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Comparación de dos frascos de hemocultivo 
para la recuperación de enterobacterias

RESUMEN

Introducción. El objetivo del presente estudio fue com-
parar los viales B BACTEC™ Plus Aerobic/F y B BACTEC™ Lyt-
ic/10 Anaerobic/F en base a la tasa de recuperación de entero-
bacterias y el tiempo de detección de las mismas de ambos 
tipos de viales.

Material y métodos. Estudio observacional prospectivo 
de septiembre de 2018 a enero de 2019 en el que se incluyeron 
150 bacteriemias. Las muestras se incubaron en el sistema au-
tomático BD BACTEC ™ FX (Becton Dickison).

Resultados. Se aislaron 180 enterobacterias: 93 B BAC-
TEC™ Plus Aerobic/F y 87 de BACTEC™ Lytic/10 Anaerobic/F 
pertenecientes a 106 pacientes. El foco urinario fue el origen 
más frecuente. El tiempo medio de detección en ambos casos 
no superó las 15 horas.

Conclusión. La combinación de ambos frascos parece ser 
la mejor estrategia diagnóstica, reduciendo así el tiempo de 
detección y aumentando la recuperación de enterobacterias. 
La combinación de ambos viales podría implementarse espe-
cialmente en situaciones seleccionadas de especial urgencia 
como el código de sepsis o pacientes críticos.
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INTRODUCTION

Every year, approximately 750,000 patients are affected 
worldwide by bloodstream infections mainly by Gram-nega-
tive rods, the most lethal expression of which is sepsis [1]. In 
Spain affecting 100–150 in every 100,000 inhabitants/year, 
which accounts for more than 50,000 patients/year [2]. This 
has high morbidity and mortality rates (between 20-70% [1], 
higher than those of death from stroke, ischemic heart disease 
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ABSTRACT

Introduction. The objective of the present study was to 
compare the suitability of the B BACTEC™ Lytic/10 Anaerobic/F 
versus B BACTEC™ Plus Aerobic/F vials at the time of both En-
terobacteriaceae recovery rate and detection time.

Material and methods. Prospective observational study 
from September 2018 to January 2019 in which 150 bacter-
emia. The samples were incubated in the automated BD BAC-
TEC ™ FX system (Becton Dickison).

Results. A total of 180 Enterobacteriaceae were isolated: 
93 B BACTEC™ Plus Aerobic/F and 87 from B BACTEC™ Lytic/10 
Anaerobic/F belonging to 106 patients The urinary focus was 
the most frequent origin. The average detection time in both 
cases was not more than 15 hours.

Conclusion. The combination of both bottles seems to be 
the best diagnostic strategy, thus reducing the detection time 
as well as increasing the recovery of Enterobacteriaceae. The 
combination of both vials could be implemented especially in 
selected situation of special urgency such as the sepsis code or 
critical patients.
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In each venopuncture, a set of blood cultures was obtained 
consisting of one B BACTEC™ Plus Aerobic/F and another B 
BACTEC™ Lytic/10 Anaerobic/F; the inoculated volume was a 
minimum of 5 mL per bottle and both with the same volume, 
verifying it visually test with different volumes or with volumes 
less than 5 mL were discarded.

The samples were incubated in the automated BD BACTEC™ 
FX system (Becton Dickinson) at 37ºC for 5 days, after which it was 
considered negative. The reading was done automatically every 10 
minutes.

For the study, those sets that arrived at the laboratory 
from 8 a.m. to 3 p.m., excluding those received over the week-
end and only 1 set per patient, were considered.

All the vials were treated independently. Gram staining 
was performed in those in which growth was detected; a sub-
culture in standard media that was reviewed after overnight 
incubation. In the case of gram-negative bacilli, rapid iden-
tification was made by microculturing 3 drops of the blood 
culture on Mueller-Hinton-Fastidious agar and after 2 hours 
of incubation at 37ºC and 5% CO2 [10]. Identification by Mal-
di-Tof Vitek-MSTM. Only spectra with scores of 99.9% were ac-
cepted, following manufacturer´s recommendations. For lower 
scores, identification with overnight cultures were repeated.

Vials in which any Enterobacteriaceae were isolated were 
considered true bacteremia and non-true bacteremia when a 
microorganism belonging to the usual skin and mucosal mi-
crobiota was isolated in a single bottle or in two bottles with a 
normal C reactive protein [11]. Non-true bacteremia was only 
taken into account for the calculation of sensitivity and area 
under the curve (AUC) and considered as negative vials in re-
covery of Enterobacteriaceae.

Statistical analysis was performed using SPSS 20. The con-
cordance of the results for isolates was compared with Pear-
son’s Kappa test using B BACTEC™ Plus Aerobic/F as a refer-
ence technique and for growth times the Wilcoxon test was 
used for non-parametric tests, being considered significant 
when p <0.05.

RESULTS

Three hundred bottles were studied, 150 B BACTEC™ Plus 
Aerobic/F and 150 B BACTEC™ Lytic/10 Anaerobic/F. One hun-
dred and eighty Enterobacteriaceae were isolated: 93 from 
B BACTEC™ Plus Aerobic/F and 87 from B BACTEC™ Lytic/10 
Anaerobic/F belonging to 106 patients; the mean age was 69 
years with a distribution by sex of 49% (n = 52) men and 51% 
(n = 54) women. The origin of the samples was mainly from 
the Emergency Service (63%), followed by Internal Medicine 
and Haematology, both with 8.5%. The urinary focus was the 
most frequent origin 31% (n = 33). The average detection time 
in both cases was 15 hours with AF and 11 hours with B BAC-
TEC™ Lytic/10 Anaerobic/F, showing differences statistically 
significant (p = 0.015) for the global Enterobacteriaceae and 
for Escherichia coli (p = 0.03) (Table 1). 

or cancer. These rates tend to rise mainly due to population 
aging [1,3]. In fact, it is a great cost for health systems, esti-
mating in the US that the average attributable expense ranges 
from $ 7,000 in sepsis of community origin to more than $ 
30,000 in severe cases of hospital origin, with an average ICU 
stay of 3 to 8 days [4]. Given the need to act quickly in these 
patients, it leads to receiving empirical therapies with wide 
coverage [3], increasing antibiotic pressure and favouring the 
appearance of resistance mechanisms [1]. Furthermore, it is 
well known that early diagnosis improves survival and reduces 
hospital costs [4,5].

Therefore, the early diagnosis of sepsis is a priority, with 
blood cultures being the gold standard for the diagnosis of 
bacteremia [6]. They allow the identification of any pathogen, 
not only those included in molecular diagnostic kits. In addi-
tion, they enable the development of sensitivity studies that 
offer crucial information in the management of critically ill 
patients [6]. However, cultivation is a slow process, and alter-
natives must be found to shorten the time to issue results [7,8]. 

Bacteria in the blood are phagocytosed by macrophages 
[5,9] and the addition of saponin as a cell lysate in the culture 
media can increase the concentration of microorganisms by 
breaking these cells, reducing their detection time [10]. 

Another key point is the rapid incubation of the vials and 
the use of automatic incubators with continuous monitoring.

The objective of the present study was to compare the 
suitability of the new B BACTEC™ Lytic/10 Anaerobic/F ver-
sus B BACTEC™ Plus Aerobic/F vials regarding to the Entero-
bacteriaceae recovery rate and detection times. For this, we 
evaluated the following parameters: i) mean and mode of the 
detection times, as well as the number of Enterobacteriace-
ae detected before 24 hours of incubation. ii) sensitivity and 
specificity of detection.

MATERIAL AND METHODS

Prospective observational study from September 2018 to 
January 2019 in which 150 bacteremia of non-pediatric pa-
tients from University Hospital Marqués de Valdecilla were 
studied. The amount of Enterobacteriaceae recovered from 
B BACTEC™ Lytic/10 Anaerobic/F vs. B BACTEC™ Plus Aerobic/F 
was compared, as well as the mean detection time, the most 
frequent detection time and the number of Enterobacteriaceae 
growing before 24 hours of incubation with both methods. 

B BACTEC™ Lytic/10 Anaerobic/F contains soy and casein 
digestion broth enriched with CO2 and N2 atmosphere, as well 
as saponin and sodium polyanetholsulfonate as novel elements 
that act as a lytic agent and inhibit bactericidal activities in the 
blood, especially the growth of anaerobic bacteria. B BACTEC™ 
Plus Aerobic/F is made up of soy and casein digestion broth 
enriched with a CO2 atmosphere and antibiotic neutralizing 
resins. 

The extraction of the sample was made following the 
norms published by Loza Fernández de Bobadilla et al [11]. 
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fore, as a conclusion we can affirm the combination of both 
methods seems to be the best diagnostic strategy, decreasing 
the detection time by B BACTEC™ Lytic/10 Anaerobic/F and in-
creasing the recovery of Enterobacteriaceae with B BACTEC™ 
Plus Aerobic/F.

The combination of both vials to achieve the best sensitiv-
ity and celerity in the cultures could be implemented especially 
in selected situation of special urgency such as the sepsis code 
or critical patients. Although we might think that this strategy 
increases the cost of the diagnostic procedure by doubling the 
number of blood culture vials, the B BACTEC™ Lytic/10 Anaer-
obic/F vials are specially designed for the growth of anaerobic 
bacteria, therefore, they would allow us to maintain the same 
number of vials per set of blood culture extracted without det-
riment to diagnostic performance or increased costs

Despite all this, we encourage manufacturers of technolo-
gy to detect bacteremia by blood cultures to continue working 
on improving these devices to shorten the detection time and 
increase the sensitivity of the vials.

Compared to the isolation of Enterobacteriaceae , the B BAC-
TEC™ Plus Aerobic/F were slightly better, both for having greater 
sensitivity and for the accuracy, although both showed very good 
agreement (K≥0.75) and accuracy (AUC≥0.90) (Table 2).

DISCUSSION

As we know, the addition of saponin or other lytic agents 
to the blood culture of patients with bloodstream infection 
facilitates the recovery of intracellular bacteria [10], a fact 
that can improve the isolation of Enterobacteriaceae. In our 
study, it was observed that the average of detection time in 
both bottles was not greater than 15 hours in the total num-
ber of Enterobacteriaceae, although a shorter detection time 
was seen in the case of E. coli in B BACTEC™ Lytic/10 Anaero-
bic/F. Both bottles show similar accuracy of results, although B 
BACTEC™ Plus Aerobic/F seem more sensitive at the time of the 
recovery of Enterobacteriaceae while in B BACTEC™ Lytic/10 
Anaerobic/F the mean time of detection was lower. There-

Sensitivity AUC CI: 95% K

B BACTEC™ Plus Aerobic/F 91.8 % 0.92 (0.98-0.87)
0.95 (0.92-0.98)

B BACTEC™ tLyic/10 Anaerobic/F 86.7 % 0.90 (0.96-0.84)

Table 2  Results of the comparison of isolated microorganisms according to the type of the bottles.

AUC: area under the ROC curve, CI: confidence interval, K: Kappa index.

Microorganism B BACTEC™ Plus Aerobic/F B BACTEC™ Lytic/10 Anaerobic/F

n TDD DC<24H

n

n TDD DC<24H

nMean ± sd

(hours)

Mode

(hours)

Mean ± sd

(hours)

Mode

(hours)

Escherichia coli 59 11.87 ± 9.8* 9.50 53 55 10.48 ± 11* 8.50 52

Klebsiella pneumoniae 15 14.77 ± 11.6 10.50 12 13 10.58 ± 7 8.50 12

Enterobacter cloacae complex 4 27 ± 33.7 5.50 3 5 12.15 ± 3.5 11.50 5

Serratia marcenscens 5 25.20 ± 24 7 4 6 11.45 ± 5.2 4.50 6

Proteus mirabilis 2 11 ± 4.2 8 2 2 5.75 ± 2.5 4 2

Proteus penneri 1 17.75 17.75 1 1 11 11 1

Raoultella ornithinolytica 3 59.75 ± 78 4.50 1 1 4.75 4.75 1

Klebsiella oxytoca 3 19.92 ± 21.3 4.50 2 3 8.42 ± 2.5 5.50 3

Pantoea agglomerans 1 24.50 24.50 1 1 11 11 1

No growth 14 120 - - 19 120 - -

Total Enterobacteriaceae 93 15 ± 16* 9,50 80 87 11 ± 9* 8.50 84

Table 1  Detection time results according to isolated Enterobacteriaceae

n: microorganisms detected; TDD: average detection time; DC<24H: growth detection before 24 hours of incubation; sd: standard deviation; *: statistically significant
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