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ackground: Bloodstream infections (BSI) are a significant health concern, necessitating effective 

diagnostic tools. This study evaluates the performance of the BD Bactec FX system in comparison to the 

established BacT/Alert system, examining mean time till detection (TTD) across various blood culture 

bottles.  

Methods: The study involves 148 blood culture bottles, inoculated with representative bacterial ATCC strains 

(n= 15) and 04 yeast isolates. Parallel testing is conducted by seeding 10–30 colony-forming units (CFU) in 

duplicate in both BD Bactec FX and BacT/Alert systems. TTD is assessed across aerobic, anaerobic, and pediatric 

bottles for diverse microbial species.  

Results: All 148 bottles tested in parallel show positive signals in both systems. BD Bactec FX demonstrates 

significantly shorter TTD for adult-seeded cultures in aerobic and anaerobic bottles compared to BacT/Alert 

Similarly, pediatric bottles with BD Bactec FX exhibit a shorter TTD compared to BacT/Alert. The statistical 

significance of TTD, 95% confidence intervals (CI), and p-values is evident for Bactec FX aerobic, anaerobic, 

and pediatric bottles across tested organisms. Notable examples of faster TTD include; Bacteroides ovatus 

(16.6h by Bactec FX vs. 70.5h by Bact/Alert 3D), Stenotrophomonas maltophilia (33.7h vs. 72.5h), and 

Streptococcus pyogenes (8.1h vs. 11.9h).  

Conclusions: In conclusion, the study’s findings demonstrate that BD Bactec FX surpasses BacT/Alert in 

prompt microbial detection, showcasing potential for early identification of bacteremia and fungemia. Faster 

TTD implies the potential to initiate timely antimicrobial treatment, thereby reducing patient morbidity and 

mortality. However, exceptions in certain microbial species highlight the need for comprehensive clinical 

validation to establish the broad applicability of these findings. 

B 

 www.als-journal.com/ ISSN 2310-5380/ August 2024 

 
 

 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A R T I C L E  I N F O  

 

 

Date Received:  

30/11/2023;  

Date Revised:  

30/04/2024;  

Available Online: 

10/07/2024; 

 

 
Author’s Affiliation: 

Department of Pathology and 

Laboratory Medicine, King 

Abdulaziz Hospital National 

Guard, AlAhsa – Saudi Arabia 

 
 

*Corresponding Author: 

Muhammad Absar 

Email:  

absarmu@ngha.med.sa  

 
 

How to Cite: 

Absar M, AlShahrani I, 

Nashmy F, Salami M, Hadadi 

A, et al (2024). Evaluation of 

BACTEC™ FX and 

BacT/Alert™ Automated 

Blood Culture Systems for 

Detection of Clinically 

Relevant Bacterial and Yeast 

Species. Adv. Life Sci. 11(3): 

648-654. 

 
 

Keywords: 

Blood Culture System; 

Recovery Rate; Time to 

detection; Blood stream 

infection; BTA3D; Bactec FX 

 
 

Abstract 

Open Access 

Full Length Research Article 

Advancements in Life Sciences – International Quarterly Journal of Biological Sciences 

mailto:ABSARMU@ngha.med.sa


 
 

Advancements in Life Sciences | www.als-journal.com | August 2024 | Volume 11 | Issue 3                    649 
 

Evaluation of BACTEC™ FX and BacT/Alert™ Automated Blood Culture Systems for Detection of Clinically 

Relevant Bacterial and Yeast Species 

You’re reading 

als 

Introduction 

A bloodstream infection (BSI) is characterized by the 

presence of pathogenic microorganisms, such as 

bacteria or fungi, detected through one or more positive 

blood cultures, coupled with systemic signs of infection 

like pyrexia, chills, and hypotension [1]. Globally, BSIs 

carry a substantial morbidity burden, with an estimated 

crude mortality rate ranging from 15% to 30% [2]. 

Particularly, patients in intensive care units (ICUs) face 

elevated risks of complications and mortality associated 

with bloodstream infections (BSIs) [3, 4]. BSIs are the 

leading cause of infection-related deaths in the 

continent of North America and Europe, with 2 million 

cases and 250,000 deaths annually [4]. 

Several factors, including the rise in invasive 

procedures, immunosuppressant use, and the 

administration of broad-spectrum antibiotics at high 

dosages, have contributed to an observed increase in BSI 

rates in recent years. The severe consequences of severe 

sepsis, which claims over 6 million lives annually, 

underscore the urgency of prompt and accurate 

identification of the underlying causes of infection [5, 6]. 

Timely and appropriate antibiotic treatment can 

significantly improve patient outcomes and reduce 

mortality rates. However, identifying the causative 

agent through blood culture (BC) is crucial, especially in 

cases where septic complications arise, necessitating 

the enhancement of diagnostic yield from positive BCs 

[7-9]. Hospitalized patients, especially those in 

healthcare settings, face a heightened risk of acquiring 

healthcare-associated infections, including BSI [10].  

The severe complications of BSIs, including septic 

shock or sepsis, underscore the need for high-

throughput technology to facilitate the timely diagnosis 

of these infections. Any delay or oversight in detecting 

BSI can result in ineffective treatment, escalating into 

sepsis and a grim prognosis [11, 12]. 

Despite the advancements in diagnostic techniques, 

automated blood culture (BC) devices such as BactecTM 

FX (Bactec; Becton Dickinson, Sparks, MD, USA) and 

Bact/Alert®3D (BTA3D; bioMérieux, Marcy 'Étoile, 

France) remain the gold standard for BSI detection. This 

study focuses on the comparison between BactecTM FX 

and BTA3D, evaluating their performance in terms of 

proper growth, the ability to signal a positive BC bottle, 

and the time to detection (TTD) for clinically relevant 

bacterial and yeast species.  

The choice between these systems significantly 

impacts the recovery of organisms, and both systems 

employ resin-containing media to enhance recovery. 

While the BTA3D instrument and its various generations 

have been in use since 1998, the Bact/Alert®VirtuoTM 

system (Virtuo) was introduced in 2014, offering several 

advantages over its predecessors, including enhanced 

temperature stability, automated loading and unloading 

of BC bottles, and an improved proprietary algorithm for 

decreased TTD (http://www.biomerieux-

diagnostics.com/bact-alertr-virtuor-0). 

Verification and validation are crucial aspects of 

assessing the performance of automated blood culture 

systems. Verification ensures that the test or instrument 

under study aligns with the manufacturer's claims, while 

validation involves ongoing monitoring of the 

instrument's performance through quality control, 

proficiency testing, calibration, etc. Verification of any 

automated blood culture system is considered one of the 

most challenging tasks for a clinical microbiology 

laboratory. The two well-known blood culture 

verification studies are seeded blood culture studies and 

parallel blood culture studies. The latter requires 

additional blood collection from each patient and is not 

feasible to conduct in many institutions. Conducting 

verification studies for automated blood culture 

systems, such as seeded blood culture studies and 

parallel blood culture studies, poses challenges. Parallel 

studies, which require additional blood collection from 

each patient, may not be feasible in many institutions 

due to logistical constraints and the low incidence of 

positive blood cultures. Seeded blood culture studies, 

while easier to conduct, and are not without challenges, 

including a limited number of isolated pathogens, which 

may skew the evaluation toward specific organisms. In 

light of these considerations, the present study aims to 

assess the Bactec FX instrument, a newly introduced 

system, in parallel with the BTA3D instrument, an 

established system, focusing on proper growth, the 

ability to signal a positive BC bottle, and the time to 

detection of clinically relevant bacterial and yeast 

species, utilizing seeded blood culture studies with 

standard ATCC strains [13, 14]. 

Methods 

Study design & setting 

This study was conducted in the department of 

microbiology, at King Abdulaziz Hospital, National 

Guard, Saudi Arabia. This is a simulated, prospective, 

comparative study of test (BD Bactec FX) and reference 

(BTA3D) automated blood culture instruments by using 

seeded samples. 

Types of blood culture bottles 

The following frequently utilized commercial blood 

culture bottles were used in this study: BacT/Alert FA 

and BacT/Alert FN (bioMérieux, Durham, NC, USA), Plus 

aerobic/F and lytic/10 anaerobic/F (BD Diagnostics, 

Sparks, MD, USA), and each type of bottle utilized in the 

analyses from the same batch. Human blood was 

obtained from the hospital's blood bank laboratory and 

kept at 4°C for this experiment. 

http://www.biomerieux-diagnostics.com/bact-alertr-virtuor-0
http://www.biomerieux-diagnostics.com/bact-alertr-virtuor-0
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Organisms and Inoculum preparation 

The following representative ATCC strains were utilized 

for verification studies (n=19); i) Anaerobes (n=4); 

Bacteroides fragilis (ATCC-25285), Bacteroides ovatus 

(ATCC-BAA-1296), Clostridium perfringens (ATCC-

13124) and Clostridium septicum (ATCC-12464), ii) 

Gram negative bacteria; included facultative anaerobes 

and fastidious strains (n=5) Escherichia coli (ATCC-

25922), Haemophilus influenza (ATCC-49247), 

Neisseria meningitides (ATCC-13077), Pseudomonas 
aeruginosa (ATCC-27853), Stenotrophomonas 
maltophilia (ATCC-17666), iii) Gram positive bacteria 

(n=6) included Enterococcus faecalis ATCC-29212), 

Staphylococcus aureus (ATCC-29213), Staphylococcus 
epidermidis (ATCC-12228), Streptococcus agalactiae 

(ATCC-12386), Streptococcus pneumoniae (ATCC-

49619), Streptococcus pyogenes (ATCC-19615) and iv) 

Yeasts (n=4) included Candida albicans (ATCC-90028), 

Candida glabrata (ATCC-15126), Candida krusei (ATCC-

6258), Candida parapsilosis (ATCC-22019). 

All strains were stored at minus 80°C and were sub-

cultured twice to ensure complete revival and stability 

of the strains. These strains were suspended in 0.9% 

saline to yield a 1.0 McFarland bacterial suspension. The 

bacterial and yeast suspensions were diluted according 

to the scheme shown in figure 1 to yield the final 

suspension of 102 CFU/ml.  

Inoculation of blood culture bottles and incubation 

To mimic clinical conditions and for optimal growth of 

fastidious bacteria, 8-10ml and 2ml of human blood 

were inoculated in adult and pediatric bottles, 

respectively. The inoculum of organisms in each bottle 

was approximated as per the clinical course of 

bloodstream infection (10 to 30 CFU/per bottle). A total 

of 19 ATCC bacteria strains, tested in duplicates, were 

utilized to compare the three types of blood culture 

bottles of both instruments (anaerobic, aerobic, and 

pediatric) by simultaneous inoculation with the 

following ATCC bacteria or yeasts. 

Anaerobic blood culture bottles were inoculated with 

the following seven ATCC strains (obligate anaerobes: 

n=4, 2 gram positive and 2-gram negative rods), 

facultative anaerobes: n=3). The ATCC # of these strains 

mentioned earlier above; Bacteroides fragilis, 

Bacteroides ovatus, Clostridium perfringens, 

Clostridium septicum, Staphylococcus aureus, 

Escherichia coli and Streptococcus pneumoniae. While 

aerobic and paediatric each blood culture bottles were 

inoculated with the following ATCC strains (ATCC # 

mentioned earlier, gram negative (n=5), gram positive 

(n=6) and yeasts (n=4); Escherichia coli, Haemophilus 
influenza, Neisseria meningitidis, Pseudomonas 
aeruginosa, Stenotrophomonas maltophilia, 
Enterococcus faecalis, Staphylococcus aureus, 

Staphylococcus epidermidis, Streptococcus agalactiae, 
Streptococcus pneumoniae, Streptococcus pyogenes, 
Candida albicans, Candida glabrata, Candida krusei, 
Candida parapsilosis. 

Briefly, each ATCC strain, 1.0 McFarland Standard 

(equivalent to ~3 x 108 CFU/ml) turbidity suspension was 

prepared and adjusted with Vitek II turbidity meter. Ten 

ml of 0.9% normal saline was added to each of the three 

sterile plastic tubes/strain. From 1.0 McFarland tube 

(Tube A), 0.1ml suspension was transferred to the first 

tube (tube # 1) (diluted to 106 CFU/ml), after proper 

mixing, 0.1ml of suspension was then transferred to 

tube # 2 and mixed well (diluted to 104 CFU/ml), it was 

followed by transfer of 0.1ml of suspension to tube # 3 

(diluted to 102 CFU/ml). Finally, 0.1 ml was injected in 

respective blood culture bottles and also 0.1ml was 

inoculated on sheep blood agar by using a spread plate 

technique for verification of CFU count and purity check 

of the whole process of inoculum preparation. 

Haemophilus influenzae was inoculated onto a 

chocolate agar plate, gram positive onto blood agar, 

anaerobes on blood agar (incubated anaerobically) gram 

negatives onto MacConkey agar, and yeasts on 

Sabroud’s agar. Un-inoculated sterility control vials, 

vials with added human blood and no organism of both 

the test (BACTEC™ FX) and reference (BTA3D™) blood 

culture vials were included.  

Statistical analysis 

The assessment of the recovery rate (the total number 

i.e., n (%) of bottles from which microbes were 

recovered) and time until detection (TTDs; average 

value in hours) capabilities of reference and test blood 

culture instruments was conducted utilizing Fisher's 

exact test and the chi-square test.   

In order to evaluate the capabilities of the two 

machines, the variances in mean TTDs for each 

microorganism between the BACTEC FX and BTA3D 

were computed. Comparing the means with an online 

calculator yielded the difference in means. This method 

figures out how different the observed means in two 

distinct samples are from one another. It reports the 

95% Confidence Interval (CI) and the significance value 

(p-value) of the difference. The p-value represents the 

likelihood that the observed variation between the 

samples would occur if the null theory were true. The 

null hypothesis is the hypothesis that the difference is 0. 

Standard Deviation was calculated online as per Furey, 

Edward "Standard Deviation Calculator" at 

https://www.calculatorsoup.com/calculators/statistics/

standard-deviation-calculator.php from Calculator 

Soup, https://www.calculatorsoup.com- Online 

Calculators[15]. The no growth (negative blood culture) 

cut-off was set at 120 hours. Statistical analysis was 

conducted using MedCalc v.19.2.6 (MedCalc Software, 

https://www.calculatorsoup.com/calculators/statistics/standard-deviation-calculator.php
https://www.calculatorsoup.com/calculators/statistics/standard-deviation-calculator.php
https://www.calculatorsoup.com/calculators/statistics/standard-deviation-calculator.php
https://www.calculatorsoup.com/
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Ostend, Belgium), with a P < 0.05 indicating significant 

differences [16]. 

 
mL: milliliter, A: tube A with bacterial concentration equal to 108 

CFU/ml, #1: tube number one with bacterial concentration equal 
to 106 CFU/ml, #2: tube number 2 with bacterial concentration 
equal to 104 CFU/ml, #3: tube number 3 with bacterial 
concentration equal to 102 CFU/ml. 
Figure 1: Scheme for preparing the required dilutions of bacteria 
and yeasts. 

Results 

Bactec FX and BTA3D BC systems for seeded human 

blood cultures 

Overall performance 

BC bottles were incubated concurrently in both blood 

culture systems. In total, we evaluated 148 seeded blood 

culture bottles (28 anaerobic, 60 bottles each of aerobic 

& paediatric blood culture bottles). These 60 single 

aerobic and paediatric bottles (n=120) were inoculated 

with six, five, and four gram-positive, gram-negative, 

and yeast species, respectively. Among the five-gram 

negatives, 2 isolates were fastidious, namely, H. 
influenzae and N. meningitidis 2 were non-fermenters 

while one was a facultative anaerobe. All six gram-

positive bacteria were facultative anaerobes. Twenty-

eight anaerobic bottles were inoculated with 

strict anaerobic bacterial species (2 each, gram-positive 

& gram-negative spore-forming rods). Within the five 

days of the incubation period, all BC-seeded bottles (n = 

148, 100%) were detected positive, while 12 control 

bottles (un-inoculated) signaled negative. 

The cumulative percent TTD of different organism 

groups in different bottle types over time intervals in the 

two BC is displayed in Figure 2. The TTD of anaerobic 

bacteria was 100 and 75.1% at 12 hours of incubation in 

the Bactec FX and BTA3D systems, respectively. For 

gram-positive organisms, the positivity rate in Bactec 

FX was superior to BTA3D at 12-hour time intervals; 

however, for the rest of the time intervals, both 

instruments had a uniform distribution of percent 

positivity rates. Among Gram-negative bacteria, 72.8 

and 63.6% of organisms reached positivity within 18 h 

when incubated in the Bactec FX and BTA3D systems, 

respectively. Among the yeasts, 75 and 56.3% of isolates 

reached positivity within 36hrs in Bactec FX and BTA3D 

systems, respectively (Figure 2). 

Adult anaerobic seeded BC bottles performance 

The TTD of the microorganisms inoculated in anaerobic 

bottles of both BC systems is displayed in Table 1. The 

Bactec FX system, anaerobic bottles had an overall mean 

TTD of 12.4 hours, which was significantly shorter than 

anaerobic bottles incubated in the BTA3D system, which 

took 24.8 hours. A p-value of less than 0.05 indicated 

statistical significance for 71.4% of the ATCC strains 

that were tested.  

Adult aerobic seeded BC bottles performance 

Table 2 illustrates the RR, TTD and 95% CI and P value 

of tested ATCC isolates in Aerobic BC bottles in each BC 

system. Bactec FX Aerobic BC bottles mean TTD was 

superior (19.9hrs) to BTA3D system (24hrs). For 93.3% 

of the tested ATCC strains, a difference with statistical 

significance (p-value = <0.05) was observed.  

Paediatric seeded BC bottles performance 

The mean TTD was substantially shorter for paediatric 

bottles incubated in the Bactec FX (20.8 h) system than 

in BTA3D (22.9 h) systems. The most significant 

disparities in the average TTD (≥29.5hrs) among BC 

systems were found for C. glabrata cultivated in 

paediatric bottles (Bactec FX: 90.8hrs vs. BTA3D: 

61.8hrs). 

 
B-FX: BD Bactec FX, BA3D: Bact/Alert 3D 
Figure 2: Different organism’s percent cumulative TTD by two BC 
systems in aerobic, anaerobic, or pediatric BC bottles.   

Discussion 

Blood culture is the most common bacteremia/ 

fungemia test. To maximize the effectiveness of 

antibiotic therapy, positive blood cultures identify the 

etiologic agent for antimicrobial susceptibility testing. 

Early blood testing for the infection's etiology and 

starting antibiotic therapy early can improve disease 

outcomes [17]. Every hour of antibiotic delay has been  

associated with an 18% increase in the risk of mortality 

at 28 days [18]. 
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In this study, we inoculated aerobic, anaerobic and 

paediatric blood culture bottles with recommended 

ATCC strains by seeded blood culture methodology, 

simultaneously to evaluate the performance of two 

blood culture systems, Bactec FX and BTA3D automated 

BC systems for their capability of detecting microbial 

growth. All 148/148 inoculated bottles were detected as  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

positive in both microbial detection systems (MDS). We 

observed outstanding performance of Bactec FX with an 

overall faster TTD in comparison with BTA3D (Table, 1, 

2 and 3). Overall, Bactec FX aerobic, anaerobic, and 

paediatric blood culture bottles and tested organism 

types had statistically significant TTD compared to 

BTA3D, i.e., 93.3%, 71.4%, and 53.3%, respectively. Most 

Organism 

Name 

ATCC# Instruments 95% CI P-Value 

Bact/Alert 3D FN Plus Bactec-FX Lytic/Anaerobic 

RR TTD(hrs) RR TTD (hrs) 

Bacteroides fragilis 25285 7/7(100) 44.5 7/7(100) 17.6 25.6140 to 28.1860 <0.0001 

Bacteroides ovatus BAA-1296 7/7(100) 70.5 7/7(100) 16.6 43.4824 to 64.3176 <0.0001 

Clostridium 
perfringens 

13124 7/7(100) 12.4 7/7(100) 8.2 2.5767 to 5.8233 =0.0001 

Clostridium septicum 12464 7/7(100) 12.7 7/7(100) 12.4 -0.0691 to 0.6691 =0.1020 

Escherichia coli 25922 7/7(100) 10.2 7/7(100) 9.4 0.5061 to 1.0939 = 0.0001 

Staphylococcus aureus 29213 7/7(100) 10.5 7/7(100) 10.5 0.5156 to 0.5156 =1.000 

Streptococcus 
pneumoniae 

49619 7/7(100) 13.1 7/7(100) 12.1 0.5352 to 1.4648 =0.0005 

FN Plus: anaerobic bottle BacT/Alert-3D, Lytic/Anaerobic: Lytic anaerobic bottle Bactec FX, RR: Recovery rate, TTD: Time-to-detection, 
CI: Confidence Interval, P-value: < 0.05:  statistical significance value cut off. 
Table 1: The rate of recovery (RR) and the total time till detection (TTD) of different ATCC strains cultured anaerobically in two blood 
culture systems. 

Organism 

Name 

ATCC# Instruments 95% CI P-Value 

BacT/Alert-FA Plus Bactec FX AerobicTM/F 

RR TTD (hrs) RR TTD (hrs) 

Escherichia coli 25922 15(100) 12 15(100) 10.2 1.2278 to 2.3722 =0.0009 

Haemophilus influenzae 49247 15(100) 24.9 15(100) 22.2 1.7476 to 3.6524 =0.0067 

Neisseria meningitidis 13077 15(100) 18.3 15(100) 16 1.6976 to 2.9024 =0.0037 

Pseudomonas aeruginosa 27853 15(100) 15.6 15(100) 13.5 1.7476 to 3.6524 =0.0067 

Stenotrophomonas maltophilia 17666 15(100) 72.5 15(100) 39.0 -2.1108 to 69.1108 = 0.0560 

Enterococcus faecalis 29212 15(100) 11.1 15(100) 8.2 1.8351 to 3.9649 = 0.0072 

Staphylococcus aureus 29213 15(100) 11.9 15(100) 9.9 0.7953 to 3.2047 =0.0019 

Staphylococcus epidermidis 12228 15(100) 19.2 15(100) 21.6 -6.5823 to 10.5823 = 0.4216 

Streptococcus agalactiae 12386 15(100) 9.4 15(100) 7.7 0.7476 to 2.6524 =0.0165 

Streptococcus pneumoniae 49619 15(100) 13.9 15(100) 10.8 1.1941 to 4.2059 =0.0164 

Streptococcus pyogenes 19615 15(100) 11.9 15(100) 8.1 2.2941 to 5.3059 = 0.0084 

Candida albicans 90028 15(100) 32.9 15(100) 30.1 0.2004 to 5.3996 =0.0435 

Candida glabrata 15126 15(100) 43.1 15(100) 57.8 8.9155 to 20.4845 =0.0083 

Candida krusei 6258 15(100) 24.8 15(100) 22.6 1.8988 to 2.5012 =0.0010 

Candida parapsilosis 22019 15(100) 37.9 15(100) 27.1 6.7921 to 14.8079 = 0.0074 

FA Plus: aerobic bottle BacT/Alert-3D, Aerobic TM/F: aerobic bottle Bactec FX, RR: Recovery rate, TTD: Time-to-detection, CI: Confidence 
Interval, P-value: < 0.05:  statistical significance value cut off. 
Table 2: The rate of recovery (RR) and the total time till detection (TTD) of different ATCC strains cultured aerobically in two blood 
culture systems. 

Organism 

Name 

ATCC# Instruments 95% CI P-Value 

BacT/Alert PF Plus BD Bactec Peds Plus TM/F 

RR TTD (hrs) RR TTD (hrs) 

Escherichia coli 25922 15(100) 11.6 15(100) 10.0 1.1238 to 2.0762 =0.0048 

Haemophilus influenzae 49247 15(100) 12.5 15(100) 15.9 0.7539 to 11.0461 =0.0387 

Neisseria meningitidis 13077 15(100) 16.7 15(100) 15.8 -0.3418 to 2.1418 =0.0893 

Pseudomonas aeruginosa 27853 15(100) 14.6 15(100) 13.1 1.1988 to 1.8012 =0.0022 

Stenotrophomonas 
maltophilia 

17666 15(100) 63.4 15(100) 39.3 -12.1140 to 60.3140 =0.1034 

Enterococcus faecalis 29212 15(100) 10.8 15(100) 8.1 2.0265 to 3.3735 =0.0033 

Staphylococcus aureus 29213 15(100) 11.3 15(100) 10.1 -1.1523 to 3.5523 =0.1594 

Staphylococcus epidermidis 12228 15(100) 17.2 15(100) 14.8 0.2073 to 4.5927 = 0.0422 

Streptococcus agalactiae 12386 15(100) 8.9 15(100) 7.6 -1.1928 to 3.7928 =0.1540 

Streptococcus pneumoniae 49619 15(100) 13.9 15(100) 10.8 1.5941 to 4.6059 =0.0125 

Streptococcus pyogenes 19615 15(100) 10.7 15(100) 8.5 1.4321 to 2.9679 =0.0065 

Candida albicans 90028 15(100) 28.3 15(100) 19.5 -28.6784 to 46.2784 = 0.4187 

Candida glabrata 15126 15(100) 61.8 15(100) 90.8 -36.6288 to 94.6288 = 0.1976 

Candida krusei 6258 15(100) 24.1 15(100) 20.6 1.3597 to 5.6403 =0.0196 

Candida parapsilosis 22019 15(100) 37.0 15(100) 27.8 5.1921 to 13.2079 =0.0101 

PF Plus: paediatric bottle BacT/Alert-3D, Peds Plus TM/F: pediatric bottle Bactec FX, RR: Recovery rate, TTD: Time-to-detection, CI: 
Confidence Interval, P-value: < 0.05:  statistical significance value cut off. 
Table 3: The total time till detection (TTD) and rate of recovery (RR) of various ATCC strains grown in pediatric bottles in two blood 
culture systems. 
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of the 19 microbial species tested were detected faster 

with BD Bactec FX. The notable exceptions include the 

findings that In BTA3D, C. glabrata aerobic and 

paediatric BC bottles mean TTD was faster (43.1hrs and 

61.8hrs, respectively) than Bactec FX (57.8hrs and 

90.8hrs, respectively). C. glabrata mean TTD was 

statistically significant for BTA3D aerobic BC bottle type 

(p = 0.0083), while it was not statistically significant for 

paediatric BC bottle type (p = 0.1976). The mean TTD for 

fastidious H. influenzae in the BTA3D paediatric bottle 

was 3.4 hours quicker and statistically significant 

(p=0.0387) than in the Bactec/FX paediatric bottle type. 

Despite the fact that S. epidermidis was detected earlier 

in aerobic BC (2.4hrs earlier TTD than Bactec FX), the 

difference was not statistically significant. The most 

significant difference in the mean TTD (≥53.9hrs) by BC 

systems regarded B. ovatus when cultured in anaerobic 

bottles; p<0.001. Anaerobic bottles incubated in Bactec 

FX showed a statistically significant finding (p-value= 

<0.05) for 71.4% of tested ATCC strains compared to its 

competitor BTA3D. Mueller-Premru and colleagues 

reported similar findings [19]. Another study from 

Jeddah, Saudi Arabia, reported the shortest median TTD 

for anaerobes in Bactec FX (18hrs) compared to 

BacT/ALERT FN (23.5hrs) [20, 21]. BSI due to anaerobic 

bacteria is associated with high mortality despite having 

a lower clinical occurrence than aerobic bacteria. 

Therefore, for optimal patient's management, timely, 

rapid detection and identification of the causative 

agent, as well as the delivery of appropriate 

antimicrobials, are of utmost importance [22, 23]. The S. 
maltophilia mean TTD when cultured in aerobic bottles 

was statistically significant, with a remarkable 

difference of 33.5hrs early detection i.e. (39hrs by Bactec 

FX vs. 72.5hrs by BTA3D; p-value= <0.05).  

The mean TTD of Bactec FX paediatric bottles was 

superior for 86.7% of tested ATCC strains. The only two 

exceptions were H. influenzae and C. glabrata. Similarly, 

aerobic blood culture bottles incubated in Bactec FX had 

a faster TTD for 86.7% (p=<0.05) of tested ATCC strains. 

The only exception when BTA3D showed a statistically 

significant mean TTD (p=0.0083) was for C. glabrata 

(14.7hrs early detection) compared to the competitor 

Bactec FX (table 2 and 3). Significantly shorter recovery 

time was observed in a research study, comparing 

aerobic bottles of Bactec FX and Bact/Alert 3D (17.2 and 

24.7 h, respectively) (P < 0.001) [24]. 

Among yeast, overall, Bactec FX mean TTD was faster 

than BTA3D, a few notable examples include C. 
parapsilosis, both aerobic and paediatric bottles (p= 

0.0074 and 0.0101, respectively) and C. krusei, both 

paediatric and aerobic bottles, which had an early mean 

TTD (p= 0.0196 and 0.001, respectively), as shown in 

tables 2 and 3. 

In conclusion, our research study demonstrates that 

the Bactec FX outperformed the BTA3D system in terms 

of early identification of tested microorganisms. The 

faster time to positivity may significantly decrease 

patient morbidity and mortality by facilitating earlier 

administration of the appropriate antimicrobial 

medication. To confirm this, a larger clinical specimen-

based investigation is required. 
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