.3%) showed growth of various organisms and contamination was seen in 27 (6.75%). The overall 

culture positivity by the conventional blood culture method was 118 (29.3%) and 60 (15.0%) by the lysis centrifugation method. 

The most common organism isolated by the conventional method was Escherichia coli. 

 

CONCLUSIONS 

Lysis centrifugation method did not prove to be as efficient as conventional blood culture. However, contamination rates were 

lower and the turnaround time for recovery of isolates was lesser by the lysis centrifugation method. 
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BACKGROUND 

Sepsis is defined as combination of systemic inflammatory 

response syndrome (SIRS) with suspected or proven 

bacteraemia/fungemia. SIRS is defined as presence of at least 

two of the following- 

 Temperature >38°C or <36°C. 

 Respiratory rate > 20/min or PaCO2<32 Torr. 

 Heart rate > 90/ min. 

 Leucocytes > 12000/dl or <4000/dl or > 10% bands 

cells. 

 

Invasion of the bloodstream by living microorganism 

causes significant morbidity and mortality. Hence, blood 

cultures have become and still remain an essential requisite 

for diagnosis of sepsis. Blood cultures are a valuable 

diagnostic tool and indicate whenever there is clinical 

evidence of sepsis or an unknown systemic infection. Clinical 

suspicion of any infection that may be associated with 

bacteraemia or fungemia such as meningitis, cholangitis,  
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endocarditis and osteomyelitis warrant the cultural 

examination of the patient’s blood. The final identification of 

a microorganism by the conventional blood culture method 

takes about 2 to 3 days provided the organism grow in the 

first subculture done within 6 to 18 hrs after the receipt of 

the sample.1 A commercial lysis-centrifugation blood culture 

system has become available for routine use. The lysis 

centrifugation method concentrates and separates 

microorganism from plasma, thereby getting separated from 

antibiotics and other antibacterial factors that may also be 

present in blood. This method results in the increased 

isolation of Staphylococcus aureus, Pseudomonas sp. and 

yeasts when compared with standard broth blood culture 

system.2 Lysis-centrifugation and lysis-filtration were 

introduced to increase the sensitivity of methods for 

detecting microorganisms in the blood. With the lysis-

centrifugation system, bacteria were isolated an average of 1 

day earlier and yeasts were isolated an average of 2 days 

earlier. Earlier availability of isolated colonies on agar plates 

is a distinct advantage of the lysis-centrifugation system 

especially in cases of polymicrobic septicaemia and enables 

the inoculum size to be standardized for organism 

identification and antimicrobial susceptibility testing.2 

 

Aims and Objectives 

The present hospital based cross-sectional study aimed to 

determine the diagnostic accuracy of two blood culture 

methods viz. conventional and lysis-centrifugation methods. 

The objectives were to isolate and identify bacterial 

pathogens isolated from blood cultures and also to estimate 

the recovery rate of bacteria (In cases of sepsis) by lysis-
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centrifugation and conventional method and compare the 

turnaround time and contamination rates by these two 

methods. 

 

METHODS 

The present hospital based cross-sectional study was 

conducted in the Department of Microbiology, Katihar 

Medical College and Hospital, Katihar from December 2016 to 

May 2018. Informed consent was obtained from parents of 

each and every child before collection of samples for the 

study. 

A total of 400 samples were collected from children with 

suspicion of sepsis. With strict aseptic precaution 4 ml of 

blood was collected, out of which 2 ml was inoculated into 

blood culture bottles with 20 ml of trypticase soy broth and 

another 2 ml in screw capped test tubes with saponin and 

sodium polyanethol sulphonate (SPS). Blood was collected 

during the fever spike or just before the next dose of 

antibiotic. 

All blood culture bottles were incubated at 35°C 

examined visually for evidence of growth during the first 12-

18 hours after collection. Subculture was done from each 

bottle after overnight incubation on chocolate agar, blood 

agar and MacConkey agar plates.3 

If growth was present, then the isolate was identified up 

to species level by a battery of biochemical and other tests 

and antibiotic susceptibility tests were put up. Bottles 

showing no growth after 48 hours of incubation were again 

sub-cultured on solid media. If there was no growth after the 

2nd subculture a preliminary report was given, and the bottles 

were incubated for another five days after which a 7th day 

subculture was done. Those samples showing no growth even 

after 7 days of incubation (3rd subculture) were considered as 

sterile.4 

Blood samples collected in the screw capped tubes 

containing saponin and sodium polyanethol sulphonate were 

centrifuged within two hours of collection at 3000 g for 30 

minutes. Around 0.5 ml of the sediment was spot inoculated 

on chocolate agar, blood agar and MacConkey agar plates. 

The plates were incubated at 35oC and plates were 

examined for any growth after overnight incubation, if no 

growth then they were further incubated for another 24 

hours after which discarded if there was still no growth.5 

Organisms isolated by this lysis-centrifugation method were 

also identified to the species level and antibiotic 

susceptibility tests were put up. 

Statistical analysis was carried out using online software. 

http://www.physics.csbju.deu/stats/contingency_NROW_NC

OLUM_form.html P- Value was determined using Chi-square 

test. P value ≤ 0.05 was considered to be significant and P 

value ≤ 0.001 was considered to be highly significant.6 

 

RESULTS 

Majority of children belonged to the age group < 28 days 

190/400 (47.5%) followed by age group 1-5 years 105/400 

(26.25%) and 5-10 years 59/400 (14.75%). The overall male 

to female ratio was 1.4:1. 

The study showed correlation between blood culture 

positivity and various risk factors in children. Low birth 

weight was seen in 73/118 (61.86%) of children with 

positive blood cultures, prematurity in 35/118 (29.66%) and 

home delivery in 20/118 (11.04%). All these findings were 

found to be statistically significant. [Table 1] 

Out of the 400 blood samples collected, 118 (29.3%) 

showed growth of various organisms and contamination was 

seen in 27 (6.75%). The overall culture positivity by the 

conventional blood culture method was 118 (29.3%) and 60 

(15.0%) by the lysis centrifugation method. Contamination 

rates were lower (3.5%) by lysis centrifugation method as 

compared to conventional culture method (6.75%). [Table 2] 

The most common organisms isolated by the 

conventional method was Escherichia coli 35/118 (58.33%) 

followed by Pseudomonas aeruginosa 35/118 (18.64%) and 

MSSA 17/118 (14.40%). By the lysis-Centrifugation method, 

the most common pathogen isolated was Pseudomonas 

aeruginosa 21/60 (35.00%) followed by MSSA 09/60 

(15.00%) and Escherichia coli 08/60 (13.33%).The overall 

differences in the rate of isolation of organisms by these two 

methods was found to be statistically highly significant (P= 

0.000) [Table 3] 

The commonest contaminants by both the methods were 

Micrococcus sp. followed by Bacillus sp. The other 

contaminants encountered were diphtheroids and 

Staphylococcus epidermidis. Overall the mean time required 

for growth of all the organisms was much less by the lysis-

centrifugation method. [Table 4] 

Gram positive cocci showed least resistance to 

vancomycin and linezolid (100.0% sensitive) and imipenem 

to which 79.41% of strains were sensitive. Maximum 

resistance was seen with cefuroxime (61.76%) followed by 

cefotaxime and ciprofloxacin (47.05% each) and 

erythromycin and co-trimoxazole (41.17% each). All strains 

of Pseudomonas aeruginosa were susceptible to netilmicin, 

tobramycin and colistin (100%). This was followed by 

amikacin and imipenem (86.36% each) and gentamicin and 

levofloxacin (77.27% each). Maximum resistance was seen 

with cefotaxime (63.63%) and aztreonam (59.09%).All GNB 

were sensitive to colistin (100%) followed by imipenem 

(74.07%) and amikacin (72.22%). Maximum resistance was 

seen with ampicillin, cefuroxime and aztreonam (66.66% 

each) followed by cefotaxime (53.70%). 

 

Risk Factor 
With +ve 

Blood Culture 
(n=118)(%) 

With –ve 
Blood Culture 
(n=282)(%) 

p Value 

Low Birth Weight 
<2 kg 

73 (61.86) 102 (36.17) 0.000 

Prematurity <36 
Weeks 

35 (29.66) 47 (16.66) 0.003 

Meconium 
Aspiration 

05 (04.23) 07 (02.48) 0.348 

Home Delivery 20 (11.04) 08 (02.83) 0.000 
Oligohydramnios 08 (6.77) 14 (04.96) 0.468 

Table 1. Risk Factors in Children with Positive and 
Negative Blood Cultures 

 

Results 
Conventional 
Blood Culture 
(n=400) (%) 

Lysis-
Centrifugation 
(n=400) (%) 

p 
Value 

Growth 118 (29.50) 60 (15.00) 0.000 
Contamination 27 (06.75) 14 (03.50) 0.034 

No Growth 255 (63.75) 326 (81.50) 0.014 
Table 2. Results of Conventional and Lysis-Centrifugation 

Method 

http://www.physics.csbju.deu/stats/contingency_NROW_NCOLUM_form.html
http://www.physics.csbju.deu/stats/contingency_NROW_NCOLUM_form.html
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Organisms 

Lysis-
Centrifugation 
(Mean Time in 

Hours) 

Conventional 
Culture  

(Mean Time in 
Hours ) 

Escherichia coli 17 47 
MRSA 21 51 
MSSA 21 48 

Pseudomonas aeruginosa 20 44 
Klebsiella pneumoniae 21 44 
Enterococcus faecalis 22 49 

Streptococcus 
pneumoniae 

22 56 

Acinetobacter baumannii 20 48 
Alcaligenes faecalis 22 72 

Table 4. Mean Time Required for the Growth of Organisms 
by Lysis-Centrifugation and Conventional Blood Culture 

 

DISCUSSION 

In the present study there was predominance of male 

children, the male to female ratio was 1.4:1. Overall it was 

seen that majority of suspected cases of sepsis were below 

one year of age, 220 children where below one year of age as 

compared to 180 children whose ages ranged from 1 to 12 

years. 

Growth of pathogenic bacteria was seen in 118 (29.5%) of 

samples, contamination was seen in 27 (6.8%) and 255 

samples (63.8%) showed no growth even after 7 days of 

incubation. Maximum number of microorganisms grew by the 

conventional culture method 29.5% whereas by lysis-

centrifugation method only 15.0% of isolates were recovered. 

Various other authors have reported higher yields by the 

lysis-centrifugation method.4 As far as contamination was 

concerned the lysis-centrifugation system showed less 

contamination rates 3.5% as compared to conventional blood 

culture method 6.8%. Other authors have reported greater 

contamination rates using the lysis-centrifugation method.7 

Parikh et al (2018) however reported lower contamination 

rates by the lysis-centrifugation system as compared to 

conventional blood culture method.8 

Out of a total of 118 bacterial isolates that were 

recovered, only 15.0% grew by both the method. As far as 

conventional blood culture method is concerned Escherichia 

coli was the commonest isolate followed by Pseudomonas 

aeruginosa and MSSA. By the lysis-centrifugation method the 

commonest isolate were Pseudomonas aeruginosa followed 

by MSSA and Escherichia coli. Similar findings were reported 

by Parikh et al (2018).8As far as the growth of contaminants 

was concerned Micrococcus species and Bacillus species 

accounted for 37.0% each. Staphylococcus epidermidis and 

diphtheroids accounted for 14.8% and 11.1% of 

contaminants respectively. The lysis centrifugation system 

showed less contamination as compared to conventional 

blood culture system (3.5% vs 6.8%). Other workers have 

reported contamination rates with Staphylococcus 

epidermidis to be as high as 66%.4 It is a well-known fact that 

contamination occurs more frequently in this age group as 

blood is often collected from an existing intravenous catheter 

and not by performing a separate venepunture.7 

On comparing the mean time required for growth of the 

organisms by both the systems it was found that the mean 

time required for growth by lysis–centrifugation system was 

less than half the time required for growth by the 

conventional blood culture method. Dorn et al (1979) also 

reported that for almost every organism the mean time to 

positivity was shortest with the centrifugation method.9 

As far as antimicrobial susceptibility was concerned Gram 

positive cocci (MRSA, MSSA and Streptococcus pneumoniae) 

showed maximum resistance to cefuroxime 61.8% followed 

by cefotaxime and ciprofloxacin 47% each. All strains were 

however sensitive to vancomycin and linezolid. As far as 

Enterococcus species was concerned all strains were 

sensitive to teicoplanin, vancomycin and linezolid. All strains 

of Pseudomonas aeruginosa were sensitive to netilmicin, 

tobramycin and colistin. Maximum resistance was seen with 

cefotaxime 63.3% and aztreonam 59.1%. Gram negative 

bacilli (other than Pseudomonas aeruginosa) showed 

maximum sensitivity to colistin 100%, followed by imipenem 

74.1% and amikacin 72.2%. Maximum resistance was seen 

with ampicillin, cefuroxime and aztreonam 66.6%. 

Certain risk factor showed statistically significant 

association with blood culture positivity like low birth weight 

(˂2 kgs.), premature delivery and home delivery. Some 

authors have reported that approximately 20% of very low 

birth weight (VLBW) (weight ˂1.5 kg) and preterm infants 

experience serious systemic infection during their hospital 

stay. Infact sepsis accounts for approximately half of all 

deaths beyond the 2nd week of life in VLBW.10,11,12 

 

CONCLUSIONS 

The present study was undertaken in a rural setup in Eastern 

Bihar. Infants and children admitted in the Department of 

Paediatrics with signs and symptoms consistent with sepsis 

were inducted into the study. 

Majority of children (47.5%) were male with an overall 

male to female ratio of 1.4:1. Majority of patients were from 

the paediatric ward 52.50% and the rest were from the 

Neonatal ICU 47.50%. The percentage positivity of blood 

culture was 29.5% by the conventional blood culture method 

and 15.0% by the lysis-centrifugation method. The most 

common organisms isolated by the conventional method 

were Escherichia coli, Pseudomonas aeruginosa and MSSA. By 

Organism 
Lysis- 

Centrifugation 
Method (%) 

Conventional 
Culture  

(%) 
p Value 

Pseudomonas 
aeruginosa 

21 (35.00) 22 (18.64) 0.049 

MRSA 06 (10.00) 12 (10.16) 0.599 
MSSA 09 (15.00) 17 (14.40) 0.545 

Escherichia coli 08 (13.33) 35 (58.33) 0.038 
Klebsiella 

pneumoniae 
06 (10.00) 15 (12.71) 0.418 

Enterococcus 
faecalis 

05 (08.33) 08 (06.77) 0.470 

Streptococcus 
pneumoniae 

02 (03.33) 05 (04.23) 0.566 

Acinetobacter 
baumannii 

02 (03.33) 03 (100.00) 0.552 

Alcaligenes 
faecalis 

01(01.66) 01 (00.84) 0.564 

Total  
(n= 400*) 

60  
(15.00 %*) 

118  
(29.50 %*) 

0.000 

*Percentage calculated horizontally 
Table 3. Organisms Recovered by Lysis Centrifugation        

and Conventional Blood Culture 
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the lysis-centrifugation method the most common pathogen 

isolated was Pseudomonas aeruginosa, MSSA and Escherichia 

coli. Contamination rates were found to be more by 

conventional culture as compared to lysis-centrifugation. 

The mean time required for growth of all the organisms 

was much less by the lysis-centrifugation method. This 

method reduced the turn-around time for growth of bacteria 

by more than 50%. 

Antibiotic susceptibility results showed an increasing 

trend in resistance to various antimicrobial agents. This is a 

worldwide phenomenon which is now catching up even in 

smaller towns like Katihar where the present study was 

conducted. Various risk factors were found to be associated 

with sepsis in neonates, infants and children out of which 

three factors viz. low birth-weight, prematurity and home-

delivery were significantly associated with blood culture 

positivity. It is evident from the present study that the 

conventional culture of blood samples cannot be done away 

with. The lysis-centrifugation can only be advocated in very 

serious cases where the lesser turn-around time may make a 

difference to the clinical outcome in a particular case 

especially in setups where automated culture methods are 

not available. 
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