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Bacillus amyloliquefaciens bacteriemia in two preterm 
neonates: A significant catheter-related invasive infection 
in neonates
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Abstract
Although Bacillus amyloliquefaciens has never been reported as human pathogen to our knowledge, we described two cases of neonatal bacteremia due to Bacillus 
amyloliquefaciens in preterm neonates, 22-day-old and 56-day-old, who were successfully treated.
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Introduction
Over a two-week period in august 2012, Bacillus amyloliquefaciens 

was isolated from blood cultures from two preterm neonates who 
were hospitalized in our intensive care unit. They both developed an 
inflammatory syndrome and were treated for atypical necrotizing 
enterocolitis, Bell classification stage 1.

Case report
The first one, a 1170 g male infant, second twin, was born by 

caesarian section with cephalic presentation after 28 weeks and 5 
days of gestation in July 2012. Prior to delivery, his mother received 
amoxicillin for prolonged premature rupture of membranes. Except for 
premature labor, her pregnancy had been otherwise normal. The infant 
had respiratory distress immediately after birth and was treated with 
mechanical ventilation and exogenous surfactant. A central catheter was 
inserted. He received empirical cefotaxim, amoxicillin and amikacin. 
Blood cultures obtained on admission to the neonatal intensive care 
unit gave negative results and antibiotics were discontinued after 48 
hours. On postnatal day 23, the infant suffered from an inflammatory 
syndrome with an elevated C reactive protein (5.2 mg/dL) treated 
with empirical meticillin, gentamicin and central catheter withdrawal 
for suspected catheter related bloodstream infections. Peripheral and 
central blood culture and catheter culture were positive to Bacillus 
spp. Antibiotic treatment was switched to cefotaxim for 5 days. On 
postnatal day 28, blood culture was still positive to Bacillus spp but 
the infant wasn’t symptomatic anymore and CRP was under 0.3 mg/
dL. No further treatments were given. We should notice that he was 
fed to breast and no artificial milk was used before the inflammatory 
syndrome. On postnatal day 40, the infant became hypotensive with 
massive regurgitation and CRP was growing up to 7.9 mg/dL and 
procalcitonin to 2.6µg/L. Initial symptoms included feeding intolerance, 
increased gastric residuals, abdominal distension but no bloody stools 
nor intestinal pneumatosis. An empirical antibiotic therapy was begun 
with metronidazole, cefotaxim, vancomycin and amikacin for suspected 
necrotizing enterocolitis and maintained for 7 days. The control blood 
culture was negative (CRP < 0.3 mg/dL). He was discharged home on 
day 81 of hospitalization.

The second one, a 1450 g female infant, was born by spontaneous 
vaginal delivery after a 30 week gestation in June 2012. Prior to delivery, 
her mother received amoxicillin for an inflammatory syndrome (CRP 
> 111 mg/L) and a leukocyte count of 23.12 G/L. Except for premature 
labor, her pregnancy had been otherwise normal. The infant had 
respiratory distress immediately after birth and was treated with 
mechanical ventilation, exogenous surfactant, steroids. She received 
empirical cefotaxim, amoxicillin, and amikacin for 2 days for an initial 
CRP up to 1.1 mg/dL and mother-child infection. After, antibiotics were 
switched to amoxicillin for 7 days for a positive Streptococcus B vaginal 
specimen. Placenta was positive to Streptococcus B too and tracheal tube 
was positive to gram negative bacteria. On postnatal day 37, the infant 
had respiratory distress, bloody stools and CRP was growing up to 10.2 
mg/dL and procalcitonin to 1.08 µg/L. Initial symptoms included also 
feeding intolerance. An empirical antibiotic therapy was begun with 
amikacin for 48 hours and metronidazole and cefotaxim for 7 days for 
suspected necrotizing enterocolitis which encouraged us to stop the 
nutrition for 18 days. Initial blood culture was negative. On postnatal 
day 57, the infant had a sepsis on central catheter infection treated with 
amikacin, cefotaxim and vancomycin (CRP 9,9,3) for 7 days. Peripheral 
and central blood cultures were positive to Bacillus spp. The central 
catheter was withdrawn on day 63 and his culture was sterile. She was 
discharged home on day 68 of hospitalization.

These two preterm neonates were admitted in the same unit, 
in two neighbored rooms for 8 consecutive days (Figure 1). Medical 
and non-medical personal was taking care of both of these patients. 
The two strains of Bacillus spp were checked by AP-PCR (Arbitrarily 
Primed polymerase chain reaction) and were found to be cloned strains 
of Bacillus amyloliquefaciens which lead us to the primer conclusion of 
a hand transmission linked to central catheter infection. 
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Discussion
Bacillus species are widely distributed in nature and well known 

in the food industry as probiotics [1] and due to the ability of many 
strains to produce enterotoxins, a topic which has been reviewed 
recently [2-5]. Bacillus amyloliquefaciens, a gram-positive, rod-shaped, 
oval spore forming, aerobe bacterium of the family Bacillaceae, that is 
found commonly in soil, air [6], food, such as dried milk products [7], 
and many other sources, is the main strain implicated in production of 
α-amylase and protease [8,9]. Few studies also described this organism 
found on the hands of nursing staff or alcoholic preparation [10]. Also 
known for his use in biocontrol products [11,12] and probiotics [13], 
Bacillus amyloliquefaciens is not known as a human pathogen but, in 
recent years, there has been an increasing appreciation for the potential 
of Bacillus as opportunistic pathogens in immune-compromised [6,14] 
or otherwise critically ill patients, those with foreign bodies [15] and 
intravenous drug abusers as seen with B. cereus [16,17], B. thuringiensis 
[10] and B. anthracis [18]. Some gastrointestinal infections are also 
reported with Bacillus species [19,20].

Advances in neonatal intensive care over the past several years have 
improved survival of very low birth weight neonates, but due to their 
immature immune systems as well as their being subjected to prolonged 
mechanical ventilation and frequent use of long term intravascular 
catheter, members of this vulnerable population are particularly 
susceptible to disseminated disease caused by environmental organisms 
such as Bacillus [6,7,14, 15,18-21].

There are no documented cases of clinically significant invasive 
infection in neonates due to B. amyloliquefaciens as the significance 
of the isolation of B. amyloliquefaciens is not appreciate from clinical 
specimens obtained from newborns due to its lack of appearance as 
an already known nosocomial pathogen [1,22]. The significance is 
further clouded by the frequent appearance of the species in cultures 
as a contaminant [23].

Despite the small number of reported cases of Bacillus systemic 
infections in preterm neonates, it seems likely that the actual 

occurrence of this organism is more common as a true pathogen than 
the published literature would suggest. This belief is based on the fact 
that clinical laboratories may not attempt to determine the complete 
species identification of Bacillus organisms arbitrarily designating 
them as contaminants without adequate consultation with clinicians 
[21]. Another point would be, as suggested before, the confusing 
taxonomy of the genus Bacillus which may have been responsible for 
the inappropriate attribution of infections to B. cereus even if they were 
due to others species such as B. subtilis. To add with that, differences 
between some of the species of the genus Bacillus remained unclear for 
a long time and, as an example, B. amyloliquefaciens is a distinct entity 
only since 1980, before that, it wasn’t distinguished from other named 
species of Bacillus [8,24].

Assessment of the origin of infections due to organisms such as 
Bacillus that are widely disseminated in the environment is often difficult 
and may not yield an obvious source. To investigate the possibility of 
a common source and extent of the dissemination, an environmental 
research has been done in our units but remained negative. Food 
and floor sources were researched and furthermore, antiseptics and 
alcoholic preparation were also checked. Procedure related to room 
ventilation wasn’t monitored due to the small number of cases, the 
lack of respiratory manifestation and the lack of positive result on 
tracheal tube. A food contamination has not totally been excluded 
due to the use of B. amyloliquefaciens in food industry but symptoms 
may appear 10 to 14 h following ingestion of foodstuffs contaminated 
with enterotoxigenic strains. Foods most often implicated in the 
diarrheal syndrome include poultry, cooked meats, soups, desserts, and 
occasionally fluid and dry milk products [7].

The first preterm neonate has been successfully treated with 
meticillin, gentamicin and then cefotaxim for 5 days. The second has 
been successfully treated with vancomycin for 4 days and amikacin, 
cefotaxim for 7 days. An antibiogram was made and revealed that 
the pathogen had no resistance to any of those antibiotics despite 
an increased number of resistance to vancomycin described in the 
literature [25]. Bacillus species are also able to form biofilm which 

Figure 1. Characteristics of the two cases: treatment, biology, symptoms and spatio-temporal relationship between them.
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could help them to survive in a hospital environment, which lead us 
to be even more careful about these therapies [10]. To add with that, 
Bacillus species can easily adhere to the surface of catheter and this 
property makes central catheter withdrawal primordial to be as efficient 
as possible.

References
1.	 Hong HA, Huang JM, Khaneja R, Hiep LV, Urdaci MC, et al. (2008) The safety of 

Bacillus subtilis and Bacillus indicus as food probiotics. J Appl Microbiol 105: 510-
520. [Crossref] 

2.	 Drobniewski FA (1993) Bacillus cereus and related species. Clin Microbiol Rev 6: 324-
338. [Crossref] 

3.	 McKillip JL (2000) Prevalence and expression of enterotoxins in Bacillus cereus and 
other Bacillus spp. Kluwer academic Publisher.

4.	 From C, Pukall R, Schumann P, Hormazábal V, Granum PE (2005) Toxin producing 
ability among Bacillus spp outside the bacillus cereus group. Appl Environ Microbiol 
71: 1178-1183. [Crossref]

5.	 Rebecca J Phelps and I Mckillip (2002) Enterotoxin production in natural isolates of 
bacillaceae outside the bacillus cereus group. Appl Environ Microbiol 68: 3147-3151. 
[Crossref]

6.	 Kalpoe JS, Hogenbirk K, van Maarseveen NM, Gesink-Van der Veer BJ, Kraakman 
ME, et al. (2008) dissemination of bacillus cereus in a paediatric intensive care unit 
traced to insufficient disinfection of reusable ventilator air-flow sensors. J Hosp Infect 
68: 341e347. [Crossref]

7.	 Becker H, Schaller G, von Wiese W, Terplan G (1994) Bacillus cereus in infant foods 
and dried milk products. Int J Food Microbiol 23: 1-15. [Crossref] 

8.	 Welker NE, Campbell LL (1967) Comparison of the a-Amylase of Bacillus subtilis 
and Bacillus amyloliquefaciens: Department of Microbiology, University of Illinois, 
Urbana, Illinois 61801. J Bacteriol 94: 1131-1135. [Crossref]

9.	 Priest FG, Goodfellow M, Shute LA, Berkeley RCW (1987) Bacillus amyloliquefaciens 
sp. nov. norn. International journal of systematic bacteriology 37: 69-71. [Crossref]

10.	Kuroki R1, Kawakami K, Qin L, Kaji C, Watanabe K, et al. (2009) Nosocomial 
Bacteremia Caused by Biofilm-Forming Bacillus cereus and Bacillus thuringiensis. 
Inter Med 48: 791-796. [Crossref]

11.	 Idriss EE1, Makarewicz O, Farouk A, Rosner K, Greiner R, et al. (2002) Extracellular 
phytase activity of Bacillus amyloliquefaciens FZB45 contributes to its plant-growth-
promoting effect. Microbiology 148: 2097-2109. [Crossref]

12.	Arguelles-Arias A, Ongena M, Halimi B, Lara Y, Brans A, et al. (2009) Bacillus 
amyloliquefaciens GA1 as a source of potent antibiotics and other secondary 
metabolites for biocontrol of plant pathogens. Microbial Cell Factories 8: 63.

13.	Hairul Islam VI, Prakash Babu N, Pandikumar P, Ignacimuthu S (2011) Isolation and 
Characterization of Putative Probiotic Bacterial Strain, Bacillus amyloliquefaciens, 
from North East Himalayan Soil Based on In Vitro and In Vivo Functional Properties. 
Probiotics Antimicrob Proteins 3: 175-185. [Crossref]

14.	Gaur AH, Patrick CC, McCullers JA, Flynn PM, Pearson TA, et al. (2001) Bacillus 
cereus bacteremia and meningitis in immunocompromised children. Clin Infect Dis 32: 
1456-1462. [Crossref]

15.	S. Dohmae, T. Okubo, W. Higuchi et al. (2008) Bacillus cereus nosocomial infection 
from reused towels in Japan. Journal of Hospital Infection 69: 361e367. [Crossref]

16.	Gaur AH, Shenep JL (2001) The expanding spectrum of disease caused by Bacillus 
cereus. Pediatr Infect Dis J 20: 533-534. [Crossref] 

17.	Kotiranta A, Lounatmaa K, Haapasalo M (2000) Epidemiology and pathogenesis of 
Bacillus cereus infections. Microbes Infect 2: 189-198. [Crossref] 

18.	Wiedermann BL (1987) Non-anthrax Bacillus infections in children. Pediatr Infect Dis 
J 6: 218-220. [Crossref] 

19.	Girisch M, Ries M, Zenker M, Carbon R, Rauch R, et al. (2003) Intestinal perforations 
in a premature infant caused by bacillus cereus. Infection 31: 192-193. [Crossref]

20.	 Kramer JM, Gilbert RJ (1992) Bacillus cereus gastroenteritis: 119-153. In: Tu AT (ed.), 
Food poisoning—handbook of natural toxins, vol. 7. Marcel Dekker, Inc., New York, N.Y.

21.	Hilliard NJ, Schelonka RL, Waites KB (2003) Bacillus cereus bacteremia in a preterm 
neonate. J Clin Microbiol 41: 3441-3444. [Crossref] 

22.	de Boer AS, Diderichsen B (1991) On the safety of Bacillus subtilis and B. 
amyloliquefaciens: a review. Appl Microbiol Biotechnol 36: 1-4. [Crossref] 

23.	Murray, EJ Baron, MA Pfaller, FC Tenover, and R. H Yolken Bacillus and recently 
derived genera Logan, NA, and PCB Turnbull. 1999., p. 357-369. In PR (ed.), Manual 
of clinical microbiology, 7th ed., ASM Press, Washington, DC. 25.

24.	O’Donnell AG, Norris JR, Berkeley RC, Claus D, Kaneko T, et al. (1980) 
Characterization of Bacillus subtilis, Bacillus pumilus, Bacillus licheniformis, 
and Bacillus amyloliquefaciens by Pyrolysis Gas-Liquid Chromatography, 
Deoxyribonucleic Acid-Deoxyribonucleic Acid Hybridization, Biochemical Tests, and 
API Systems. IJSEM 30: 448-459.

25.	Ligozzi M, Lo Cascio G, Fontana R. (1998) vanA Gene Cluster in a Vancomycin-
Resistant Clinical Isolate of Bacillus circulans. Antimicrob Agents and Chemother 42: 
2055-2059. [Crossref]

Copyright: ©2017 Baptiste S. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and source are credited.

http://www.ncbi.nlm.nih.gov/pubmed/18312567
http://www.ncbi.nlm.nih.gov/pubmed/8269390
https://www.ncbi.nlm.nih.gov/pubmed/15746316
https://www.ncbi.nlm.nih.gov/pubmed/12039781
https://www.ncbi.nlm.nih.gov/pubmed/18358564
http://www.ncbi.nlm.nih.gov/pubmed/7811567
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC276784/
https://www.ncbi.nlm.nih.gov/pubmed/19443973
https://www.ncbi.nlm.nih.gov/pubmed/12101298
https://www.ncbi.nlm.nih.gov/pubmed/26781678
https://www.ncbi.nlm.nih.gov/pubmed/11317247
http://www.ncbi.nlm.nih.gov/pubmed/11368114
http://www.ncbi.nlm.nih.gov/pubmed/10742691
http://www.ncbi.nlm.nih.gov/pubmed/3562146
https://www.ncbi.nlm.nih.gov/pubmed/12789482
http://www.ncbi.nlm.nih.gov/pubmed/12843116
http://www.ncbi.nlm.nih.gov/pubmed/1367772
https://www.ncbi.nlm.nih.gov/pubmed/9687406

	Title
	Correspondence
	Abstract
	Key words
	Introduction
	Case report 
	Discussion
	References

