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Part 1

Part 1.

Signed Statement and Certification

1.1.

Name and Address of Notifier
Chr. Hansen A/S
Boege Aile 10-12
2970 Hoersholm, Denmark

1.2.

Name of Notified Substance
Bifidobacterium animalis ssp lactis BB-12® (B. lactis BB-12®).
B. lactis BB-12® originates from Chr. Hansen's collection of diary cultures. The strain was
specially selected by Chr. Hansen for the production of probiotic dairy products.

1.3.

Intended Condition of Use
B. lactis BB-12® is intended to be used as an ingredient in conventional foods at levels
consistent with current good manufacturing practices (cGMPs ). It is intended to be consumed
by the general population. Intended applications include but are not limited to the following:
milk and dairy products such as yogurt and other fermented milk products; dairy alternatives
(plant-based (oat, soy, almond, coconut, pea, etc.) fermented milk and yogurt products);
beverages such as juice and protein shakes; shelf-stable products such as bars (granola, protein,
meal replacement bars), confectionery (gummy candy, hard candy, soft chew candy, chewing
gum, coatings); and breakfast cereals (RTE and hot).

°

To allow for loss of viability over time and to ensure at least 5x10 1 CFO/serving in
conventional food products throughout shelf life, the initial addition level of B. lactis BB-12®
may be as high as 5x10 11 CFO/serving.

1.4.

Basis for GRAS Status
B. lactis BB-12® has been determined to be GRAS through scientific procedures in accordance
with 21 CFR § 170.30 (a) and (b).
B. lactis BB-12® strain was the subject of GRAS Notice No. GRN 49, for the use in infant
formula and other food for infants and children. The FDA response letter dated November 28,
2005, stated that the Agency had "no questions at this time".
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1.5.

Premarket Approval Status
B. lactis BB-12® is not subject to premarket approval requirements of the Federal Food, Drug,
and Cosmetics Act based on a conclusion that the notified substance is GRAS under the
condition of intended use.

1.6.

Availability of Information
The information and data that serve as the basis for this GRAS conclusion will be sent to FDA
upon request, or will be available for review and copying at reasonable times at Chr. Hansen's
office in the USA at the following address:
Chr. Hansen, Inc.
9015 W. Maple St
Milwaukee, WI 53214
Telephone: (414) 607-5700
Fax: (414) 607-5959

1.7.

Freedom of Information Act Statement
No information contained in this GRAS notice is exempt from disclosure under the Freedom of
Information Act, 5 U.S.C. 552.

1.8.

Certification
To the best of our knowledge, this conclusion of GRAS status is a complete, representative, and
balanced submission that includes unfavorable information, as well as favorable information,
known to us and pertinent to the evaluation of the safety and GRAS status of the use of B. lactis
BB-12®.

1.9.

FSIS Statement
Not Applicable

1.10. Name, Position, and Signature of Notifier

Sarah F. Kraak-Ripple
Regulatory Affairs Manager
Human Health-North America
Chr. Hansen, Inc.

Date: April 11, 2019

6

Part 2

Part 2.

Identity, Method of Manufacture, Specifications, and Physical or
Technical Effect

2.1 Identity of the Organism
2.1.1 Source and Description of GRAS Organisms

B. lactis BB-12® was deposited in Chr. Hansen's Culture Collection in 1983 and was
specifically selected for the production of pro biotic dairy products. At the time of isolation, the
probiotic strain B. lactis BB-12® was considered to belong to the species Bifidobacterium
bifidum. Modern molecular classification techniques reclassified this probiotic strain as
Bifidobacterium animalis and later to a new species Bifidobacterium lactis. The species B.
lactis was later shown not to fulfill the criteria for a species and was instead included in
Bifidobacterium animalis as a subspecies. B. lactis BB-12® is therefore classified as
Bifidobacterium animalis ssp. lactis. Despite a change in the name over the years, the strain B.
lactis BB-12® ® has not changed. The strain has been deposited in the German Collection of
Microorganisms and Cell Cultures (Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH) under the accession number DSM 15954.
The colony morphology of B. lactis BB-12® is round with smooth edge, curved
elevation, and smooth and shiny surface. The appearance on MRS medium after anaerobic
incubation for 3 days at 37°C is white, non-transparent. Microscopically, B. lactis BB-12® is
Gram positive, rod-shaped with single, pairs, or branched rods. The strain is non-motile and
does not form endospore.
The taxonomic lineage of B. lactis BB-12® is:
Kingdom Bacteria, Phylum Actinobacteria, Class Actinobacteria, Order Bifidobacteriales,
Family Bifidobacteriaceae, Genus Bifidobacterium, Species Bifidobacterium animalis,
Subspecies Bifidobacterium animalis subsp. lactis, Strain Bifidobacterium animalis ssp. lactis,
BB-12®. A subspecies-specific core genome was recently identified by in silico analysis for both
B. animalis subspecies, revealing the existence of subspecies-defining genes involved in
carbohydrate metabolism (Lugli et al., 2019).

Species Identification
The 16S rDNA sequence of BB-12 was compared to a database of 16S rDNA sequences of
type strains. The 16S rDNA sequence of the BB-12® strain is identical to the sequence of the
type strain of Bifidobacterium animalis subsp. lactis (GenBank acc. No. NC012815). Therefore,
the BB-12® strain is unambiguously identified as Bifidobacterium animalis subsp. lactis.

7

2.1.2 Genome Sequencing and Annotation

The complete 'closed genome' of B. lactis BB-12® was sequenced, annotated, and
published by Garrigues et al. (2010). The genome sequence has been deposited in NCBI
reference sequence number NC0l 7214 (GenBank accession number CP001853).
The genome sequence of B. lactis BB-12® consists of a single circular chromosome of 1.94
million base pairs (Mbp) with a GC content of 60 % and with no plasmids. In brief, the
sequence was obtained by use of shotgun cloning into plasmids and cosmids and sequenced by
Sanger methodology. Gaps in the sequence identified after alignment of the contigs were closed
by use of PCR and primer walking. (Garrigues et al, 2010).
The strain BB-12®was also sequenced in house at Chr. Hansen A/S by purifying total DNA,
Illumina sequencing and assembly by use of published methods (Agers0 et. al, 2018). The 'draft
Genome' consisted of 30 contigs with a total contig length of 1.92 Mbp and a GC content of
60%.
For the assessment, the 'closed genome' was used and the results were verified by use of the
'draft genome'. Both genome sequences of B. lactis BB-12® were subjected to annotation using
published methods. The B. lactis BB-12® 'closed genome' contained 1,612 protein encoding
genes (PEGs) and 64 RNAs, and the 'draft genome' 1,638 PEGs and 55 RNAs.
Search Against Antibiotic Resistance Gene Databases

To identify genes with high identity to previously published antibiotic resistance genes, the
annotated closed genome and the draft genome for B. lactis BB-12® was analyzed against a
curated database of antibiotic resistance genes. The database focus on acquired antibiotic
resistance genes from the scientific literature and covers both Gram-positive and Gram-negative
bacteria including pathogenic species. The analysis detected the tetracycline resistance gene
tet(W). No other antibiotic resistance genes were detected. Moreover, the strain was found to be
sensitive to all antibiotics except tetracycline, where a minimal inhibitory concentration one
two-fold over the EFSA cutoff value was observed (EFSA Journal, 2018).

It is well known from the scientific literature that many Bifidobacterium species and all B.
animalis subsp. lactis show low level resistance to tetracycline (Yazid et al. 2000; D' Aimmo et
al. 2007; Matto et al. 2007). This low-level resistance has been shown to be due to the presence
of a tet(W) gene, which is present in the chromosome of all B. animalis subsp. lactis strains
described to date (Gueimonde et al. 2010; Milani et al. 2013). Based on the genetic context in
which the tet(W) gene is located in the B. lactis BB-12® chromosome, a potential transfer of the
gene is considered to be unlikely as the region flanking the tet(W) is conserved in all B.
animalis ssp. lactis present in the NR NCBI data base ( 100% coverage and 99-100% identity).
Several studies have investigated if the tet(W) gene in B. lactis in general and specifically in the
B. lactis BB-12® strain is transmissible and no evidence oftransmissibility has been shown for
the tet(W) gene (Masco et al. 2006; Saarela et al. 2007; Gueimonde et al. 2010; IPLAIC4 in this
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reference is the B. lactis BB-12® strain Raeisi et al. 2018; Polit et. al. 2018). Moreover, since B.
lactis BB-12® does not contain any plasmids and no bacteriophages are known to infect the
species, the risk of transfer of tet(W) to other microorganisms is negligible.

Search Against the Virulence Factor Database and Phenotypic Test
The annotated closed genome and the draft genome of B. lactis BB-12® was analyzed
against a published database containing virulence factors and other genes related to
pathogenicity and toxicity from 30 different pathogens including Gram-positive pathogens such
as Enterococcus, Staphylococcus, Streptococcus and Listeria. All hits except one were
associated with stress regulation (Clp ), heat shock proteins, biosynthesis, capsule formation or
transport systems. No hits were assessed to be virulence factors and all hits could be regarded as
niche factors (Hill et al. 2012) or involved in housekeeping within the cell, since these genes are
also found in commensal bacteria.
One hit was annotated as 'Response regulators consisting of a CheY-like receiver
domain and a winged-helix DNA-binding domain'. The protein encoding gene had closest
identity (54.4% amino acid identity over 92.3% coverage, 5.4% gaps and with an E-value of
1.11 * 1o- 75 ) to PhoP described as a possible two component system response transcriptional
positive regulator involved in sensing Mg2+ starvation in Mycobacterium tuberculosis and
Gram-negative bacteria. (Perez E et. al, 2001) This may enhance intracellular growth of such
bacteria, but the gene is not itself a virulence gene. Moreover, the gene from B. lactis BB-12®
was also present in all 21 Bifidobacterium animalis genomes in the NCBI NR database with
100% coverage and identity (94-100%). Therefore, the gene can be considered a niche factor
and is not considered a safety concern.
In addition to the in-silica genome screening, phenotypic tests for cytotoxicity and
hemolysis were also performed. Results of these phenotypic tests showed that B. lactis BB-12®
did not cause cytotoxic activity in a Vero cell assay and the strain is non-hemolytic.
In conclusion, the in-silica genome screening for potential virulence factors and other
genes related to pathogenicity, virulence or toxicity in B. lactis BB-12®. did not reveal any
virulence or toxicity genes or other genes of safety concern which further indicates the safety of
B. lactis BB-12®.

2.1.3

Phenotypic Properties and Strain Mechanisms

The phenotypic characteristics and mechanisms of B. lactis BB-12® have been
established through extensive in vitro testing. The characteristics and science behind this
probiotic strain have been reviewed by Jungersen et al. (2014).

Carbohydrate Fermentation Profile and Metabolic Characteristics
The intestinal microbiota plays an important role in metabolic activities such as
fermentation of undigested carbohydrates, lipid metabolism and glucose homeostasis.
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Bifidobacterium are chemoorganotrophs with a fermentative metabolism. The carbohydrate
fermentation profile of B. lactis BB-12® using API 50 CHL medium, is shown in Table 1. B.
lactis BB-12® forms L(+) lactic acid, acetic and succinic acid. This strain shows negative
catalase and oxidase reactions. No deleterious metabolic activities caused by Bifidobacterium
strains have been reported.
Table 1. Carbohydrate Fermentation Profile of Bijidobacterium animalis ssp. /actis BB-12®

Control

-

Esculine

-

Glycerol

-

Salicine

±

Erythritol

-

Cellobiose

-

0-Arabinose

-

Maltose

+

L-Arabinose

-

Lactose

+

Ribose

+

Melibiose

+

0-Xylose

-

Saccharose

±

L-Xylose

-

Trehalose

-

Adonitol

-

lnuline

-

~-Methyl-xyloside

-

Melezitose

-

Galactose

-

D-Raffinose

±

D-Glucose

+

Amidon

-

0-Fructose

-

Glycogen

-

0-Mannose

-

Xylitol

-

L-Sorbose

-

~-Gentiobiose

±

Rhamnose

-

0-Turanose

-

Dulcitol

-

0-Lyxose

-

Inositol

-

0-Tagatose

-

Mannitol

-

0-Fucose

-

Sorbitol

-

L-Fucose

-

a-Methyl-D-mannoside

-

D-Arabitol

-

a-Methyl-D-glucoside

-

L-Arabitol

-

N-acetyl glucosamine

-

Gluconate

-

Amygdaline

+

2-keto-gluconate

-

Arbutine

-

5-keto-gluconate

-
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Antibiotic resistance
Minimum inhibitory concentrations (MI Cs) of 9 antibiotics were determined for B. lactis
BB-12® according to the ISO 10932 I IDF 223 international standard (Table 2). These MICs
were compared with the cut-off values established for Bifidobacterium by the European Food
Safety Authority (EFSA Journal 2018).
Table 2: MIC values for Bijidobacterium animalis ssp. /actis BB-12®
Antibiotic

MIC in µg/ml

EFSA cut-off
values in µg/ml 8

Gentamicin

32-64

64

Kanamycin

256

n.r.

Streptomycin

64-128

128

Tetracycline

Tetracycline

16

8

Macrolide

Erythromycin

0.25

I

Lincosamide

Clindamycin

0.06

1

Chloramphenicol

Chloramphenicol

2

4

~-lactam

Ampicillin

0.12-0.25

2

Glycopeptide

Vancomycin

0.5

2

Aminoglycoside

n.r.: not reqmred to be tested by EFSA. a: EFSA cut-off values for Bijidobactenum group as listed m 'Gmdance on m1croorgamsms used
as feed additives or as production organisms' (EFSA Journal 2018, 16(3):5206)

The B. lac tis BB-12® strain is sensitive to most of the antibiotics tested with MIC values that are
less than or equal to EFSA 2018 cut-off values for Bifidobacterium group. The MIC value for
tetracycline is one two-fold dilution above the EFSA cut-off value, although, that is considered
acceptable due to the technical variation of the phenotypic method as also recognized by EFSA
in several published opinions. The reduced susceptibility is most likely due to the presence of
the tetracycline resistance gene tet(W) (EFSA J oumal 2018).
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Production of biogenic amines and L- and D-Lactate
The strain B. lac tis BB-12® was tested for production of histamine, tyramine, cadaverine
and putrescin using an in-house procedure based on published methods and no production of the
four biogenic amines were detected. The Bifidobacteria including Bifidobacterium animalis
subsp. lactis use a unique pathway ofhexose catabolism, which produces primarily acetate and
L-lactate (Encyclopedia of Food Sciences and Nutrition 2ed, 2003 p463-47). This fermentation
pathway is known as the "Bifidobacterium shunt" or the "fructose-6-phosphate pathway". The
strain Bifidobacterium (BB-12®) was tested experimentally in order to confirm this.

B. lactis BB-12® was tested for production of L- and D-lactate. The ratio between L- and D
Lactic acid was found to be over 95% of the lactate produced was the L-enantiomer.
Conclusion of Genomic Sequence Safety Assessment
The genome sequence of the probiotic strain B. lactis BB-12® was analyzed for presence
of unwanted genes by in silica genome assessment. No such genes were found, except for one
true antibiotic resistance gene, tet(W), coding for low level tetracycline resistance. This gene
has for a long time been known to be present often in Bifidobacterium strains and has been
found in all B. animalis subsp. lactis strains investigated so far. The possible transmissibility of
the gene has been assessed in silica and in several studies aimed at facilitating transfer;
however, no transfer has been seen and the risk of transfer of tet(W) has been judged to be
negligible. Moreover, the strain showed only low level ofresistance to tetracycline and was
sensitive to all other antibiotics tested for, did not show cytotoxic activity and was non
hemolytic. On the basis of the present genome analysis and phenotypic analysis, it is concluded
that the probiotic strain B. lactis BB-12®, can be considered to be safe.

Acid and Bile Tolerance
Gastric acid and bile play an important role in the body's defense against ingested
microorganisms, capable of killing and controlling gastrointestinal exposure to many pathogens.
However, this same defense mechanism can also disable potentially beneficial microbes. For
probiotic effects that are dependent on viability and physiological activity in the intestine, the
survival of the probiotic in the presence of gastric acid and bile of the upper gastrointestinal
tract is critical.

B. lactis BB-12® demonstrated high survival rates when exposed to in vitro condition at
pH 2-5. This characteristic was shown to be due in part, to the low pH induction of H+-ATPase
activity, an enzyme complex involved in maintaining intracellular pH homeostasis in bacteria
(Vernazza et al. 2006). In another study, B. lactis BB-12® showed high pH tolerance after three
hours exposure at pH 3 and pH 2 (Vinderola et al. 2003).
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Testing on tolerance to bile salts revealed that the bile resistance of B. lactis BB-12® was
moderate, showing 24% growth at I% bile compared to a control (Vinderola et al. 2003). In
another study, B. lactis BB-12® did not grow well at I% bile but demonstrated high survival
rates (Vernazza et al. 2006). B. lactis BB-12® showed both growth and deconjugation of
sodium tauro-deoxycholate and sodium glyco-deoxycholate; this strain also grew in the
presence of sodium tauro-cholate and sodium glyco-cholate without showing any deconjugation
(Vinderola et al. 2003). Using an artificial gut model system (TIM-I) simulating passage
through gastric acid and upper intestinal bile, 60%-80% of the B. lactis BB-12® in a normal
capsular dose remains viable in the tested condition.
The above data suggests that the majority of B. lactis BB-12® bacteria may survive
gastric acid and bile after consumption by humans. These properties enhance the potential of B.
lactis BB-12® to provide a health benefit to the host.
Bile Salt Hydrolase
Following the harsh and acidic gastric environment, bile salts of the small intestine
present the next challenge for live probiotics. B. lactis BB-12® contains the gene coding for bile
salt hydrolase, an enzyme that is important for coping with the high bile salt concentrations in
the small intestine. This enzyme is present and active in B. lactis BB-12® always, which is
documented by both microarray analyses and protein studies using 2-D gel electrophoresis
(Garrigues et al. 2005). Having such an enzyme provides an advantage for the strain as it
allows a quick response to high bile salt concentrations and thus facilitates the viable passage
from the small intestine to the large intestine.
Mucus Adhesion
Adhesion of pro biotic microorganisms to the intestinal mucosa is considered a
prerequisite for colonization, pathogen inhibition, immune interactions, and barrier function
enhancement. The adhesion of B. lactis BB-12® to intestinal mucosa was determined in vitro.
The adhesion models used were polycarbonate-well plates, with or without mucin, and different
configurations of Caco-2 and/or HT29-MTX cell cultures. Compared to several probiotic
strains tested, B. lactis BB-12® displayed the highest level of adhesion to both untreated wells,
as well as mucin-treated wells. Though at a lower level, B. lactis BB-12® also adhered to Caco2 cultures, HT29-MTX cells, and co-cultures of Caco-2:HT29-MTX (Laparra et al. 2009). A
number of studies revealed that B. lactis BB-12® has demonstrated high adherence properties in
various in vitro settings as follows: it adhered well to fecal mucus isolated from several species,
ranging from 10% in dog mucus to 30% in human mucus (Rinkinen et al. 2003); B. lactis BB12® had a high level of binding to immobilized human and bovine intestinal mucus
glycoproteins (He et al. 200 I); among 60 human intestinal bifidobacteria isolates, B. lactis BB-
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12® demonstrated similar or better adhesion to mucus in a comparative in vitro test (internal
study); B. lactis BB-12® displayed excellent adhesion properties to fecal mucus prepared from
infants and children after rotavirus diarrhea or from healthy counterparts (Juntunen et al. 2001 ).

Pathogen Inhibition
The ability to inhibit pathogens is one of the three main mechanisms of B. lactis BB-12®
besides barrier function enhancement and immune interactions. Results from several in vitro
studies show that B. lactis BB-12® is capable of inhibiting gastrointestinal pathogens through
production of antimicrobial substance as well as through competition for mucosa} adhesion.
Production of antimicrobial substances from B. lactis BB-12® was tested against
Bacillus cereus, Clostridium difficile, Clostridium perfringens Type A, Escherichia coli ATCC
4328, Enterococcus faecalis, Listeria monocytogenes, Pseudomonas aeruginosa, Salmonella
enterica subsp enterica serovar Typhimurium, S. enterica subsp. enterica serovar Typhi,
Shigellaflexneri, Shigella sonnei, and Candida albicans. B. lactis BB-12® displayed
antagonistic activity against eight out of the twelve tested pathogens (Martins et al. 2009). In
batch and continuous culture fermentation systems, a combination of B. lactis BB-12® and
prebiotics was able to inhibit Campylobacter jejuni and/or E. coli. The results suggested that
the acetate and lactate produced by B. lactis BB-12® play a role in the antagonistic action, rather
than the ability to lower pH. B. lactis BB-12® demonstrated good displacement of C. difficile,
B. vulgatus, E. aerogenes, L. monocytogenes and to a minor degree C. histolyticum, S. enterica
and S. aureus (Collado et al. 2007a). B. lactis BB-12® alone or in combination with L.
rhamnosus LGG ® significantly reduced the adhesion of pathogenic strains (S. enterica serovar
Typhimurium, C. perfringens, C. difficile, and E. coli K2) to pig intestinal mucus (Collado et al.
2007b).
Laursen et al. (2017) investigated the effects of a six-month placebo-controlled probiotic
intervention with B. lactis BB-12® and Lactobacillus rhamnosus LGG® on gut microbiota
composition and diversity in more than 200 Danish infants and concluded that probiotic
administration during early life did not change gut microbiota community structure or diversity,
despite active proliferation of the administered pro biotic strains. Thus, the inhibitory effect of
B. lactis BB-12® strain on pathogens is most likely caused by acetic and lactic acid. The
production of these inhibitory compounds does not affect the main commensal bacterial groups
in the gut.

Barrier Function Enhancement
Barrier function enhancement is one of the central and generally accepted mechanisms
of probiotics. Maintenance of an intact and functional mucus layer and epithelial cell lining in
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the gastrointestinal tract is critical for health. The effect of B. lactis BB-12® fermentation
products on tight junction integrity was performed by measuring the transepithelial electric
resistance of the Caco-2 cells. A high resistance of the tight junction indicates that the epithelial
lining has a good integrity. The fermentation products from B. lactis BB-12® increased the tight
junction resistance significantly above that of the untreated control, and in all cases, it induced
the greatest increase in transepithelial electric resistance compared to other strains tested. These
in vitro observations indicate that B. lactis BB-12® may increase tight junction strength and
protect against disruption of the epithelial barrier function (Commane et al. 2005).

Immune Interactions
Immune interaction is increasingly being acknowledged as a substantial pro biotic
mechanism. Probiotics are capable of communicating with and affecting the immune system
through immune cells located in the intestine since seventy to eighty percent of the immune
cells are associated with the gut mucosa. Observations from the studies below demonstrated
that B. lactis BB-12® is able to interact with the immune cells and may have a beneficial impact
on the immune function.
The effect of twelve Bifidobacterium strains on the maturation process of dendritic cells
derived from human monocytes was studied in vitro. B. lactis BB-12® was able to induce
maturation of dendritic cells measured by surface expression markers. Expression of cytokines
varied to a great extent depending on the strain, however, B. lactis BB-12® demonstrated
induction ofIL-12 and TNF-a to a high degree and IL-10 to a low degree. In PBMCs, B. lactis
BB-12® induced high levels ofIL-10, IFN-y and TNF-a (Lopez et al. 2010). In a study to
assess the ability of nine different pro biotic strains to induce maturation and expression of
cytokine/chemokine in human dendritic cells, B. lactis BB-12® was able to induce all cytokines
tested (IL-1 ~. IL-6, IL-10, IL-12 and IFN-y). The response was dose-dependent and increased
with higher dose (Latvala et al. 2008). An in-vitro study investigated if fecal precipitates
obtained during consumption of B. lactis BB-12®, induced an anti-inflammatory response in a
macrophage-like cell line. It was found that fecal precipitates tended to elicit a higher TNF-a
response during the period of B. lactis BB-12® consumption, compared to pre- and post
consumption (Matsumoto et al. 2007).

2.2 Method of Manufacture
2.2.1

Production Process
All production steps are performed in accordance with current Good Manufacturing
Practices and under an approved HACCP plan. The production process starts with inoculation
of the microorganism into the growth substrate (propagation of strain). The media and
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cryoprotectants used in the production process are primarily based on carbohydrates, amino
acids, vitamins and minerals that are suitable for human consumption with history of safe use.
The fermentation takes place under anaerobic conditions and is controlled by pH and
temperature. Fermentation is stopped by cooling when the microbiological growth has ceased.
The microorganisms are harvested and concentrated by centrifugation using a separator and
thereafter mixed with cryoprotectants and frozen into pellets in liquid nitrogen. At this step, the
microorganisms can be frozen as frozen direct vat set. Alternatively, the frozen pellets are
lyophilized (freeze drying) into granules and packed as freeze-dried direct vat set. The drying
principle is based on sublimation of the liquid from the frozen material. The frozen direct vat
set, and freeze-dried direct vat set are used for dairy and other food productions. Figure 1
shows the production process flow.
The freeze-dried granules may be grinded to a powder and blended with excipients to a
standardized cell count and sold as an individual product. The powder may also be blended
with other strains and excipients before it is filled into the appropriate dosage forms such as
capsules, tablets or sticks.
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Figure 1. Production Process Flow Chart
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Mixing &
UHT treatment

Fermentation steps of
strain

Centrifugation

Mixing with
cryoprotectants

Cryoprotectants

Pellet freezing

Freeze drying
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The individual productions steps are as follows:
I. Production of media for fermentation. The media ingredients used in the
manufacturing process are primarily carbohydrates, amino acids, vitamins and
minerals that are safe and suitable for human consumption.
2. Inoculation and fermentation. From Chr. Hansen's Culture Collection, B. lactis BB12® working cell bank (inoculation culture) is propagated throughout different
production steps. This includes the first propagation from a small vial followed by a
number of fermentation processes using the above-mentioned media for
fermentation. Upon completion of the fermentation processes the bacterial cells are
harvested and proceed to the concentration step.
3. Concentration and mixing with cryoprotectants. The bacterial cells are harvested
and concentrated by centrifugation using a separator. The concentrated bacterial cells
are then mixed with cryoprotectants. The cryoprotectants used are mainly
carbohydrates and amino acids that are safe and suitable for human consumption.
4. Freezing into pellets. The bacterial cell suspension mixture is frozen into pellets.
5. Freeze-drying. The frozen pellets are lyophilized resulting in very low water
activity and ensuring stability of the culture. The freeze-dried granules may be
ground to a powder and blended with excipients to a standardized cell count and sold
as an individual product. The powder may also be blended with other strains and
excipients before it is filled into the appropriate product forms such as capsules,
tablets or sticks.

2.3 Analytical Program and Product Specifications

B. lactis BB-12® Product Information sheet is attached in Appendix 1.
Production batches of B. lactis BB-12® are thoroughly tested throughout the production
process as described below by identification, viability and Quality Program:

• Strain characterization. Strain is characterized by colony and cell morphology. The strains
are identified according to the current recognized and accepted taxonomy by appropriate
molecular testing techniques. During strain characterization, other valuable characteristics
are studied such as temperature tolerance, antibiotic resistance profile, bile sensitivity,
immunology and salt tolerance. Genotypically, strain is characterized by DNA fingerprinting
and plasmid content.
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•

Identification of strain. An unambiguous identification test is used to confirm the identity
of the probiotic strain used by Chr. Hansen before fermentation. The method used is a DNA
fingerprinting by pulse-field gel electrophoresis (PFGE).

•

Viability (Total Cell Count (CFU)). Viability is measured as Colony-forming units per
gram (CFU/g) of individual lyophilized bulks, probiotic blends and finished products.
Furthermore, a stability program is implemented to document the stability of the final
product during shelf life.

•

Microbial purity. The microbial purity of products is determined in accordance with the
product release specification criteria.

•

Quality Program. Chr. Hansen's extensive Quality Program includes a FSSC 22000
standard and hygienic monitoring program. This program serves to verify the process
control of the production facility. It includes testing surfaces of process equipment and air
quality to document the cleanliness of production as well as analyzing total aerobic
microbial count, and coliform bacteria.

•

Allergen Control. Chr. Hansen controls all allergens listed in EU Labeling Regulation
1169/2011 and the US Food Allergen Labeling and Consumer Protection Act of 2004. Chr.
Hansen also communicates the allergen status of our products in accordance with these two
regulations. Allergen control is managed via our GMP and HACCP programs that are
FSSC 22000 certified at all of our production sites. Allergen communication is managed
via our Quality Management and HACCP programs that are ISO 22000 certified in our head
office, R&D, and Support functions.

•

Release ofproduct. Finally, all products are tested and released according to a product
release specification to guarantee the identity, total count, and purity of the microorganisms
(Table 3). Certificates of Analysis of three non-consecutive batches of B. lactis BB-12® are
in Appendix 2.

19

Table 3. Release Specifications for Bijidobacterium animalis ssp. Lactis BB-12®

Criterion

Specification

Description

Fine powder

Color

White to light beige

Odor

Representative

Taste

Representative

Viable Cell Count

~ lxl0 11 CFU/g

Method

ISO 29981/IDF 220

Microbiological

Non-Lactic Cell Count

< 500 CFU/g

ISO 13559/IDF 153:2002

Enterococci

<100 CFU/g

NMKL no 68. 2011

Enterobacteri aceae

<10 CFU/g

SOP-03912

Staphylococcus (coagulase +)

<10 CFU/g

SOP-04746

Salmonella

absent

AOAC 2004,03

Listeria

absent

AOAC 2004.06.2008

Molds and Yeast

<10 CFU/g

SOP-02839
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2.4 Stability and Viability
2.4.1

Genetic Stability During Storage
Genetic stability of B. lactis BB-12®has been demonstrated by DNA fingerprinting
comparing the stock culture in the cell bank and various batch of inoculation material produced
since 1990 (Figure 2).

Figure 2. Identical DNA Fingerprinting of Bijidobacterium animalis ssp lactis BB-12®
Reference Stock Material (CHCC Reference) and Inoculation Materials Produced Since 1990
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2.4.2

Published Studies on B. lactis BB-12® Survival and Viability in Various Products

Saarela et al. (2005) investigated the stability of B. lactis BB-12® during freeze-drying,
storage, and acid and bile exposure. The procedure was performed by using a milk-free culture
medium and cryoprotectants (sucrose, betaine, or reconstituted skim milk as control) to produce
cells for nonmilk-based applications. For stability studies freeze-dried powders were stored at
37°, 5° and-20°C for 2- 6 months. The sucrose-formulated B. lactis BB-12® showed excellent
stability during storage at refrigerated (5°C) and frozen temperatures (-20°C) for 5-6 months.
During this time the reduction in viability of the cells freeze-dried with sucrose was maximally
log 0.4 CFU/g. During an accelerated storage stability test at 37°C, cells freeze-dried with
sucrose had good survival (cell numbers within 1.2 log values after 2 months storage). B. lactis
BB-12® also had a good survival during exposure to pH 3 and 1% bile acids. Betaine proved to
be a poor cryoprotectant compared with sucrose.
Simpson et al. (2005) examined the intrinsic tolerance of nine Bifidobacterium species
to heat and oxygen, and survival following spray drying and during storage. B. animalis ssp.
lactis (including B. lactis BB-12®) showed high tolerance to heat (57°C) and moderate tolerance
to oxygen. When subjected to spray drying, B. lactis BB-12® had survival values ranging from
72% to 79%. In a viability experiment, B. lactis BB-12® did not show significant reduction in
viability after 30 days of storage at 4°C. At 15°C, B. lactis BB-12® had no significant decline
after 30 days but a significant decline was recorded by 90 days. At 25°C, the effect was noted
after 30 days. The authors concluded that the study identified a group of closely related
Bifidobacterium species with a distinctive tolerance to heat and oxygen that included the
commercial probiotic strain B. lactis BB-12®. These species had high initial survival following
spray drying and maintained viability during storage at refrigerated temperatures.
The survival of B. lactis BB-12® in ice cream was reported by a number of studies.
Magarinos et al. (2007) inoculated ice cream with B. lactis BB-12® and the product was stored
at -25°C for 60 days. B. lactis BB-12® showed a logarithmic decrease of 10% at the end of
experiment. Akalin et al. (2008) examined the survival of B. lactis BB-12® in low-fat ice cream
supplemented with oligofructose or inulin, stored at -18°C for 90 days. Freezing process caused
a significant decrease in the viability of B. lactis BB-12® however, the minimum level of 106
CFU/g was maintained for B. lactis BB-12® during storage only in ice cream with oligofructose.
Homayouni et al. (2008) evaluated the survival of free or encapsulated B. lactis BB-12® in
synbiotic ice cream containing 1% resistant starch, stored at -20°C for 180 days. The viability
of the free state B. lactis BB-12® decreased from 4. lxl 09 CFU/ml at day one to 1. lxl 07 CFU/ml
after 180 days. Encapsulation of B. lactis BB-12® with calcium alginate beads raised the
survival rate 30% during the same storage duration and condition.
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The stability and survival of B. lactis BB-12® in various food products have also been
reported. In non-fermented frozen vegetarian (soy) dessert, B. lactis BB-12® survived the 6month storage trial at population of 10 7 CFU/g or greater. The target number of viability in this
study after the storage condition was 106 CFU/g (Heenan et al. 2004). In milk, B. lactis BB-12®
produced in different ways (variables being fermentation time, pH during drying, and
cryoprotectant) had comparable stability, whereas in juice, sucrose-protected cells survived
better than reconstituted skim milk-protected cells. The acid and bile tolerance were better in
cells added to milk compared with those in phosphate buffered saline or juice. Despite good
culturable stability in milk, the acid and bile tolerance of cells decreased during the storage
(Saarela et al. 2006). In cream cheese, the viable count of B. lactis BB-12® remained above the
desirable 106 CFU/g in all the trial during the period evaluated (8°C ± 0.5 for 45 days) (Alves et
al. 2013 ). In a fermented soy product, the effect of inulin and okara on B. lac tis BB-12®
viability was investigated throughout 28 days of storage at 4 °C. Population of B. lac tis BB-12®
remained above 8 log CFU/g between the first day and 28 th day of storage in different soy
products. The addition of inulin and okara flour in fermented soy product did not influence the
pro biotic viability during the storage period (Bedani et al. 2013 ).
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Part 3

Part 3.

Dietary Exposure

B. lactis BB-12® is intended to be added as probiotic microorganism to a variety of
conventional foods consistent with current good manufacturing practices (cGMPs). It is
intended to be consumed by the general population. Intended applications include but are not
limited to the following: milk and dairy products, such as yogurt and other fermented milk
products; dairy alternatives (fermented oat milk, fermented soy milk, fermented almond milk,
fermented coconut milk); beverages such as juice and protein shakes; shelf-stable products such
as bars (granola bars, protein bars, meal replacement bars); confectionery (gummy candy, hard
candy, soft chew candy, chewing gum, coatings); and breakfast cereals (RTE and hot).

°

To allow for loss of viability over time and to ensure at least 5xl0 1 CPU/serving in
conventional food products shelf life, the initial addition level of B. lactis BB-12® may be as
high as 5xl0 11 CPU/serving.
The number of B. lactis BB-12® in conventional foods and in supplement forms will
decline over the shelf-life since it will not proliferate in the products to which it is added. In a
number of products, B. lactis BB-12® is expected to be present at concentration of 108 to 10 10
CPU/serving at the time of consumption. The maximum ingestion of B. lactis BB-12®through
conventional foods is likely to be less than 10 11 CPU/day based on the assumption that the
average consumption of a healthy individual is approximately 20 servings of all combined food
per day. Intake of 10 11 CPU/day would be achieved by those who consume 10 servings of food
containing 10 1 CPU of B. lactis BB-12®per day.

°
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Part 4

Part 4.

Self-limiting Levels of Use

B. lactis BB-12® does not have any self-limiting intake levels under the conditions of
use described in this GRAS notification, other than it is restricted to applications that can
sustain living B. lactis BB-12® for the intended level throughout the shelflife of the product.
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Part 5

Part 5.

Experience Based on Common Use in Food Before 1958

The basis for the GRAS conclusion for B. lactis BB-12® is based on scientific
procedures and not based on common use in food before 1958.
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Part 6

Part 6.

Narrative

6.1 History of Safe Use and Recognition of Safety by Regulatory Authorities
6.1.1

History of Consumption of B. animalis ssp. /actis BB-12®

B. lactis BB-12® is a strain that was specially selected by Chr. Hansen for the production
of pro biotic dairy products. It has been used in infant formula, dietary supplements, and
fermented milk products worldwide and is clinically very well documented. This strain is
technologically well suited, expressing fermentation activity, high aerotolerance, good stability
and a high acid and bile tolerance. Furthermore, B. lactis BB-1 tR does not have adverse effects
on taste, appearance or on the mouth feel of the food and is able to survive in the pro biotic food
until consumption (Jungersen et al. 2014).
Lactic acid bacteria, including bifidobacteria, are consumed in enormous quantities
primarily through consumption of fermented foods. It has been reported that B. animal is ssp.
lactis is the most common Bifidobacterium utilized as a probiotic in commercial dairy products
in North America and Europe (Barrangou et al. 2009; Briczinski et al. 2009). Morgensen et al.
(2002) estimated that the average European ingests about 2.2x 10 12 lactic acid bacteria/year,
which is equivalent to 6x 109 lactic acid bacteria/day. They also reviewed 54 cases of
endocarditis in which lactic acid bacteria were isolated and none of these isolates was a
Bifidobacterium. Sanders (2006) reported that Bifidobacterium species, including B. animalis
ssp. lactis, have a long history of safe use where no cases of clinical infection have been
reported. A Medline search of "Bijidobacterium" and "sepsis" conducted by Hammerman et
al. (2006) that went back 15 years yielded once case of sepsis caused by Bifidobacterium
longum in a 19 years old man after acupuncture. The subject had not ingested probiotics and
completely recovered within IO days.
No serious adverse events have been reported in vulnerable populations, such as preterm
and full-term infants, pregnant and lactating women and hospitalized patients. In these
populations, B. lactis BB-12@ has been consumed in daily dosages ranging from approximately
0.1 to 100 billion colony forming units (cfu). Supplementation periods have ranged from 2
weeks to 12 months. The dosage forms have been milk powder, dairy products or dietary
supplements in the form of capsules. There were no adverse events have been reported in
healthy populations as well. In this population, B. lactis BB-12J\, has been consumed in daily
dosages ranging from 0.1 billion to 50 billion cfu. Supplementation periods have ranged from 1
week to 7 months. The dosage forms have been milk powder, dairy products or dietary
supplements in the form of capsules.
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6.1.2

Safety Evaluations of Bifidobacterium animalis ssp. /actis BB-12® by Authoritative Bodies

In Europe, strains belonging to the species Bifidobacterium animalis have been granted
Qualified Presumption of Safety (QPS) status in 2008 (EFSA, 2010). The QPS concept was
developed in 2007 to provide a harmonized generic pre-evaluation to support safety risk
assessments of microorganisms intentionally introduced into the food chain. The identity, body
of knowledge, safety concerns and antimicrobial resistance of valid taxonomic units were
assessed. The QPS status is given if the taxonomic group does not raise safety concerns or, if
safety concerns exist, can be defined and excluded. The list of QPS recommended biological
agents is updated annually, Bifidobacterium animalis has remained valid up to the latest 2018
list (EFSA BIOHAZ Panel, 2017).
In Denmark, B. lactis BB-12®has obtained approvals by the Danish Veterinary and
Food Administration for use in food products and by the Danish Medicines Agency for use as a
natural remedy/ herbal medicinal product. In other countries in Europe, B. lactis BB-12® is
approved by the Swedish, Polish and Austrian authorities as one of the probiotic bacteria in a
medicinal product.
In the USA, FDA stated that the agency had no questions regarding a GRAS notice
submitted by Nestle USA for the use of B. lactis BB-12® and Streptococcus thermophilus strain
Th4 as ingredients in milk-based infant formula intended for consumption by infants four
months and older at levels not to exceed good manufacturing practice (GRN 49, 2002). At the
time of the GRAS notice and the FDA response, neither Nestle nor the agency was aware that
strain B. lactis BB-12® harbors the tet(W) gene encoding for resistance to tetracycline. Nestle
convened an expert panel which concluded, based on consideration of the distribution of tet(W)
in food and microbes, the potential for gene transfer, antibiotic susceptibility, and clinical
consequences of exposure to the tet(W) gene, that the presence of the gene in B. lactis BB-12®
has no impact on the safety of the bacterium for its intended use. The agency accepted this
determination with no questions (FDA, 2005).

The safety ofB. lactis BB-12®was further evaluated using the decision tree of Pariza et.
al. (20 I 5). Based on the outcome of the decision tree for determining safety of microbial
cultures for consumption by human and animals (Appendix 3), including strain characterization,
genome sequencing, screening for undesirable attributes and metabolites, and experimental
evidence of safety by appropriately designed safety evaluation studies. Chr. Hansen concluded
that B. lactis BB-12® is non-pathogenic, non-toxigenic and is safe for use as a probiotic
microorganism in the foods and beverages listed in this notification.
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6.2

Risk Assessment of the Consequences of tet(W) gene in B. animalis ssp. lactis BB-12®

6.2.1

Direct Consequence of tet(W) gene
The presence of antibiotic resistance in probiotic bacteria is controversial due to
potential direct and indirect consequences to safety. A direct consequence of tetracycline
resistance is that this antibiotic cannot be used to cure any infections caused by B. lactis BB-12®
However, since B. lactis BB-12® has a long history of safe use with over 30 years without a
single reported case of infection, the risk of acquiring a B. lactis BB-12® infection where
subsequent treatment failure is caused by the presence of tet(W) is considered to be negligible.
In the hypothetical event that B. lactis BB-12® were to cause an infection, this could be treated
with any number of other antibiotics to which B. lactis BB-12® is susceptible. Antibiotics
which are highly active against Bifidobacterium and which are used for treating infections
caused by anaerobes include amoxicillin (alone or with clavulanic acid), imipenem,
clindamycin, and cefofitin (Moubareck et al. 2005).

6.2.2

Indirect Consequence of tet(W) gene
An indirect consequence of the presence of the tet(W) gene is that it could be transferred
to other microorganisms rendering them resistant to tetracycline. However, due to the structure
of the chromosome around tet(W) in B. lactis BB-12®, which is described below, such transfer
is considered to be highly unlikely.
At least 38 different genes conferring resistance to tetracycline identified in Gram
positive and Gram-negative bacterial species, and some of these are widespread in nature
(Roberts, 2005). In a study by Villedieu et al. (2003), tetracycline resistant bacteria represented
11 % of the total cultivable micro flora in saliva and plaque samples from 20 healthy adults. In
almost every case, the resistance could be correlated with the presence of an acquired tel gene.
Thus, acquired tetracycline resistance is extremely common in the human microflora. All B.
animalis ssp lactis strains described to date in the scientific literature are resistant to
tetracycline.
There are two major classes of acquired resistance to tetracycline (Roberts, 2005). One
type of resistance is caused by a ribosome protection mechanism whereby the ribosome is
altered so tetracycline cannot reach its active site. The other type ofresistance is caused by an
increased efflux of tetracycline from the cell whereby the internal concentration of tetracycline
does not reach levels sufficient to inhibit cell growth. Genes encoding ribosome protection
include tet(M) and tet(W) while genes giving increased efflux include tet(A) and tet(K).
Resistance to tigecycline, the critically important antibiotic, is attributed to increased efflux of
tetracycline (Alekshun and Levy, 2007, WHO list). Tigecycline is effective against microbes
containing ribosome protection proteins such as tet(M) (Livermore, 2005) and we have
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confirmed in our own laboratories that the tet(W) gene in B. lactis BB-12® does not confer
resistance to tigecycline.
The tet(W) gene which encodes a ribosome protection protein was first described in
Butyrivibrio fibrisolvens (Barbosa et al., 1999) where it resides on a conjugative transposon
(Melville et al., 2004). It has subsequently been described in a number of other genera
including Bifidobacterium. The tet(W) gene is quite conserved while the flanking regions are
quite different between genera. Transferability is dependent on the structure of the surrounding
DNA sequences. Because the genome sequence of B. lactis BB-12'!<) has been determined, the
exact genetic structure in the vicinity of the tet(W) gene is known. There are no plasmids in B.
/act is BB-12()(1 and tet(W) is located on the chromosome. The GC content of the tet(W) gene is
53% whereas the overall GC content of the B. lactis BB-12® genome is 60%. DNA flanking the
tet(W) gene has a GC content around 53% indicating that the event that led to the acquisition of
tet(W) involved additional DNA. Upstream of tet(W) is a transposase gene and a short gene of
unknown function both with the same GC content as tet(W). The gene following the gene of
unknown function encodes GMP synthase and has the same high GC content as the rest of the
B. lactis BB-12:& chromosome. The genes downstream of tet(W) have GC contents that suggest
they are not part of the acquired DNA. Thus, B. lactis BB-12:R appears to have acquired three
genes from an unknown donor strain. No insertion sequences or remnants of insertion
sequences are detected downstream of tet(W) indicating that tet(W) is not part of a transposon.
Moreover, these flanking regions were present in all B. animalis subsp. lactis in the NR NCBI
database with I 00 coverage and 99-100% identity suggestion this area to be conserved in the
subspecies.
Transfer of tet(W) from one strain to another has been described in several organisms.
These include: Butyrivibrio fibrisolvens where the gene is part of a conjugative transposon
(Melville et al. 2004; I 0-2 -10- 5 transconjugants/donor); A. pyogenes where it is associated with
an origin of transfer and a mobilization system (Billington et al. 2002; I 0-9 - I 0- 11
transconjugants/donor); and B. longum strain F8 where it is located in a structure that resembles
a transposon (Kazimierczak et al. 2006, < 2 X I 0- 7 transconjugants /recipient). The transfer
from B. longum was to a Bifidobacterium adolescentis strain and analysis of the transconjugants
showed they had a site-specific integration of tet(W) into a region of the B. adolescentis
chromosome which is identical to the corresponding region of the B. longum chromosome.
Thus, it is very unlikely that this mechanism of transfer would be able to transfer tet(W) to
species that were not members of genus Bifidobacterium.

No evidence of transferability of the tet(W) could be obtained from the following
studies: Rothia sp. (Villedieu et al. 2007; < I 0-9 transconjugants/donor); A. pyogenes
(Billington et al. 2006, < 5 X I 0- 10 transconjugants /donor); Bifidobacterium species not
specified (Aires et al. 2007; detection limit not specified); B. longum (Florez et al. 2006,
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detection limit not specified); S. ruminantium (Scott et al. 2000, detection limit not specified);
M multiacidus (Scott et al. 2000, detection limit not specified); Roseburia sp. (Kazimierczak et
al. 2006, detection limit not specified); Clostridium sp. (Kazimierczak et al. 2006, detection
limit not specified); B. thermophilum (Mayrhofer et al. 2007, detection limit not specified); B.
pseudolongum (Mayrhofer et al. 2007, detection limit not specified) and B. animalis ssp lactis
(Masco et al. 2006, detection limit not specified). Several studies have investigated if the
tet(W) gene in B. lactis in general and specifically in the B. lactis BB-12® strain is transmissible
and no evidence of transmissibility has been shown for the tet(W) gene (Masco et al. 2006;
Saarela et al. 2007; Gueimonde et al. 20 IO; IPLAIC4 in this reference is the B. lactis BB-12®
strain Raeisi et al. 20 I 8; Polit et. al. 2018). Moreover, since B. lactis BB-12® does not contain
any plasmids and no bacteriophages are known to infect the species, the risk of transfer of
tet(W) to other microorganisms is negligible.

In addition, unpublished results from Chr. Hansen's research laboratories failed to show
any transfer of tet(W) from B. lactis BB-12® to various recipients (detection limits varied from
10-7 to 10-9 transconjugants/donor).
Thus, although the tet(W) gene is acquired by a number of microorganisms, transfer
from these microorganisms to others does not normally occur. In the few cases where transfer
has been shown to occur, it was associated with genetic elements which are likely to mediate
this transfer. These genetic elements are not present in B. lactis BB-12®.

In order for a genetic transfer to occur, direct contact between the donor and recipient is
required. The most relevant habitat for B. lactis BB-12® is the gastrointestinal tract of humans
and other mammals; high levels are also found in some probiotic dairy products. High levels of
this strain have not been described in other enviromnents. In a study to investigate the potential
role of exposure of Bifidobacterium isolates to acid and bile stress on the transfer of a tet(W)
gene, to Enterococcus faecalis, No E. faecalis transconjugants were obtained after mating with
either stressed or unstressed Bifidobacterium (Polit, et. al. 2018). Thus, it is highly unlikely that
B. lactis BB-12® can transfer tet(W) to microorganisms which are not normal inhabitants of the
GI tract, normally found in food products, nor because of exposure to gastrointestinal stresses.
An alternative method of gene transfer is transduction which is mediated by
bacteriophage. Bacteriophage attacking B. animalis subsp lactis have not been described.
Bacteriophage are normally quite specific in their host ranges so even if the bacteriophage do
exist, they are not likely to interact with any organisms outside the species B. animalis. Thus, it
is considered extremely unlikely that transduction would be a mechanism which would mediate
transfer of tet(W) to any other species.
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6.2.3

Consequences of a Potential Transfer of tet(W) gene
Even though it is considered very unlikely that tet(W) can transfer from B. lactis BB12®to other microbes, it is important to consider the consequences of such potential transfer.
Based on the in vitro experiments that have been done and the genetic structure in the vicinity
of tet(W) in the B. lac tis BB-12® chromosome, it is estimated that the frequency of transfer will
be considerably less than 107 transconjugants/donor. B. lactis BB-12® does not colonize the GI
tract so the number of cells present at any given time depends on the consumption of products
containing B. lactis BB-12®(Larsen et al. , 2006). A normal level of B. lactis BB-12® in the GI
tract of a person consuming a product containing B. lactis BB-12®would be in the range of l 06
to 108 viable cells per gram of feces . Thus, the number oftransconjugants which could
theoretically arise would be considerably less than 0.1 to 10 per gram of feces. This low
number of transconjugants must be compared to the number of tetracycline resistant bacteria
that are already present in feces.
In a recent survey of Escherichia coli in stool samples from infants, 12% were resistant
to tetracycline and levels up to 109 tetracycline-resistant E. coli per gram of feces were reported
(Karami et al. 2006). In a survey done in 1983, 67% of clinical Bacteroides fragilis isolates
were resistant to tetracycline (Tally et al. 1985). This corresponds to a level of more than l 09
tetracycline-resistant Bacteroides fragilis per gram of feces. Tetracycline resistance is also very
common among Enterococcus isolated from various sources (Aarestrup et al. 2000; Aarestrup et
al. 2002; Marcovei and Zurek, 2006) including humans. Tetracycline resistance levels greater
than 60% were found which corresponds to up to 10 8 tetracycline-resistant Enterococcus per
gram of feces.
The oral cavity contains a large number of bacteria and it is estimated that we swallow
close to 10 11 bacteria every day (Wilson, 2005). Among the approximately 50% which can be
cultivated, 11 % are resistant to tetracycline (Villedieu et al. 2003) corresponding to
approximately 10 10 tetracycline resistant bacteria being swallowed every day. During the
consumption of foods containing B. lactis BB-12® there is a transient exposure to material
containing up to 109 B. lac tis BB-12®per gram in the oral cavity. Even if BB-12®were present
for sufficient time for a conjugation event to occur, the resulting tetracycline resistant bacteria
would represent an exceedingly small proportion of the tetracycline resistant bacteria already
present in the oral cavity.
This survey of the frequency of tetracycline resistance among various bacterial species is
far from exhaustive but illustrates that there is a very high level of tetracycline resistance among
the bacteria composing the normal human microflora. The contribution of a hypothetical
transfer of tet(W) from B. lactis BB-12®is vanishingly small in comparison. Even if the
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assumed transfer level were several orders of magnitude higher, the contribution would still be
extremely sma11 compared to what is already present.
6.2.4

Conclusion of Risk Assessment of tet(W) gene
In conclusion, B. lactis BB-12® has been used as a food supplement and as part of
pro biotic food products for over 30 years without a single reported case of infection. Since B.
lactis BB-12® is sensitive to a number of antibiotics norma11y used to treat infections, the direct
risk posed by the presence of tet(W) in B. lactis BB-12® is considered to be negligible. Indirect
effects can occur if the tet(W) gene is transferred to another microorganism and that
microorganism causes a health effect which cannot be cured by the use of tetracycline. Based
on the genetic structure in the vicinity of the tet(W) gene in the B. lactis BB-12® chromosome,
such transfer is considered to be extremely unlikely. The consequences of a potential transfer to
organisms which B. lactis BB-12® is likely to encounter are assessed and found to be negligible
in comparison to the high level of bacteria already present in the human body which are
tetracycline resistant. Since the likelihood of an adverse event caused by the presence of tet(W)
in B. lactis BB-12® is assessed to be extremely low and the consequences of such adverse
events assessed to be negligible; it is concluded that B. lactis BB-12® containing the tet(W)
gene does not pose any significant health risk and is safe under the intended conditions of use
proposed in this GRAS notification.

6.3 Clinical Studies Evaluating Safety of Bijidobacterium animalis ssp. lactis BB-12®
6.3.1

Studies of Bijidobacterium animalis ssp. lactis BB-12® in Infants
Isolauri et al. (2000) investigated the potential of probiotic to control allergic
inflammation at an early age in a randomized, double blind, placebo-contro11ed trial. The
probiotics used were B. lactis BB-12® (lx109 CFU/g formula powder) or L. rhamnosus, LGG®
(3x10 8 CFU/g). A total of 27 infants (mean age 4.6 months) who manifested atopic eczema
were randomized to receive B. lactis BB-12® (n=9), LGG® (n=9), or placebo (n=9) in extensible
hydrolyzed formula; the intervention was conducted for 2 months. The severity of atopic
eczema, growth, concentration of circulating cytokines and urinary concentration of methyl
histamine and eosinophilic protein X were determined. Infants received probiotic formula
showed significant improvement in skin condition, in parallel with a reduction in the
concentration of soluble CD4 in serum and eosinophilic protein X in urine. No adverse events
were reported in the study. The authors concluded that specific strain of pro biotic may
counteract inflammatory responses beyond the intestinal milieu and probiotic approach may
offer a new direction in the treatment and prevention of allergy.
Kankaanpaa et al. (2002) investigated whether the positive outcome of probiotic in
a11eviating allergic symptoms would be associated with the differential absorption and
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utilization of dietary polyunsaturated fatty acid (PUF A). The study involved 15 infants (4-8
months old) referred to a pediatric clinic on the basis of atopic eczema. Through a randomized
double-blind study design, the infants were divided into 3 groups of feeding: extensively
hydrolyzed formula supplemented with B. lactis BB-12® (1x109 CFU/g formula powder; n=5);
the same formula supplemented with L. rhamnosus, LGG ® (3x 108 CFU/g; n=5); or non
supplemented control (n=5). Blood samples were collected at the first clinical examination
before the start of the study and at subsequent clinical examinations. In plasma neutral lipids, a
linolenic acid proportions were reduced by the probiotic supplementation. In phospholipids,
LGG ® formula did not influence a-linolenic acid proportions, while B. lactis BB-12® formula
increased the proportion of a-linolenic acid. The authors concluded that some physiological
effects of probiotics may be associated with physiological interactions between probiotics and
dietary PUF A. No adverse events were reported in the study.
Along the line with a relationship between probiotic and allergic inflammation,
Kirjavainen et al. (2002) conducted a randomized, placebo-controlled trial to assess whether the
efficacy of bifidobaterial supplementation in the treatment of allergy relate to modulation of
intestinal microbiota. The study included 21 infants with early onset atopic eczema of whom 8
were intolerant to extensively hydrolysed whey formula (EHF, referred to as the highly
sensitized group), and 13 were tolerant (sensitized group). In the sensitized group, 7 were
weaned to EHF with B. lactis BB-12® supplementation (lx109 cfu B. lactis BB-12®/ g; the
mean daily intake of B. lactis BB-12® was 8x10 1 CFU/kg body weight) and 6 to EHF without
probiotic. At the end of intervention, infants in the highly sensitized group had greater numbers
of lactobacilli/enterococci than those in the sensitized group. Serum total IgE concentration
correlated directly with E. coli counts in all infants and with bacteroides counts in the highly
sensitized group. Probiotic supplementation decreased the numbers of E. coli and protect
against an increase in bacteroides number. The authors concluded that bifidobacterial
supplementation appears to modify the gut microbiota in a manner that may alleviate allergic
inflammation. No adverse events were reported in the study.

°

In a randomized, double-blind, placebo-controlled study to evaluate the efficacy of B.
lactis BB-12® in preventing acute diarrhea in infants (Chouraqui et al. 2004), 90 healthy infants
(sex ratio 1: 1) age <8 months received either a biologically acidified infant formula
supplemented with viable B. lactis BB-12® ( 106 CFU/g powder, equivalent to 1.5x 108 CFU/L;
n=46) or a commercial, non-acidified formula (n=44; control). The infants received at least 108
cfu of bifidobacteria per day, depending on the volume ingested for the duration of their stay in
the residential childcare centers (at least 4 months). Fewer infants receiving B. lactis BB-12®
experienced acute diarrheal disease during the study compared to control, but the difference was
not statistically significant. There was a statistically insignificant trend for shorter episodes of
diarrhea in the B. lactis BB-12® group. Feeding infants with B. lactis BB-12® reduced their risk
of getting diarrhea by a factor of 1.9. Analysis of the cumulative incidence of diarrheal
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episodes showed a trend that the first onset of diarrhea occurred later in the B. lactis BB-12®
group. All infants tolerate the formulas well. Adequate growth was recorded in all infants, with
no difference between groups. There were no serious adverse effects associated with either
formula. The only clinical problems noted were spitting and regurgitation, which occurred in
11 % of the infants receiving B. lactis BB-12® and 13% of those receiving control formula.
The tolerance and safety oflong-term consumption of probiotics was evaluated by
Saavedra et al. (2004) in a prospective, double-blind, randomized, placebo-controlled study of
healthy infants aged 3-24 months. Two levels of B. lactis BB-12® and Streptococcus
thermophilus were tested: the high supplement contained 1x107 cfu of each B. lac tis BB-12®
and S. thermophiles/ g formula powder; and the low-supplement contained 1x106 cfu of both
probiotics/ g of formula powder. One hundred eighteen infants (58 male, 60 female) were
randomized to receive non-supplemented formula (control, n=40), standard milk-based formula
containing high supplement (n=39), or low supplement (n=39) for the duration of 18 months to
identify any adverse effects, and to examine the effects on growth, general clinical status, and
intestinal health. The supplemented formulas were well accepted and were associated with a
lower frequency ofreported colic or irritability (p < 0.001) and a lower frequency of antibiotic
use (p < 0.001) compared to the non-supplemented formula. There was no significant
difference in the frequency of reporting of loose stools, fever and vomiting associated with
loose or watery stools, or discomfort passing bowel movements. The frequency of reporting of
colic or irritability was significantly lower in both supplemented groups than in the placebo
group. There were no significant differences between groups in growth, health care attention
seeking, daycare absenteeism, or other health variables. The authors concluded that long-term
consumption of formulas supplemented with B. lactis BB-12® and S. thermophilus was well
tolerated and safe.
Weizman et al. (2005) investigated the effect of B. lactis BB-12® and Lactobacillus
reuteri in preventing infections in healthy infants attending child care centers. The participants
(n=201 ), age 4-10 months, were similar regarding gestational age, birth weight, gender, and
previous breastfeeding. The infants were assigned randomly to formula supplemented with B.
lactis BB-12® (n=73), L. reuteri (n=68), or non-supplemented control (n=60) for the duration of
12 weeks. Compared to probiotic group, the control group had significantly more febrile and
diarrhea episodes, and longer duration of diarrhea. The L. reuteri group, compared with B.
lactis BB-12® or controls, had a significant decrease of number of days with fever, clinic visits,
child care absences, and antibiotic prescriptions. Rate and duration of respiratory illnesses did
not differ significantly between groups. Adverse effects were not noticed in any of the
participants. Throughout the study, growth parameters (weight, length, and head
circumference) were satisfactory, with no significant differences between groups. All the other
secondary outcome measures pertaining to behavior and stooling parameters did not reveal any
significant differences between groups. There were no cases of bloody stools. The authors
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concluded that infants fed a formula supplemented with B. lactis BB-12® or L. reuteri had fewer
and shorter episodes of diarrhea, with no effect on respiratory illnesses.
The effect of B. lactis BB-12® on intestinal microbiota of preterm infants were examined
by Mohan et al. (2006) in a randomized, double blind, placebo-controlled trial involving 69
preterm infants born with a gestational age of <37 week. The infants were randomized into the
placebo (n=32) or the B. lactis BB-12® (n=37) group. The probiotic group received l .6x 109 cfu
of B. lac tis BB-12® on day 1 to 3 and 4.8x 109 cfu from day 4 onward. The administration of the
study preparation started on the first day after birth and continued for 21 days. The study ended
at the 35th day after birth or when the infant was discharged from the hospital, if earlier. Fecal
samples were collected as fresh as possible during the study period and both culture-dependent
and culture-independent methods were used to study the gut microbiota. Bifidobacterial
numbers were significantly higher in the probiotic than in the placebo group. The infants
supplemented with B. lactis BB-12®also had lower viable counts of Enterobacteriaceae and
Clostridium spp. than the infants in the placebo group. B. lactis BB-12® did not reduce the
colonization by antibiotic-resistant organisms in the study population. No adverse effect was
observed in any of the infants supplemented with B. lactis BB-12®.
The results of the above study on body weight, fecal pH, acetate, lactate, calprotectin,
and lgA in the same population of preterm infants were reported in 2008 (Mohan et al. 2008).
In antibiotic-treated infants, probiotic supplementation resulted in a higher body weight and the
fecal pH was significantly lower compared with placebo. The fecal concentrations of acetate
and lactate were 42% and 38% higher, respectively, in the probiotic group than in the placebo
group. Fecal calprotectin was lower in the probiotic group, while fecal lgA was higher in this
group compared with the placebo group. The authors concluded that dietary supplementation of
preterm infants with B. lactis BB-12® starting early after birth led to an increase in fecal acetate,
lactate, and total fecal lgA and to a decrease in fecal calprotectin. A significantly higher body
weight in response to probiotic supplementation was only observed in infants treated with
antibiotics.
Rautava et al. (2006) evaluated whether probiotics might promote mucosal immunologic
maturation in formula-fed infants. Eighty-one healthy term infants who needed artificial
feeding before the age of 2 were randomized to receive infant formula supplemented with either
1x10 10 cfu of each B. lactis BB-12® and L. rhamnosus LGG®! g formula powder (n=32) or
placebo (n=40) daily until the age of 12 months. The follow-up was completed by 72 of 81
infants enrolled. Blood samples were obtained at the ages of 3, 7, and 12 months. At 12 month
of age, the serum concentrations of sCD 14 were higher in infants receiving probiotics compared
to infants receiving placebo. Administration of the probiotics B. lactis BB-12® and LGG®at the
time of introduction of cow's milk in the infant's diet resulted in cow's milk-specific IgA
antibody responsiveness that may be the result of increased production of sCD 14. The authors
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concluded that results of the study provide an insight to the mechanisms through which
probiotics may promote immunologic maturation in infancy. There were no adverse events
reported in the study.
The tolerance and safety of B. lactis BB-12~ in combination with Lactobacillus
paracasei ssp. paracasei CRL-431 in a prebiotic-containing infant formula was assessed in a
randomized controlled trial by Vlieger et al. (2009). A group of 126 healthy term infants (age<
7 days) were randomized to receive a pre biotic (galactooligossacharides )-containing starter
formula supplemented with B. lactis BB-12;;,, and L. paracasei CRL-431 (n=67) or the same
formula without probiotics (n=59) for the first 3 months of life. Parents of the infants who
completed the first part of the study were asked to continue the use of the study formula for
another 3 months. Normal growth occurred in all infants; there were no statistically significant
differences for weight gain, length and head circumference. Infants in the probiotics group
produced softer and more frequent stools during the first 3 months of life. No differences were
found in crying and sleeping hours, number of parent-diagnosed infections, antibiotic use and
visits to the general practitioner. No serious adverse events were reported that could be related
to the study formula. Adverse events as reported by the parents were vomiting, diarrhea,
constipation, colic, and rash. Fewer infants in the probiotics group had developed a rash in the
first 3 months (5 vs. 12 in control group; p<0·05). No differences were seen in other adverse
effects between the two groups in both the first and second trimester. The authors concluded
that the use of a prebiotic-containing starter formula supplemented with B. lactis BB-12® and L.
casei CRL-431 in early infancy is safe, well tolerated and has no adverse effects on growth and
infant behavior.
Taipale et al. (2011) conducted a randomized, double-blind, placebo-controlled study to
evaluate the impact of B. fact is BB-12~ on the risk of acute infectious diseases in healthy
newborn infants. One hundred six I-month-old infants were randomly assigned to receive B.
lactis BB-12® -containing tablet (n=55) or a control tablet (n=54). The tablets were
administered to the infants twice a day (daily dose of B. lactis BB-12'1!: was 1Ox109 cfu) with a
novel slow-release pacifier or a spoon from the age of 1-2 months to 8 months. Fecal samples
were collected at the age of 8 months. Breastfeeding habits, pacifier use, dietary habits,
medications and all signs and symptoms of acute infections were registered, and adverse effects
were recorded in detail. No significant differences between B. lactis BB-12® and control groups
were observed in reported gastrointestinal symptoms, otitis media or use of antibiotics.
However, the infants receiving B. lactis BB-12® were reported to have experienced fewer
respiratory infections than the control infants. No serious adverse effects were detected during
the administration period. Two infants receiving B. lactis BB-12 11 withdrew from the study as a
result of GI complaints. One infant in the control group was diagnosed with atopic eczema, and
his physician recommended the family to discontinue from the intervention. The authors
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concluded that controlled administration of B. lactis BB-12® in early childhood may reduce
respiratory infections.
The effect of B. lactis BB-12®on intestinal immunity and inflammation in full term
healthy infants was studied by Holscher et al. (2012). A total of 145 six- week-old healthy, full
term infants (2-6 weeks old) were enrolled in a prospective, randomized, double-blind,
controlled clinical trial with 2 groups studied in parallel to a breastfed comparison group
(n=52). The formula-fed infants were randomized to partially hydrolyzed whey formula (n=43)
or the same formula containing I 06 cfu of B. lactis BB-12® per gram of formula powder (n=50)
for 6 weeks. Randomization of formula-fed infants was stratified by vaginal vs Cesarean
section. The breastfed reference group was exclusively breastfed and followed for 6 weeks
starting at 6 weeks of age. Stool samples were collected in each study visit at 2 and 6 weeks;
secretory and specific IgA (prior to and following immunization), fecal pH, calprotectin, and
lactate were analyzed from stool samples. All infants consuming probiotic increased anti
poliovirus-specific lgA. Among vaginally delivered formula fed infants, probiotic consumption
increased fecal IgA. In cesarean-delivered infants probiotic consumption tended to increase
anti-rotavirus-specific IgA. One serious event unrelated to study formula occurred
(hospitalization for respiratory syncytial virus). The authors concluded that infants consuming
formula with B. lactis BB-12® produced feces with detectable presence of B. lactis BB-12® and
augmented slgA concentration. Cesarean-delivered infants consuming B. lactis BB-12® had
heightened immune response, as evidenced by increased anti-rotavirus- and anti-poliovirus
specific lgA following immunization.
The effect of B. lactis BB-12® on oral colonization of mutans streptococci was evaluated
by Tai pale et al. (2012) involving I 06 infants age 1-2 months old. In this study, tablets
containing B. lactis BB-12® (lx I 0 1 CFU/tablet, n=38), xylitol (n=37), or sorbitol (n=3 l) were
randomly administered to I 06 participants using a novel slow-release pacifier or a spoon. The
pacifier contained a pouch into which the tablet was inserted. The families were informed that
they could receive tablets and pacifiers until the child was 24 months old. The infants visited
the health care centers at I, 8, and 24 months of age; where in the last 2 visits a clinical oral
examination was performed and oral microbial samples were collected. The levels of
lactobacilli and yeast did not differ between the groups. B. lactis BB-12® cell counts barely
exceeding the detection limit were found in three of the oral samples of the 8-month-old
children; the 2-year samples did not contain B. lactis BB-12®. The early administration B. lactis
BB- I 2® did not result in permanent oral colonization of this pro biotic or significantly affect
mutant streptococci colonization in the children. No serious adverse effects were detected
during the administration period. Two infants receiving B. lactis BB-12® and I infant receiving
sorbitol withdrew from the study as a result of gastrointestinal complaints. One infant in the
xylitol group was diagnosed with atopic eczema, and his physician recommended that the
family discontinue the intervention.

°
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A post-trial analysis on B. lactis BB-12® on occurrence of dental carries, from the same
study population was conducted using data collected on clinical examination and questionnaires
at the age of 4 years (Tai pale et al. 2013 ). Of the 106 randomized infants who fulfilled all
inclusion criteria and started intervention, 32 of 38 in the B. lactis BB-12® group, 33 of 37 in
the xylitol group, and 29 of 31 in the sorbitol group completed the 4-year follow up. Mean
duration of tablet delivery was 14.9±6.7 months, and this did not differ between the groups. No
differences were detected between the study groups in the occurrence of enamel caries or
obvious dentinal caries. Administration of B. lactis BB-12® in infancy does not seem to
increase or decrease the occurrence of caries by 4 years of age in a low-caries population. The
authors concluded that, "The result thus suggests that the early administration ofBB-12 ® should
be safe with regard to the future dental health of the child .... the early colonization of mutans
streptococci and visible plaque in a young child's dentition are strongly associated with the
occurrence of caries."
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TABLE 4: Bifidobacterium animalis ssp. /actis 88-12® CLINICAL STUDIES IN INFANTS
Reference

Study Design &
Objective

Description of
Subjects

Isolauri (2000)

Randomized, doubleblind, placebo-controlled
trial to evaluate the
potential of pro biotic to
control allergy
inflammation at early
age.

27 infants (mean
age 4.6 months),
manifested
atopic eczema
during breast
feeding.
88-12'1<: 9

Kankaanpaa
(2002)

Randomized, doubleblind, placebo-controlled
trial to investigate if
probiotic efficacy in
alleviating allergic
symptoms is associated
with utilization of
dietary PUF A.

15 infants (4 - 8
months) with
atopic eczema.

Randomized, placebocontrolled trial to assess
whether the efficacy of
bifidobaterial
supplementation in the
treatment of allergy
relate to modulation of
intestinal microbiota.

21 infants with
early onset
atopic eczema.

Randomized, doubleblind, placebo-controlled
study to evaluate the
efficacy of B. lactis BB12• in preventing acute
diarrhea in infants.

90 healthy
infants (sex ratio
I :I) age <8
months.

Kirjavainen
(2002)

Chouraqui
(2004)

Daily Dose and
Delivery of
Probiotics
lxI0 9 cfu
BB-12"''lg;
3xl0 8 cfu LGG®lg
formula powder

Duration

2 months

2 months

In plasma neutral lipids, a-linolenic acid proportions were
reduced by the probiotic supplementation. In
phospholipids, LGG") formula did not influence a-linolenic
acid proportions, while B. lactis 88-12 ® formula increased
the proportion of a-linolenic acid. Some physiological
effects ofprobiotics may be associated with physiological
interactions between probiotics and dietary PUF A
(polyunsaturated fatty acids). No adverse events were
reported in the study.

lxl0 9 cfu
88-12"/g of
extensively
hydrolyzed whey
formula. Mean
daily intake:
8x I 0 1 CFUlkg
body weight.

Not clear

Infants in the highly sensitized group (HSG) had greater
numbers of lactobacillilenterococci than those in the
sensitized group. Sehrum total IgE concentration correlated
directly with E. coli counts in all infants and with
bacteroides counts in the HSG. Probiotic supplementation
decreased the numbers of E. coli and protected against an
increase in bacteroides number.
No adverse events were reported in the study.

At least 4
months (infants
received
formula for the
duration of
their stay in the
center).

Compared to control group, infants fed 88-12") had less
diarrhea and trended towards shorter episodes of diarrhea.
No serious adverse events associated with either formula;
adequate growth was recorded in all infants. The authors
concluded that B. lactis BB-12• has some protective effects
against acute diarrhea in healthy children.

°

BB-12'l<l: 46

Patients given probiotic formula showed significant
improvement in skin condition, in parallel with a reduction
in the concentration of soluble CD4 in serum and
eosinophilic protein X in urine. No adverse events were
reported in the study.

lxl0 9 cfu
88-12 ''"lg;
3xl0 8 cfu LGG'"'lg
formula powder

88-12'": 5
LGG"':5

88-12®: 7

Results

10 6 cfu 88-12 ®lg
powder, equivalent
to l.5xl 08 CFUIL,
in formula (infants
received at least
10 8 CFU BB12'1lday)
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TABLE 4: Bijidobacterium animalis ssp. /actis BB-12® CLINICAL STUDIES IN INFANTS
Reference

Saavedra
(2004)

Weizman
(2005)

Mohan (2006)

Study Design &
Objective
Prospective, doubleblind, randomized,
placebo- controlled
study to evaluate
tolerance to formulas
containing 2 levels of
probiotics on growth,
general clinical status,
and intestinal health in
healthy infants, and to
identify any adverse
effects.

Description of
Subjects
118 infants (3 24 months).
BB-12'"': n=39
(highsupplement);
n=39 (lowsupplement)

Randomized, doubleblind, placebo-controlled
trial to investigate the
effect of B. lactis BB12" and Lactobacillus
reuteri in preventing
infections in infants
attending child care
centers.

20 I healthy term
infants age 4-10month-old .

Randomized, double
blind, placebo-control led
trial to investigate the
role of B. lac/is 88-12'"'
in modifying gut
bacteria.

69 preterm
infants ( <37
gestation week).

Daily Dose and
Delivery of
Probiotics
High supplement:
1x I 0 7 cfu of each
BB-12,., and S.
thermophileslg
formula powder;
Low-supplement:
lxl0 6 cfu of both
probiotics/g of
formula powder.

Duration

18 months

The supplemented formulas were well accepted and were
associated with a lower frequency of reported colic or
irritability and a lower frequency of antibiotic use than the
non-supplemented formula. There were no significant
differences between groups in growth, health care attention
seeking, daycare absenteeism, or other health variables

1x10 7 cfu of
BB-12 "'Jg of
formula powder.

12 weeks

Compared to probiotic group, the control group had
significantly more febrile and diarrhea episodes, and longer
duration of diarrhea. The L reuteri group, compared with B.
lac tis 88-12 • or controls, had a significant decrease of
number of days with fever, clinic visits, child care absences,
and antibiotic prescriptions. Rate and duration of
respiratory illnesses did not differ significantly between
groups. Adverse effects were not noticed in any of the
participants.

1.6x I 09 cfu of BB12 ~ on d 1- 3 after
births and 4.8x I 0°
cfu from day 4
onwards daily in I
ml solution of
water.

21 days

Bifidobacterial numbers were significantly higher in the
probiotic than in the placebo group. The infants
supplemented with B. lactis 88-12 ' also had lower viable
counts of Enterobacteriaceae and Clostridium spp. than the
infants in the placebo group . B. lac/is 88-12""' did not
reduce the colonization by antibiotic-resistant organisms in
the study population . No adverse effect was observed in
any of the infants supplemented with B. lac tis BB-12 •

88-12 ' : 73

88-12 ' ': 37

Results
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TABLE 4: Bifidobacterium animalis ssp. lactis BB-12® CLINICAL STUDIES IN INFANTS
Reference

Study Design &
Objective

Description of
Subjects

Mohan (2008)

Randomized, double
blind, placebo-controlled
trial to examine whether
the oral application of B.
lactis 88-12"' may
improve selected
indicators of health
status in pre- term
infants.

69 preterm
infants (<3 7
gestation week).

Double-blind, placebocontrolled trial to
evaluate if probiotics
might promote mucosa!
immunologic maturation
in formula-fed infants.

81 infants who
needs artificial
feeding before
the age of2
month.

Rautava
(2006)

88-12 lie: 37

Daily Dose and
Delivery of
Probiotics
l .6x I 09 cfu of BB12 ® on d 1-3 after
births and 4.8xl0 9
cfu from day 4
onwards daily in I
ml solution of
water.

Duration

Results

21 days

In antibiotic-treated infants, probiotic supplementation
resulted in a higher body weight and the fecal pH was
significantly lower compared with placebo. The fecal
concentrations of acetate and lactate were 42 and 38%
higher, respectively, in the probiotic group than in the
placebo group. Fecal calprotectin was lower in the
probiotic group, while fecal IgA was higher in this group
compared with the placebo group. No adverse events were
reported in the study.

lxl0 10 cfu of both
88-12'" and LOG"'
in formula

From study
enrollment
until the age of
12 month

At I 2 months of age, the serum concentrations of sCD 14
were higher in infants receiving probiotics compared to
infants receiving placebo. Administration of the probiotics
LOG"' and B. lactis 88-12''-' at the time of introduction of
cow's milk in the infant's diet resulted in cow's milkspecific lgA antibody responsiveness that may have been
the result of increased production of sCD 14. No adverse
events were reported in the study.

6 months

Normal growth occurred in all infants; no statistically
significant differences for weight gain, length and head
circumference were reported. Infants in the probiotics
group produced softer and more frequent stools during the
first 3 months of life. No differences were found in crying
and sleeping hours, number of parent-diagnosed infections,
antibiotic use, visits to the general practitioner and number
of adverse events. The use of a prebiotic-containing starter
formula supplemented with L. casei CRL-43 I and B. lactis
88-12® in early infancy is safe, well tolerated and has no
adverse effects on growth and infant behavior.

88-12® and
LOG": 32

Vlieger (2009)

Randomized, controlled
trial to assess the safety
and tolerance of
probiotic B. lactis BB12® and Lactobacillus
paracaseissp.paracasei
CRL-43 I to a prebioticcontaining infant
formula in healthy, term
infants.

126 healthy
newborn infants
(age< 7 days)
88-12 "' + L.
paracasei CRL431 = 67

lxl0 7 cfu of each
88-12"' and L.
paracasei CRL431/g of powder
formula.
Prebiotic: galactooligosaccharides,
24 g/100 ml.
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TABLE 4: Bifidobacterium animalis ssp. /actis BB-12® CLINICAL STUDIES IN INFANTS
Reference

Study Design &
Objective

Description of
Subjects

Tai pale (2011)

Randomized, doubleblind, placebo-controlled
study to evaluate the
impact of B. lactis BB12® on the risk of acute
infectious diseases .

109 newborn I month-old
infants.
BB-12~': 55

Daily Dose and
Delivery of
Probiotics
Sxl0 9 cfuof
BB-12"' in a tablet;
2 tablets were
given per day via a
slow-release
pacifier.

Duration

8 months

Results

No significant differences between B. lactis BB-12® and
control groups were observed in reported gastrointestinal
symptoms, otitis media or use of antibiotics. However, the
infants receiving B. lactis BB-12® were reported to have
experienced fewer respiratory infections than the control
group infants.
No serious adverse effects were detected during the
administration period . Two infants receiving B. lactis BB12'"' withdrew from the study as a result of GI complaints.
One infant in the control group was diagnosed with atopic
eczema, and his physician recommended the family to discontinue from the intervention.

Holscher
(2012)

Tai pale (2012)

Randomized, doubleblind, placebo-controlled
trial to investigate the
effect of B. lactis BB12' on intestinal
immunity and
inflammation.

145, six-weekold, full-term,
healthy infants.

Randomized, doubleblind, placebo-controlled
trial to study the effect
of B. lactis BB-12' on
oral colonization of
mutant streptococci and
B. lactis BB-12®.

I 06 infants (age
1-2 months);
oral sample
collection at age
8 months and 2
years.

I 0 6 cfu BB-12~'/g

6 weeks

BB-12 "": 50

All infants consuming probiotic increased anti-poliovirusspecific lgA. Among vaginally delivered formula fed
infants, probiotic consumption increased fecal IgA. In
cesarean-delivered infants probiotic consumption tend to
increase anti-rotavirus-specific IgA.
One study formula- unrelated serious adverse event
occurred (hospitalization for respiratory syncytial virus).

BB-12®: 38

lxl0 10 cfu of
BB-12~'/day in
tablets,
administered in a
slow-release
pacifier or a spoon.

Between 8 -24
months

The levels of lactobacilli and yeast did not differ between
the groups. B. lactis BB-12® cell counts barely exceeding
the detection limit were found in three of the oral samples
of the 8-month-old children; the 2-year samples did not
contain B. lactis BB-12®. The early administration of B.
lactis BB-12 00 did not result in permanent oral colonization
of this probiotic or significantly affect mutant streptococci
colonization in the children . No serious adverse effects
were detected during the administration period.
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TABLE 4: Bijidobacterium animalis ssp. lactis 88-12® CLINICAL STUDIES IN INFANTS
Reference

Study Design &
Objective

Description of
Subjects

Taipale (2013)

Post-trial analysis on
administration of B.
lactis 88-12' on carries
occurrence at four years
of age.

106 infants (age
1-2 months);
data collected at
age 4 years.
88-12"':32

Daily Dose and
Delivery of
Probiotics
lxl0 10 cfu of
88-12®/day in
tablets,
administered in a
slow-release
pacifier or a spoon.

Duration

Between 8 -24
months

Results

No differences were detected between the study groups in
the occurrence of enamel caries or obvious dentinal caries.
Administration of B. lactis 88-12' in infancy does not
seem to increase or decrease the occurrence of caries by 4
years of age in a low-caries population.
No adverse events were reported in the study.
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6.3.2

Studies of B. animalis ssp. /actis BB-12® in Children
Merenstein et al. (2010), in a randomized, double blind, placebo-controlled trial,
administered B. lactis BB-12® in yogurt-based drinks to 87 healthy children between the age of
1 and 3 years for duration of 90 days. The number of children randomized in the study was 197
of whom 95 of them were allocated as control group. The primary objective was to determine if
consumption of a pro biotic in yogurt drink decreases absences from daycare due to illnesses.
The secondary objective was to determine if pro biotic-containing yogurt drink improves overall
parental satisfaction due to decreased absences from work and an overall healthier child. The
yogurt drink contained a combination of active cultures of Streptococcus thermophilus and
Lactobacillus delbrueckii subsp. bulgaricus. The active drink was supplemented with 1x I 0 10
cfu of B. lactis BB-12®. There were no significant differences in the days of missed school per
group throughout the study. Additionally, there were no differences in any secondary outcomes
among the groups. Six total adverse events were reported for the study, three in each group,
involving 5 study subjects. One subject had both diarrhea and dermatitis at the same time. This
participant was in the active group. There were no serious adverse events in either group
reported throughout the entire study.
Merenstein et al. (2011 ), in another randomized, double blind, placebo-controlled trial in
a population of children aged 2-4 years investigated the potential of B. lactis BB-12® in
decreasing absences of children from attending daycare/ school centers. A total of 172 healthy
children were randomized, 91 children were allocated to consume a yogurt drink containing
lxl0 10 cfu of B. lactis BB-12®, and 81 children were allocated to a control group (the same
yogurt drink without B. lactis BB-12®). The primary outcome, missed days of school because
of illness per 100 days, was similar in both the active and control groups. Eleven total adverse
events were reported for the study and there were no statistically significant differences between
the groups, with 8 in the active group and 3 in control group. Five subjects had diarrhea or
loose stools in the active group compared with zero in the control group. There were no serious
adverse events in either group reported throughout the entire study. The authors concluded that
the probiotic-containing yogurt-based beverage studied did not decrease absences because of
illnesses in daycare/school for healthy children ages 2-4 years.
Hojsak et al. (2015) investigated the role of B. lactis BB-12® in preventing nosocomial
infections in the acute hospital settings. A total of 727 hospitalized children age 1-18 years
were randomly allocated to receive placebo (n=365) or B. lactis BB-12® (n=362) at a dose of
lx 109 cfu daily, mixed with water and consumed under pediatric supervision for the duration of
hospital stay. Nosocomial infections were defined as infections that occurred more than 48
hours after hospital admission and that were not present at the time of admission. There were
no differences in incidence or duration of common nosocomial infections between groups,
incidence, duration, and severity of gastrointestinal and respiratory tract infections, duration of
hospitalization, and the use of antibiotics. There were no adverse events occurred throughout
45

the study period. The authors concluded that the use of B. lactis BB-12® failed to prevent
nosocomial infections in an acute-setting pediatric hospital in children who were more than 1
year of age.
Hojsak et al. (2016) also conducted a randomized, double-blind, placebo-controlled trial
to investigate the role of B. lac tis BB-12® in the prevention of common infections in 201
healthy children who attend day care centers. During the 3-month intervention, the children
(median age 4.6 years) were randomly allocated to receive placebo (n=l06) or B. lactis BB-12®
(n=104) in a sachet. The daily dose of B. lactis BB-12® was lxl09 cfu, mixed with meal (such
as milk, water, yogurt) or spread on a spoon of yogurt and immediately consumed. Parents
were asked to fill a diary on a daily basis and were contacted by physicians every 7- IO days.
There was no difference observed between probiotic and placebo groups on common infections,
duration of symptoms, number of children with gastrointestinal and respiratory tract infections,
absence from day care center due to infections, and use of antibiotics. There were no adverse
events recorded during the study period. The authors concluded that in the performed study, B.
lactis BB-12®has no effect on the prevention of gastro intestinal and respiratory tract infections
in healthy children who attend day care centers.
In a randomized, double-blind, placebo-controlled trial, Taipale et al. (2016) studied the
impact of B. lactis BB-12® administration on the risk of acute infectious diseases in healthy
children. One hundred and nine I -month-old infants were assigned randomly to a probiotic
group receiving B. lactis BB-12®containing tablet (5x 109 CFU/tablet; n=55) or a placebo
(n=54). The test tablets were administered to the infants twice daily until the age of 2 years
with a novel slow-release pacifier or a spoon. Breastfeeding habits, pacifier use, dietary habits,
medication, and all signs and symptoms of acute infections were registered in dairies by parents
and in questionnaires by trained professionals. No serious adverse effects were detected during
administration period. The infants receiving B. lactis BB-12®were reported to have
experienced fewer respiratory tract infections than the controls. No significant differences
between the groups were observed in reported gastrointestinal symptoms, otitis media, or fever.
The authors concluded that administration of B. lactis BB-I 2®in early childhood may reduce
respiratory tract infections.
Tan et al. (2017) determined the safety of B. lactis BB-12®supplemented yogurt in
healthy children through a phase I, double-blinded, randomized controlled study involving 60
children aged 1-5 years. Participants were randomly assigned to consume B. lactis BB-12® supplemented yogurt (lx10 10 cfu; n=29) or non-supplemented control yogurt (n=31) daily for
IO days. The primary outcome was to assess safety and tolerability, as determined by the
number of reported adverse events. A total of 186 non-serious adverse events were reported,
with no significant differences between the control and B. lactis BB-12® groups. No significant
changes due to pro biotic treatment were observed in the gut micro biota of the study cohort. The

46

authors concluded that B. lactis BB-12® -supplemented yogurt is safe and well-tolerated when
consumed by healthy children.
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TABLE 5: Bifidobacterium animalis ssp. lactis BB-12® CLINICAL STUDIES IN CHILDREN
Reference

Merenstein
(20 I 0)

Merenstein
(2011)

Hojsak (2015)

Study Design &
Objective

Description of
Subjects

Cluster-randomized,
double blind, placebocontrolled trial to
determine if
consumption of yogurt
containing B. lactis 8812" improves health in
children ages 1-3 years
attending daycare/
school centers.

183 healthy
children (age 1-3
years) attending
daycare/ school
at Ieast 3 days a
week.

Randomized, double
blind, placebo-controlled
trial to determine if
consumption of yogurt
containing B. lactis BB12"' decreases absences
in children 2-4 years
attending daycare/
school centers.

172 healthy
children (age 2-4
years).

Randomized, doubleblind, placebo-controlled
trial to investigate the
role of B. lactis 88-12 •
in preventing
nosocomial infections in
the acute hospital
setting.

72 7 hospitalized
children (aged 118 years).

Daily Dose and
Delivery of
Probiotics
lx10 10 cfu of
BB-12'~ I day in
strawberry
flavored dairy
drink.

Duration

90 days

88-12~': 87

There were no significant differences in the days of missed
school per group throughout the study. Additionally, there
were no differences in any secondary outcomes among the
groups (if pro biotic-containing yogurt- based drink
improves overall parental satisfaction due to decreased
absences from work and an overall healthier child).
Six total adverse events were reported for the study, three in
each group, involving 5 study subjects. One subject had
both diarrhea and dermatitis at the same time. This
participant was in the active group. There were no serious
adverse events in either group reported throughout the entire
study.

lxl0 10 cfu of
88-12@ day in
strawberry yogurtbased drink.

100 days

88-12(1<: 91

88-12'~: 362

Results

The primary outcome, missed days of school because of
illness per I 00 days, was similar in both the active
and control groups.
Eleven total adverse events were reported for the study and
there were no statistically significant differences between
the groups, with 8 in the active group and 3 in control
group. Five subjects had diarrhea or loose stools in the
active group compared with zero in the control group.
There were no serious adverse events in either group
reported throughout the entire study.

lxl0 9 cfuof
BB-12'''day
(mixed with 20 ml
water, consumed
under pediatric
supervision).

For the entire
duration of
hospital stay

There were no differences in incidence or duration of
common nosocomial infections between groups. There was
also no difference between intervention and placebo groups
on incidence, duration, and severity of gastrointestinal and
respiratory tract infections, duration of hospitalization, and
the use of antibiotics. There were no adverse events
recorded in the patients.
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TABLE 5: Bifidobacterium animalis ssp. lactis BB-12® CLINICAL STUDIES IN CHILDREN
Reference

Study Design &
Objective

Description of
Subjects

Hojsak (2016)

Randomized, doubleblind, placebo-controlled
trial to investigate the
role of B. lactis 88-12"
in the prevention of
common infections in
healthy children who
attend day care centers.

210 healthy
children (median
age 4.6 years)
who attend day
care centers.

Tai pale (2016)

Tan (2017)

Randomized, doubleblind, placebo-controlled
trial to study the impact
of administration of B.
lactis 88-12" on the risk
of acute infectious
disease in healthy
children.

Phase I, double-blinded,
randomized controlled
study to determine
safety of B. lactis BB12" supplemented
yogurt in healthy
children

88-12 ®: 104

I 09 infants ( 1month-old)
88-12®: 55

60 healthy
children (1-5
years)
88-12"': 30

Daily Dose and
Delivery of
Probiotics
lxl0 9 cfu of
88-12 ®/ day,
mixed with meal
(milk, water,
yogurt, or spread
on a spoon of
yogurt and
immediately
consumed).

Duration

Results

3 months

No difference was observed between probiotic and placebo
groups on common infections, duration of symptoms,
number of children with gastrointestinal and respiratory
tract infections, absence from day care center due to
infections, and use of antibiotics. There were no adverse
events recorded during the study period

lxl0 10 cfu of
88-12®/ day in
tablets,
administered in a
slow-release
pacifier or a spoon.

2 years

The infants receiving B. lactis 88-12® were reported to have
experienced fewer respiratory tract infections than the
controls. No significant differences between the groups
were observed in reported gastrointestinal symptoms, otitis
media, or fever. No serious adverse effects were detected
during the administration period. The authors concluded
that administration of B. lactis 88-12® in early childhood
may reduce respiratory tract infections.

lx!0 10 cfu of
88-12®/ day in
yogurt drink

10 days

A total of 186 non-serious adverse events were reported,
with no significant differences between the control and B.
lactis 88-12® groups. No significant changes due to
probiotic treatment were observed in the gut microbiota of
the study cohort. The authors concluded that B. lactis BB12®-supplemented yogurt is safe and well-tolerated when
consumed by healthy children.
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6.3.3

Studies of B. animalis ssp. /actis BB-12® in Adults
Sullivan et al. (2003) compared the effect of clindamycin on the intestinal flora in
subjects ingesting yogurt with added probiotics in a randomized, double-blind, placebo
controlled trial. A total of 24 healthy subjects ( age 21-48 years) received clindamycin
daily for 7 days and yogurt containing Ix I 08 cfu of each L. acidophilus NCFB 1748, B.
lactis BB-12® and L. paracasei Fl 9 for 14 days; fecal samples were collected before and
after administration of clindamycin. At the end of intervention, the pro biotic
microorganisms evaluated in this study prevented ecological disturbances in the numbers
of intestinal Bacteroides fragilis group species during clindamycin administration. One
subject developed diarrhea in connection with the study and one subject reported looser
stool. Both subjects belonged to the active group and new stool samples were tested for
C. difficile. No growth of C. difficile could be confirmed in the sample from the first
subject but the sample was cytotoxin positive. The individual was later treated with
metronidazole to be relived from the symptoms. In the second case, neither growth of C.
difficile nor production of cytotoxin could be verified and the symptoms disappeared
spontaneously.
The effects of multispecies probiotics and pre biotic oligofructose ( synbotic) on
bacterial translocation, gastric colonization, systemic inflammation, and septic morbidity
in elective surgical patients were assessed by Anderson et al. (2004). Patients (age 47-80
years, n= 13 7) were enrolled two weeks prior to elective abdominal surgery and
randomized to receive the synbiotic (n=72) or placebo (n=65). The synbiotic group
received probiotics in a dose of one capsule three times a day (a capsule contains 4x 109
cfu of B. lactis BB-12®. L. acidophilus LA-5, L. bulgaricus, and S. thermophilus) and a
prebiotic (16 g oligofructose powder dissolved in a cupful of water) twice daily. The
treatment continued until patients were discharge from hospital. There were no
significant differences between the synbiotic and control groups in bacterial
translocation, gastric colonization, systemic inflammation, or septic complications.
There was no difference in the incidence of septic morbidity between the placebo and
syn biotic groups. The most common sites of infection were the urinary tract (32%),
respiratory tract (24%), and surgical wound (22%). Fourteen patients (10%) died within
30 days of surgery, of which five were in the placebo group and nine in the syn biotic
group (p=0.354). The authors concluded that, "In this study, synbiotics had no
measurable effect on gut barrier function in elective surgical patients. Further studies
investigating the place of pre- and probiotics in clinical practice are required."
The same synbiotic preparation as the above study was evaluated for its influence
on gut barrier function and sepsis in critically ill patients through a randomized controlled
trial (Jain et al. 2004). A total of 90 patients admitted to the intensive care unit (ICU)
were randomized to receive the syn biotic preparation or placebo (n=45 into each group).
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After 1 week of therapy, patients in the synbiotic group had a significantly lower
incidence of potentially pathogenic bacteria and multiple organisms in their nasogastric
aspirates compared to control. There were no significant differences between the groups
in terms of intestinal permeability, septic complications or mortality. The authors
concluded that the administration of synbiotic in critically ill patients favorably altered
the microbial composition of the upper gastrointestinal tract but had no effect on
intestinal permeability and was not associated with measurable clinical benefit.
In a human trial combined with in vitro test, Wang et al. (2004) examined the
potency of yogurt containing B. lactis BB-12® and L. acidophilus LA-5 in inhibiting
growth of H. pylori. As many as 70 adults infected with H. pylori were emolled in the
study; 59 received the yogurt with probiotics (mean age 39±10 years; 22 male) and 11
received placebo (mean age 33±9 years; 5 male). The dose ofprobiotics was lx10 7 cfu
of each L. acidophilus LA-5 and B. lactis BB-12®, twice daily in yogurt. The in vitro test
showed that B. lactis BB-12® exerted an inhibitory effect against H. pylori; whereas LA5 did not show any effect. Administration of yogurt supplemented with probiotics
decreased the urease activity of H. pylori after 6 weeks of therapy. The authors
concluded that regular intake of yogurt containing B. lactis BB-12® and L. acidophilus
LA-5 effectively suppressed H. pylori infection in humans. No adverse events were
described in the study.
Laake et al. (2005) performed a randomized, double blind, placebo-controlled
study to confirm the effect of probiotic on symptoms and endoscopic appearance in
ulcerative colitis (UC) patients. Fermented milk containing lx10 8 cfu of each B. lactis
BB-12® and L. acidophilus LA-5 was given daily for 4 weeks to 51 UC patients. Stool
samples were collected for examination of lactobacilli, bifidobacteria, fungi, and pH,
during and after intervention. Endoscopic evaluation was performed before, during, and
after intervention. The number of lactobacilli and bifidobacteria increased significantly
during intervention; involuntary defecation, and abdominal cramps were significantly
decreased in the UC/ileal-pouch-anal-anastomosis (IPAA) group. Blood test, fecal fungi,
and fecal pH did not change significantly during intervention. No adverse events were
reported in the study. The authors concluded that the effect of probiotics in this study
confirmed their previously reported effect of probiotics on clinical symptoms and
endoscopic score in a smaller double blind, randomized controlled study.
A dose response study to investigate the effects of B. lactis BB-12® and
Lactobacillus paracasei ssp. paracasei (CRL-431) on adult blood lipids and bowel habits
was performed by Larsen et al. (2006). In a randomized, placebo-controlled, double
blinded design, 75 healthy adults age 18-40 years were divided into 5 groups and
received either placebo or pro biotic doses of 108, 109, 10 10 or 10 11 CFU/day. B. lactis
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BB-12®and CRL-431 were mixed in equal amounts in the desired dose. The study
lasted for 7 weeks, with a 2 weeks run-in period, followed by 3 weeks of intervention and
2 weeks wash-out. Blood and fecal samples were collected before the run in, prior and
after intervention, and at the end of the wash-out period. Participants recorded their
bowel habits daily in a diary throughout the 7 weeks intervention and reported if they
experienced adverse events. The fecal recovery of B. factis BB-12® increased
significantly with increasing dose, while CRL-431 was not recovered in any of the fecal
samples. There was no significant changes in the fecal microbiota composition between
the probiotic placebo groups. A significant linear increase in fecal consistency (looser
stool) with increasing probiotic dose was observed. No overall dose-response effect was
found on the blood lipids. The side effects reported were flatulence (68% ), abdominal
bloating (37%) and headache (22%; in the run-in period without changes during
intervention or wash out). No participants reported adverse side effects during the
intervention. The authors concluded that "the increasing dose of probiotics was well
tolerated and did not seem to cause any adverse side effects. Increasing dose of probiotics
showed an effect on bowel habits, with the observed changes before and after the
intervention within a normal range."
In a randomized, placebo-controlled trial, Sheu et al. (2006) tested whether prior
treatment with probiotics improved the efficacy of quadruple therapy in eradicating
residual H. pylori after failed triple therapy. One hundred thirty-eight patients whom
have failed in triple therapy were assigned to either a probiotic plus quadruple therapy
group (n=69; mean age 46.4; female 31) or a quadruple therapy only group (n=69; mean
age 48.9; female 30). The patients received 1 week of quadruple therapy with or without
a 4-week pretreatment with yogurt containing probiotics ( 1x109 cfu of each B. lactis BB12®L. acidophilus LA-5, L. bulgaricus, and S. thermophilus). The probiotic plus
quadruple therapy group had a higher H. pylori eradication rate than did the quadruple
therapy only group. Probiotics decreases H. pylori loads despite antimicrobial resistance,
thus improving the efficacy of quadruple therapy in eradicating residual H. pylori. The
adverse events (nausea or vomiting, constipation, diarrhea, and metallic taste) were lower
in the probiotic plus quadruple therapy group than in the quadruple therapy-only group
(p<0.05). The authors noted that data from this study provided support that pre-treatment
with probiotics (AB-yogurt) may diminish the side effects of quadruple therapy while
serving as a rescue regimen for failed triple therapy.
In a randomized, double-blind, placebo-controlled study with L. acidophilus LA-5
and B. lactis BB-12®, Wildt et al. (2006), investigated the effect of this probiotic
combination on patients with collagenous colitis (CC). Twenty-nine subjects were
randomized, 21 to the probiotic group and 8 to the placebo group for 12 weeks. The
primary end point was a reduction in bowel frequency of 2:: 50% per week. The
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secondary end points were change in bowel frequencies, stool consistency, stool weight,
histopathology, and abdominal bloating and pain. The study showed a reduction in
bowel frequency per week in six of the 21 subjects in the probiotic group, and one out of
the eight in the placebo group. There were no differences seen between the two groups
for the secondary end points. However, post hoc analysis showed a median reduction in
bowel frequency per week from 32 to 23, a reduction in number of days with liquid stools
per week from six days to one day, and an increase in the number of days with solid
stools per week in the probiotic group. Thus, the authors concluded that although the
probiotic had no significant effect on the chosen end points, due to the post hoc analysis
demonstrating amelioration of the symptoms, this pro biotic treatment may potentially
influence the disease course of CC.
The effect of B. lactis BB-12® in a synbiotic mixture to modulate gut microbiota
and preserve intestinal barrier function in patients undergoing colectomy was investigated
by Reddy et al. (2007). Eighty-eight patients were randomly assigned to the following
treatments: group I had mechanical bowel preparation (MBP) only; group 2 had
neomycin +MBP; group 3 had synbiotics + neomycin + MBP; and group 4 had synbiotics
+ neomycin but no MBP. The prebiotic used was 15 g oligofructose powder twice daily
and the probiotic preparation was 4x I 09 cfu of Lactobacillus acidophilus LA-5,
Lactobacillus bulgaricus, B. lactis BB-12® and Streptococcus thermophilus in a capsule
three times daily. Fecal samples were obtained from within the lumen of the resected
colectomy specimen. The combination ofMBP, neomycin and synbiotics reduces the
prevalence of faecal Enterobacteriaceae and bacterial translocation. There was no
significant difference between the groups in intestinal permeability, inflammatory
response or septic morbidity. Postoperative septic morbidity was noted in 15 of 88
patients, 11 patients had wound infections, 7 patients had lower respiratory tract
infections, and 3 patients had an intra-abdominal collection. There were no in-hospital
deaths recorded.
Saarela et al. (2007) conducted a trial involving 20 healthy adults to investigate
the effects of tetracycline group antibiotic on GI survival and tetracycline susceptibility
of B. lactis BB-12® and L. acidophilus LA-5. The antibiotic group, consisting of 10
patients (mean age 42 years) suffering from respiratory tract infections, consumed
doxycycline and probiotic capsule (total number of L. acidophilus LA-5 log 9.6 and B.
lactis BB-12® log 9.0 in a daily dose) for 2 weeks. The control group (n=l0, mean age
41 years) consumed probiotic capsules only for the same duration. Fecal samples were
collected at three sampling points: Day 0 for controls (before starting the probiotic
intervention) and Days 0-2 (most often Day I) for subjects on antibiotic therapy (the first
fecal sample after consultation with general practitioner); 1 week and 2-week samples
(for both antibiotic and control groups), respectively. An additional sample (1 month
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after discontinuation of therapy) was obtained from four individuals in the antibiotic
group. L. acidophilus and B. animalis subsp. lactis were isolated from fecal sample and
tested for susceptibility to antibiotics. Doxycycline consumption did not have a large
impact on the survival of B. lactis BB-12® and LA-5, but it showed detrimental effect on
the bifidobacterial population in the gut. Concomitant ingestion of pro biotic bacteria LA5 and B. lactis BB-12® with tetracycline antibiotic did not generate a safety risk regarding
the possible transfer of tetracycline resistance genes to the ingested strains over the time
period of this study. No adverse events were described in the study.
The possibility of B. lactis BB-12® consumed with ice-cream to affect the salivary
levels of mutans streptococci and lactobacilli in 24 healthy adults (mean age 20 years)
was examined in a randomized, double-blind, crossover study by C::aglar et al. (2008).
The experimental period comprised four consecutive times: Period 1, run in ( 1 week);
Period 2, intervention (10 days); Periods 3, washout (2 weeks); Period 4, intervention ( 10
days). During the intervention periods, subjects were instructed to eat a cup of ice-cream
per day containing either pro biotic ( 1x107cfu of B. lac tis BB-12®) or a control ice- cream
without viable bacteria. No tooth brushing was allowed for 1 h after intake. Samplings
of whole saliva were taken before and after period 2 and 4. A statistically significant
reduction of salivary mutans streptococci was recorded after consumption of the B. lactis
BB-12® ice-cream. A decline of high mutans streptococci counts was also seen after
intake of the control ice-cream, but the difference compared to baseline was not
statistically significant. The salivary lactobacilli levels were unaltered after both regimes.
No side or adverse effects were reported during the course of the study.
Kajander et al. (2008) investigated the effects of multispecies pro biotic
supplementation (Lactobacillus rhamnosus, LGG®, L. rhamnosus Lc705,
Propionibacterium freudenreichii ssp. shermanii JS and B. lactis BB-12®) on abdominal
symptoms, quality of life, intestinal micro biota and inflammatory markers in irritable
bowel syndrome (JBS) in a randomized, placebo-controlled 5-month intervention. A
total of 86 JBS patients were randomized to receive either multispecies pro biotic
supplementation (1 xl 0 7 cfu of each strain daily in milk-based drink; n=43; mean age 50;
41 female, 2 male) or placebo (the same milk-based drink without probiotics; n=43; mean
age 46; 39 female, 4 male). The JBS symptoms and bowel habits were recorded in a
diary. Patients with ongoing JBS medication were allowed to continue the medication
and adverse events were recorded. Fecal and blood samples were collected at three time
points: at baseline, halfway through the study, and at the end of the study.
At the end of intervention, the composite JBS score decreased 14 points from
baseline with the probiotic group vs. 3 points with placebo (p=0.0083). The microbiota
similarity index increased with the probiotic supplementation, while it decreased with
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placebo. No differences were seen in C-reactive protein. Most adverse events in both
groups were symptoms of the gastrointestinal or respiratory tract (pro biotic: 62%;
placebo: 65%). Other events reported in the probiotic group were an eye operation, an
atherosclerotic finding in the carotid artery, an inflamed mole, cystitis and tenosynovitis.
Reported events in the placebo group were oral herpes, breathing difficulties,
hyperthyroidism, backache, a foot operation, an inflamed operation wound, vaginitis and
a prophylactic treatment against intestinal worms. Four of the adverse gastrointestinal
events (all in the placebo group) were considered to have a possible connection with the
study, whereas the rest of the events were evaluated as having no connection with the test
drink. The authors concluded that," This multispecies probiotic seems to be an effective
and safe option to alleviate symptoms of irritable bowel syndrome, and to stabilize the
intestinal microbiota."
The influence of B. lactis BB-12® on endogenous Bifidobacterium and their
association with parameters of immune function in elderly subjects was characterized by
Ouwehand et al. (2008) in a randomized, double-blind, placebo-controlled trial involving
55 participants living in nursing homes. This study was conducted within the framework
of a randomized control trial of 209 elderly by Pitkala et al. (2007). The average age of
the study population was 84.3±0.98 years, of which 81.5% were female. Fecal samples
were taken at the start of the study, at 3 and 6 months. The participants received three
treatments: oat-based drink supplemented with 109 CFU/day B. longum 2C and 46
(intervention group); the drink without supplementation (placebo group); and the drink
with 109 CFU/day B. lactis BB-12® (control group). A subset of samples from 55 elderly
was selected based on availability of a complete or an almost complete set of fecal and
serum samples (intervention, n= 19; control n= 18; placebo n= 18) for bifidobacteria
composition and serum cytokines analysis. Negative correlations were observed
between the levels of Bifidobacterium species and the pro-inflammatory cytokine TNF-a
and the regulatory cytokine IL-10. The anti-inflammatory TGF-~l levels were increased
over time in all three groups, and the presence of B. breve correlated with higher serum
TGF-~l levels. The authors concluded that modulation of the fecal Bifidobacterium may
provide a means of influencing inflammatory responses. No adverse events were
described in the study.
De Vrese et al. (2011) reported the effect of fermented milk product containing
lactobacilli and bifidobacteria in reducing antibiotic-associated diarrhea and H. pylori
activity. Eighty-eight H. pylori-infected but otherwise healthy adults age 18-65 years (43
male; 45 female) participated in the randomized, double-blind study were given the
following products: 1) yogurt containing B. lactis BB-12®, Lactobacillus acidophilus
LA-5 and S. thermophilus (1x106 cfu of each strain; n=30); 2) the same product but
pasteurized after fermentation as control (n=29); or 3) chemically acidified and curded
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milk (n=29) in order to exclude any effect from living or dead probiotic or yogurt
bacteria. The subjects consumed 2x125g/ day of the respective experimental milk
product for 5 weeks. At the end of study period, all milk products decreased
Helicobacter activity by 18 to 45% without significant differences between groups. The
observed decrease in H. pylori activity seems to be not or not only due to probiotic
bacteria but (rather) to components of acidified milk (most probably lactic acid). Fruit
yogurt-like fermented milk products with living probiotic bacteria significantly shorten
the duration of antibiotics-associated diarrhea and improve gastrointestinal complaints.
No adverse events were reported in the study.
In a randomized, placebo-controlled, double blind, parallel dose-response study,
Savard et al. (2011) investigated the impact of two levels of B. lactis BB-12® and L.
acidophilus LA-5 consumption on fecal bacterial counts in healthy adults. Fifty-eight
volunteers age 18-55 years were randomly assigned to receive 109 or 10 10 cfu of B. lactis
BB-12® + LA-5 + 40 mg of green tea extract/ day in yogurt (Yoptimal or Yoptimal-10,
respectively), or placebo (no probiotic, no starter and no green tea extract). During the
supplementation period of 4 weeks, subjects had to consume 100 g of yoghurt (Y optimal,
n=20; Yoptimal-10, n=18; or placebo, n=20) once a day. Fecal samples were collected
from each volunteer at week 0 and 4. Results of quantitative PCR showed significant
increases in bifidobacteria, and lactobacilli counts with the Yoptimal groups compared to
placebo. The dose of 109 cfu of B. lactis BB-12®, B. lactis BB-12® and LA-5 in
Yoptimal can survive in the intestinal tract as evidenced by their presence in feces. No
significant difference was observed between treatments in volunteers' weight, waist girth,
blood pressure, fasting plasma triglyceride and HDL-C concentrations, as well as
cholesterol/HDL- cholesterol ratio. A significant increase in plasma cholesterol levels
was observed in the placebo group but the levels remained stable in the two probiotic
yoghurt groups. The frequency of all adverse events was the same between the three
treatments. Flatulence at week 4 was reported to occur more frequently than at baseline
for all three treatments.
Wildt et al. (2011) investigated the clinical effect of B. lactis BB-12® and
Lactobacillus acidophilus LA-5 to maintain remission in 32 ulcerative colitis patients.
In the randomized, double-blind, placebo-controlled study, 20 patients received the
probiotic mixture (l.5x10 11 cfu of B. lactis BB-12® and LA-5 daily in capsules) and 12
patient received placebo for 52 weeks. Patients were evaluated clinically at weeks 0, 4,
16, 28, 40, 52; blood and fecal samples were collected in some of the visits. All patients
kept a standardized diary throughout the study period. After one year of treatment, five
patients (25%) in the probiotic group and one patient (8%) in the placebo group
maintained remission. The median time to relapse was 125.5 days (range 11-391 days)
in the probiotic group and 104 days (range 28-369 days) in the placebo group
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respectively. The overall safety and tolerance of the probiotic mixture and placebo was
good with no serious adverse events. The reported adverse events included flatulence,
abdominal bloating and pain, changes in fecal consistency, musculoskeletal, tiredness,
incontinence, stress, oral blisters, eye redness, headache, dizziness, influenza,
gastroenteritis, cystitis, and pneumonia. Gastrointestinal symptoms were reported
equally in both groups and a relation between probiotics and gastrointestinal side effects
could not be established.
Palaria et al. (2012) examined the effect of B. lactis BB-12®(in combination with
pre biotic oligofructose) on fecal bacterial counts of healthy adults, focusing on
bifidobacteria, clostridia, and enterobacteria. Fifty-two subjects (average age 31 years)
participated in the randomized, crossover, placebo-controlled trial which was divided into
5 periods: pre-feeding (I week), feeding (3 weeks), washout (4 weeks), second feeding (3
weeks), and final washout period (4 weeks). The pre-feeding period was a control
period, during which the subjects were not given any yogurt drink. During the second
feeding period, there was a crossover of the feeding design. Subjects were randomly
assigned to two groups, A (probiotic, n=26) and B (placebo, n=26), but only 46 subjects
completed the study (group A finished with 24 subjects and group B with 22 subjects).
Subjects consumed yogurt containing 109 - 10 10 cfu of B. lac tis BB-12® and 1 g inulin or
placebo during feeding period and fecal samples were collected at 14-time points from 46
subjects who completed the study. No significant differences in numbers of
bifidobacteria, clostridia, or enterobacteria were observed between the probiotic and
placebo groups during any of the feeding periods. Subgrouping subjects based on lower
initial bifidobacterial numbers or higher initial clostridial numbers showed corresponding
significant differences between the synbiotic yogurt and placebo groups. The authors
concluded that the synbiotic yogurt can increase bifidobacterial numbers and decrease
clostridial numbers (but not enterobacterial numbers) in some individuals. There was no
adverse events described in the study.
The ability of B. lactis BB-12® or L. casei 431 to modulate the immune system
was evaluated by Rizzardini et al. (2012) using a vaccination model in healthy subjects.
A randomized, double-blind, placebo-controlled, parallel-group study was conducted in
211 subjects (56% females, mean age 33·2 years) who consumed lx109 cfu of B. lactis
BB-12® in capsule (n=54) or L. casei 431 in dairy drink (n=59) or placebo (both capsule,
n= 52 or drink forms, n=56) for 6 weeks. A seasonal influenza vaccination was given
after 2 weeks of feeding period; plasma and saliva samples were collected at baseline and
after 6 weeks. The subjects were contacted by phone 10 weeks after the end of
supplementation for safety assessment. At the end of intervention, changes from baseline
in vaccine-specific plasma lgG, lgG 1 and lgG3, and increases for vaccine-specific
secretory IgA in saliva and total antibody concentration were significantly greater in both
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pro biotic groups vs. the placebo group. No differences were found for plasma cytokines
or innate immune parameters. In 49 subjects, 98 adverse events were assessed as related
to the study products; the pattern and incidence of adverse events were similar between
the groups. The most prevalent of adverse events were high fever (26% of events),
rhinitis (13% of events) and severe malaise (12% of events). No adverse events led to
discontinuation and no serious adverse events occurred during the study. The authors
concluded that supplementation with B. lactis BB-12® or L. casei 431 may be an effective
means to improve immune function by augmenting systemic and mucosal immune
responses to challenge.
The effect of B. lactis BB-12® in combination with Lactobacillus rhamnosus GG
on health-related quality of life in healthy adults affected by upper respiratory infections
(URI) was assessed by Smith et al. (2013). A total of 231 apparently healthy college
students (age 18-25 years) experiencing URI were randomized to receive placebo
(n= 117) or pro biotic-containing powder (daily dose of 1x109 cfu of each LGG® and B.
lac tis BB-12®, n= 114) for 12 weeks. Subjects were asked to complete a survey to assess
health related quality of life (HRQL) during URI, and self-report if they missed any
school or work as a consequence of a URI. The duration of URI was 33% longer in the
placebo group compared to the probiotics group (P=0·00l) and severity scores were 34%
(30 points) higher for the placebo group compared to the probiotics group (P=0·0003).
Significantly fewer days of illness and significantly lower severity scores indicate a
higher HRQL in the probiotics group compared to the placebo group. The number of
missed school days was significantly higher for the placebo group compared to the
probiotics group; while no difference was observed in the number of missed work days.
A total of forty-three adverse events were reported during the study period: the most
common were diarrhea or vomiting (45% in placebo and 55% in probiotic), followed by
flatulence and bloating (57% placebo and 43% probiotic). There were no significant
differences between groups for adverse events, and no serious adverse events were
reported. The authors concluded that combination of LGG® and B. lactis BB-12® may be
beneficial for mitigating decrements in HRQL during URI in college students living on
campus in residence halls.
In a randomized, placebo-controlled trial, Dickerson et al. (2014) examine
whether combination of B. lactis BB-12® and LGG® supplementation can reduce
symptom severity in patients with schizophrenia receiving antipsychotic treatment.
Sixty-five outpatients with moderately severe schizophrenia (age 18-65 years) were
randomized to pro biotic ( 1x109 cfu of each LGG® and B. lac tis BB-12® daily in tablet,
n=33) or placebo (n=32). A total of 58 participants completed the trial which lasted for
14 weeks. There were no significant differences in the syndrome scale between the
probiotic and placebo groups. Patients in probiotic group were less likely to develop
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severe bowel difficulty over the course of the trial. There were a total of 4 serious
adverse events reported: 3 psychiatric hospitalizations for an increase in psychotic
symptoms, 1 medical hospitalization for dehydration. These serious adverse events
involving 2 participants in probiotic group and 1 in placebo group. The probiotic
supplementation was well-tolerated with no difference between groups in the number of
persons with adverse events: upper respiratory illness (placebo 10, pro biotic 12),
gastrointestinal symptoms such as constipation, heartburn, nausea, stomach cramps, and/
or flatulence (12 in each groups), diarrhea (placebo 6, probiotic 9). No participant in the
probiotic group discontinued the study because of a serious or non-serious adverse event.
Measures of analysis of variance showed no significant differences in the psychiatric
symptoms between the probiotic and placebo groups, however, patients in probiotic
group were less likely to develop severe bowel difficulty over the course of the trial. The
authors concluded that probiotic supplementation may help prevent a common somatic
symptom associated with schizophrenia.
Eskesen et al. (2015) reported the effect of B. lactis BB-12® on defecation
frequency and gastrointestinal wellbeing in healthy adults. A total of 1248 subjects with
low defecation frequency and complaints of general abdominal discomfort were included
in the randomized, double-blind, placebo-controlled trial. Subjects were randomized to
lx109 cfu (n=343) or lxl0 10 cfu of B. lactis BB-12® (n=452) or a placebo capsule
(n=453) once daily for 4 weeks and completed a diary on bowel habits, relief of
abdominal discomfort and symptoms. All adverse events, defined as any medical
occurrence, were recorded. Significantly higher defecation frequency was observed in
the B. lactis BB-12 ®group compared with placebo. Effects on defecation frequency
were similar for the two doses tested, suggesting that a ceiling effect was reached with
the one billion dose. Gastrointestinal well-being, defined as relief of abdominal
discomfort, did not show significant differences. There were 337 adverse events
recorded during the study in 33 7 ( 18. 7%) of subjects. Of these, 17 events were assessed
as related to the study treatment. The majority of related events were gastrointestinal
disorders, which were expected as one important inclusion criteria in participants was
abdominal discomfort. There were no obvious differences between the treatment groups
in the number of adverse events or the number of subjects with events. Three adverse
events were defined as serious, which were not related to the study treatment. The
authors concluded that B. lactis BB-12® is considered safe and that consumption of B.
lactis BB-12® improves the gastrointestinal health of individuals whose symptoms are
not sufficiently severe to consult a doctor.
Consumption of B. lactis BB-12® in yogurt was reported to reduce expression of
TLR-2 on peripheral blood-derived monocytes and pro-inflammatory cytokines in adults
by Meng et al. (2015). The randomized, partially blinded, 4-period crossover study
59

evaluated B. lactis BB-12® at 7 doses oflog 10 ±0.5 cfu per day in 30 healthy adults aged
18-40 years for 4 weeks. The subjects received four treatments in random order: yogurt
smoothie alone, smoothie with added B. lactis BB-12® before or after fermentation, or B.
lactis BB-12® in capsule form. At baseline and after each 4-week treatment, peripheral
blood mononuclear cells were isolated. No adverse effects were reported on any of the
treatments, and compliance was 99.2 %. Participants who consumed the yogurt smoothie
with B. lactis BB-12® added post-fermentation had significantly lower expression of
TLR-2 and reduction in TNF-a secretion. The authors concluded that the study findings
not only demonstrate a potential anti-inflammatory effect of B. lactis BB-12® in healthy
adults, but also indicate that the delivery matrix influences the immunomodula-tory
properties of B. lactis BB-12®.
In a phase I, randomized, double-blinded, controlled study, Merenstein et al.
(2015) determined the safety of B. lactis BB-12® in healthy adults who were prescribed
antibiotics for respiratory infections. Forty participants (age 18-65 years, concurrently
taking penicillin-class antibiotic regimen for a respiratory infection, whom general health
was ensured by trained practitioners) were randomly assigned to consume 4 ounces of
either B. lactis BB-12® -supplemented yogurt (lxl 0 10 cfu, n=l 9) or non-supplemented
control yogurt (n=21) daily for 10 days. To assess the safety of the interventions, follow
up interviews were conducted at days 6, 11, 15, and 180, and a second physical
examination was performed on day 14. A total of 165 adverse events were reported in
this study. There were 98 adverse events reported in the control group and 67 adverse
events reported in the B. lactis BB-12® group. There were also no reported allergic
reactions or hypersensitivity to the yogurts. No serious adverse events were reported and
no participant deaths occurred. There were no participant withdrawals from the study
due to adverse events. In a small subset of patients, changes in whole blood expression
of genes associated with regulation and activation of immune cells were detected in the
B. lactis BB-12® - supplemented group. The authors concluded that B. lactis BB-12® supplemented yogurt is safe and well tolerated when consumed by healthy adults
concurrently taking antibiotics.
Toiviainen et al. (2015) evaluated the impact of orally administered lozenges with
B. lactis BB-12® and Lactobacillus rhamnosus GG on plaque accumulation, gingival
health and the oral micro biota in healthy subjects. The study was a randomized,
controlled, double-blind trial. Sixty-two healthy university students with salivary mutans
streptococci counts~ 103 CFU/ml consumed lozenges containing a combination of LGG®
and B. lactis BB-12® (test group, n= 29) or lozenges without added probiotics (control
group, n= 31) for 4 weeks. At baseline and at the end of the test period, the plaque index
and gingival index were determined. The probiotic lozenge decreased both plaque index
and gingival index while no changes were observed in the control group. No probiotic-
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induced changes were found in the microbial compositions of saliva in either group.
Gastrointestinal problems were reported by two subjects which did not appear to be
connected with the consumption of the lozenge. The authors concluded that the probiotic
lozenge improved the periodontal status without affecting the oral microbiota.
A study by Linn et al. (2018) investigated the effect of L. acidophilus LA-5 and B.
lactis BB-12® on radiation-induced diarrhea (RID), an acute side effect of radiotherapy in
the treatment of cervical cancer. In this study, 54 patients were randomized into probiotic
or placebo groups and were double-blinded. The probiotic group were instructed to take
one capsule containing 1.75 billion live bacteria three times a day, beginning from the
first day until the end of radiotherapy. The placebo group received identically appearing
capsules containing starch and the same schedule. The patients were assessed daily
during radiotherapy and follow-up weekly for three weeks after radiotherapy. The
incidence of diarrhea was reduced in the probiotic group (53.8%) compared to the
placebo group (82.1 %) and the mild-to-moderate and severe diarrhea were significantly
reduced in the probiotic group. The use of an anti-diarrhoeal medication was
significantly reduced in the probiotic group as well and the difference in grade 2
abdominal pain, episodes of abdominal pain in days were significantly reduced. The
authors concluded that supplementation of pro biotic is an easy and effective way to
reduce the incidence of severity of RID in cervical cancer patients.
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TABLE 6: Bijidobacterium animalis ssp. lactis BB-12® CLINICAL STUDIES IN ADULTS
Reference

Study Design &
Objective

Sullivan
(2003)

Randomized, doubleblind, placebo-controlled
trial to compare the
effect of clindamycin on
the intestinal flora in
subjects ingesting yogurt
with added probiotics.

24 healthy
subjects (age 2148 years).

Prospective,
randomized, controlled
trial to assess the effects
of synbotic on bacterial
translocation, gastric
colonization, systemic
inflammation, and septic
morbidity in elective
surgical patients.

137 patients
undergoing
abdominal
surgery.

Anderson
(2004)

Description of
Subjects

Probiotic group
(with 88-12~'):
12

Syn biotic
(including
88-12®): 72

Daily Dose and
Delivery of
Probiotics
Ix I 08 cfu of each
L. acidophilus
NCFB 1748, BB12ili' and L.
paracasei F 19

Duration

14 days

Randomized, controlled
trial to detennine
whether administration
of symbiotic could alter
gut barrier function in
critically ill patients and
thus reduce sepsis.

90 patients
admitted to
intensive care
units (ICU).
Syn biotic
(including BB12c•'): 45

The probiotic microorganisms evaluated in this study
prevented ecological disturbances in the numbers of
intestinal Bacteroides fragilis group species during
clindamycin administration.
No adverse events were described in the study.

4x I 09 cfu of each
BB-12lil, L.
acidophilus LA-5,
L. bulgaricus,
and S.
thermosphilus 3
times a day in
capsules.

Until patients
were
discharged
from hospital

There were no significant differences between the synbiotic
and control groups in bacterial translocation, gastric
colonization, systemic inflammation, or septic
complications. There was no difference in the incidence of
septic morbidity between the placebo and synbiotic groups.
The commonest sites of infection were the urinary tract,
respiratory tract, and surgical wound. Fourteen patients
died within 30 days of surgery ; five were in the placebo
group and nine in the synbiotic group. No difference
between syn biotic and control groups (p=0.354 ).

Until patients
were
discharged
from hospital.

Patients in the synbiotic group had a significantly lower
incidence of potentially pathogenic bacteria and multiple
organisms in their nasogastric aspirates compared to
control. There were no significant differences between the
groups in terms of intestinal penneability, septic
complications or mortality.

Prebiotic: 16 g
oligofructose,
twice daily.
Jain
(2004)

Results

4x I 09 cfu of each
BB-12<li', L.
acidophilus LA-5,
L. bulgaricus,
and S.
thermosphilus 3
times a day in
capsules.
Prebiotic : 16 g
oligofructose,
twice daily.
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TABLE 6: Bijidobacterium animalis ssp. lactis BB-12® CLINICAL STUDIES IN ADULTS
Reference

Wang
(2004)

Laake
(2005)

Larsen (2006)

Study Design &
Objective

Description of
Subjects

Human trial and in vitro
test to examine whether
yogurt supplemented
with B. lactis BB-12"
and L. acidophilus LA-5
could inhibit H. pylori
growth.

70 adults
infected with H.
pylori.

Randomized, double
blind, placebo-controlled
study to confirm the
effect of pro biotic on
symptoms and
endoscopic appearance
in ulcerative colitis (UC)
patients.

51 UC patient
(10 w/ FAP,
operated on with
!PAA); 6 UC
patients operated
on for IRA.

Randomized, placebocontrolled, doubleblinded, parallel doseresponse study to
investigate the doseresponse effects of
probiotic supplementation on blood lipids,
recovery from feces and
bowel habits.

75 healthy
young adults
(age 18-40
years).

BB-12®+LA-5:
59

Daily Dose and
Delivery of
Probiotics
lxl0 7 cfu of each
L. acidophilus LA5 and BB-12~\
twice daily in
yogurt.

Duration

Results

6 weeks

B. lac tis BB-12" exerted an in vitro inhibitory effect against
H. pylori, whereas LA-5 did not show an effect.

Administration of yogurt supplemented with probiotics
decreased the urease activity of H. pylori after 6weeks of
therapy.
No adverse events were described in the study.

lx10 8 cfu of each
BB-12~' and LA-5
daily

4 weeks

The number of lactobacilli and bifidobacteria increased
significantly during intervention; involuntary defecation
abdominal cramps were significantly decreased in the
UC/IPAA group. Blood test, fecal fungi, and fecal pH did
not change significantly during intervention.
No adverse events were reported in the study.

88-12"' + L.
paracasei CRL431: 15 per
dosing group

10 8,10 9 ,10 10 or 10 11
cfu of each BB12® and CRL431/day in
capsules.

3 weeks

The fecal recovery of B. lactis 88-12" increased
significantly with increasing dose. CRL-431 was not
recovered in any of the fecal samples. Supplementation
with probiotics did not change the fecal bacterial
composition. A significant linear increase in fecal
consistency (looser stool) with increasing probiotic dose
was observed. No overall dose-response effect was found
on the blood lipids. High doses ofprobiotics were well
tolerated.

63

TABLE 6: Bijidobacterium animalis ssp. /actis BB-12® CLINICAL STUDIES IN ADULTS
Reference

Sheu
(2006)

Wildt
(2006)

Reddy
(2007)

Study Design &
Objective
Randomized, placebocontrolled trial to test
whether prior treatment
with yogurt
supplemented with
probiotics improved the
efficacy of quadruple
therapy in eradicating
residual H. pylori after
failed triple therapy.
Randomized, doubleblind, placebo-controlled
trial on the effects of L.
acidophilus LA-5 and B.
lactis 88-12® on
collagenous colitis

Randomized clinical
trial to investigate the
combined effect of
synbiotic, neomycin, and
mechanical bowel
preparation (M8P) on
intestinal barrier
function in patients
undergoing colectomy.

Description of
Subjects
13 8 H. pylori
infected patients.
Probiotic group
(with 88-12®):
69

Daily Dose and
Delivery of
Probiotics
lxl0 9 cfu of each
88-12®, L.
acidophilus LA-5,
L. bulgaricus, and
S. thermophilus/
day in yogurt

29 patients with

Duration

4 weeks

The yogurt-plus-quadruple therapy group had a higher H.
pylori eradication rate than did the quadruple therapy-only
group. Probiotics decreases H. pylori loads despite
antimicrobial resistance, thus improving the efficacy of
quadruple therapy in eradicating residual H. pylori. The
adverse effects of quadruple therapy were lower in the
yogurt-plus-quadruple therapy group than in the quadruple
therapy-only group.

12 weeks

The study showed a reduction in bowel frequency per week,
but no differences were seen between the two groups for the
secondary end points. Post hoc analysis did show a median
reduction in bowel frequency per week, a reduction in
number of days with liquid stools per week, and an increase
in the number of days with solid stools per week in the
probiotic group.

Not stated

The combination of M8P, neomycin and synbiotics reduces
the prevalence of faecal Enterobacteriaceae and bacterial
translocation; however, this was not associated with a
reduction in inflammatory response or septic morbidity in
this study. Fifteen postoperative septic morbidity, 11
wound infections, 3 intra-abdominal collection were noted;
all events were not different in all groups. There were no
in-hospital deaths.

cc.
Probiotic group
(with 88-12®):
21

88 patients
undergoing
colectomy.
Syn biotic
(including
88-12'"'): 20 +
22

4xl0 9 cfu of
L.acidophilus LA5, L. bulgaricus, B.
lac tis 88-12 ", S.
thermophilus 3 x
daily in capsules.
Prebiotic: 15 g
oligofructose twice
daily in capsules.

Results
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TABLE 6: Bijidobacterium anima/is ssp. /actis 88-12®CLINICAL STUDIES IN ADULTS
Reference

Saarela
(2007)

<;:aglar
(2008)

Kajander
(2008)

Study Design &
Objective

Description of
Subjects

Human trial to
investigate the effects of
tetracycline group
antibiotic on GI survival
and tetracycline
susceptibility of B. Iact is
BB-12'" and L.
acidophilus LA-5 .

20 healthy adults
(mean age 41.5
years) suffering
from respiratory
tract infections.

Daily Dose and
Delivery of
Probiotics
109 - 10 10 cfu of
BB- I 2'i' and L.
acidophilus
LA-5, 3 times
daily in capsules

Duration

Results

2 weeks

Concomitant ingestion of pro biotic bacteria L. acidophilus
LA-5 and B. lactis BB-12" with tetracycline antibiotic did
not generate a safety risk regarding the possible transfer of
tetracycline resistance genes to the ingested strains over the
time period of this study.

BB-12®+ L.
acidophilus
LA-5: 10

Randomized, doubleblind, crossover study to
examine whether shortterm consump-tion of
ice-cream containing
bifido-bacteria can affect
the salivary levels of
mutans streptococci and
lactobacilli in young
adults.

24 healthy adults
(mean age 20
years).

Randomized, placebocontrolled study to
investigate multi species
probiotics effect on
irritable bowel syndrome
([BS).

86 JBS patients.

No adverse events were described in the study.

lx10 7cfu of
BB-12®/day ice
cream.

0 days

A statistically significant reduction of salivary mutans
streptococci was recorded after consumption of the probiotic
ice-cream. A decline of high mutans streptococci counts
was also seen after intake of the control ice-cream, but the
difference compared to baseline was not statistically
significant. The salivary lactobacilli levels were unaltered
after both regimes. No side or adverse effects were reported
during the course of the study.

5 months

The composite IBS score decreased 14 points from baseline
with the probiotic group vs. 3 points with placebo
(p=0.0083). The microbiota similarity index increased with
the probiotic supplementation, while it decreased with
placebo. No differences were seen in C-reactive protein.
No significant adverse events were recorded .

BB-12oc : 23

BB- l 2'"+other
strains: 43

Ix I 0 7 cfu of each
BB-12®, LGG®, L.
rhamno-sus
Lc705 , P.
freudenreichii ssp.
shermanii JS daily
in milk-based
drink.
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TABLE 6: Bijidobacterium anima/is ssp. /actis 88-12® CLINICAL STUDIES IN ADULTS
Reference

Ouwehand
(2008)

De Vrese
(2011)

Study Design &
Objective

Description of
Subjects

Randomized, doubleblind placebo- controlled
study to characterize the
influence of B. lactis
88-12 • on endogenous
Bifidobacterium and
their association with
parameters of immune
function in elderly
subjects.

55 elderly adults
in nursing
homes (average
age: 84.3±0.98
years).

Randomized, doubleblind, controlled trial to
investigate probiotic
effects and reduction of
the antibiotic-associated
diarrhea in H. pylori
infected but otherwise
healthy subjects.

88 Helicobacter
pylori-infected
but otherwise
healthy adults
(age 18-65
years).

Daily Dose and
Delivery of
Probiotics
lxl0 9 cfu of
88-12'''/day in oatbased drink.

Duration

Results

6 months

Negative correlations were observed between the levels of
Bifidobacterium species and the pro-inflammatory cytokine
TNF-a and the regulatory cytokine IL-I 0. The antiinflammatory TGF-b I levels were increased over time in all
three groups, and the presence of B. breve correlated with
higher serum TGF-bl levels. Modulation of the faecal
Bifidobacterium may provide a means of influencing
inflammatory responses.

88-12'"': 18

No adverse events were described in the study.
Ix I 06 cfu of each
88-12®, L.
acidophilus LA-5,
and S.
thermophileslg of
yoghurt-like low
fat milk.

5 weeks

88-12'"': 30
Consumption:
2xl25 g/ day

Savard
(2011)

Randomized, placebocontrolled, double blind,
parallel dose-response
study to investigate the
impact of B. lactis BB12" and L. acidophilus
LA-5 consumption on
fecal bacterial counts in
healthy adults.

58 healthy adults
(age 18-55
years).
88-12® +LA-5:
38

10 9 or I0 10 cfu of
BB-J21i<' and LA-5
and 40 mg of
green tea extract/
day in yogurt
(Yoptimal)

All milk products decreased Helicobacter activity by 18 to
45% without significant differences between groups. The
observed decrease in H. pylori activity seems to be not or
not only due to probiotic bacteria but (rather) to components
of acidified milk (most probably lactic acid). Fruit-yogurtlike fermented milk products with living probiotic bacteria
significantly shorten the duration of antibiotics-associated
diarrhea and improve gastrointestinal complaints.
No adverse events were reported in the study.

4 weeks

There were significant increases in bifidobacteria counts
with the optimal treatment as compared to baseline. A
significant increase in plasma cholesterol levels was
observed in the placebo group but the levels remained stable
in the two probiotic yoghurt groups. The frequency of all
adverse events was the same between treatments.
Flatulence at week 4 was reported to occur more frequently
than at baseline for all treatments.
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TABLE 6: Bifidobacterium animalis ssp. /actis BB-12® CLINICAL STUDIES IN ADULTS
Reference

Wildt
(2011)

Palaria
(2012)

Rizzardini
(2012)

Study Design &
Objective

Description of
Subjects

Randomized doubleblind placebo-controlled
trial to investigate the
clinical effect of
treatment with L.
acidophilus LA-5 and B.
lactis 88-12' to
maintain remission in
patients with ulcerative
colitis.

32 patients with
ulcerative
colitis.

Randomized, doubleblind, crossover,
placebo- controlled
study to investigate the
effect of symbiotic
yogurt (B. lactis BB- I 2'"'
+ inulin) on levels of
fecal Bifidobacteria,
Clostridia, and
Entero bacteria.

46 healthy adults
(average age 31
years).

Randomized, doubleblind placebo- controlled
study to investigate the
ability of B. lactis BB12' and L. casei 431 to
modulate the immune
system using a
vaccination model in
healthy subjects.

211 healthy
subjects (mean
age 32.2 years).

Daily Dose and
Delivery of
Probiotics
1.5xl0 11 cfuof
88-12® and L.
acidophilus, LA-5/
day in capsules

Duration

Results

52 weeks

Five patients (25%) in the probiotic group and one patient
(8%) in the placebo group maintained remission after I year
of treatment. The median time to relapse was 125.5 days
(range 11-391 days) in the probiotic group and 104 days
(range 28-369 days) in the placebo group respectively. The
probiotic combination was overall well tolerated.

2 times 3
weeks of
feeding period.

Synbiotic yogurt can increase bifidobacterial numbers and
decrease clostridial numbers (but not enterobacterial
numbers) in some individuals, but it cannot modulate these
microbial groups in the majority of individuals in the study.

Probiotic (with
88-12®)): 20

109 - I0 10 cfu of
88-12'&' and I g
inulin/day in
yogurt

88-12®: 22
No adverse events were described in the study.

88-12'"': 35

lxl0 9 cfuof
88-12® in capsule
or L. casei 431 in
drink/day

6 weeks

Changes from baseline in vaccine-specific plasma lgG,
lgG I and lgG3, and increases for vaccine-specific secretory
lgA in saliva and total antibody concentration were
significantly greater in both probiotic groups vs. the placebo
group. In 49 subjects, 98 adverse events (AE) were
assessed as related to the study products; the pattern and
incidence of AE were similar between the groups. The most
prevalent of AE were high fever (26% of events), rhinitis
(13% of events) and severe malaise (12% of events). No
AE led to discontinuation and no serious AE occurred
during the study.
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TABLE 6: Bijidobacterium animalis ssp. lactis BB-12® CLINICAL STUDIES IN ADULTS
Reference

Smith
(2013)

Dickerson
(2014)

Eskesen
(2015)

Study Design &
Objective

Description of
Subjects

Prospective,
randomized, doubleblind, placebo-controlled
trial to assess the effect
of LGG® and B. !act is
88-12' on healthrelated quality of life
(HRQL) in college
students affected by
upper respiratory
infections (URI).
Randomized, placebocontrolled trial to
examine whether
probiotic
supplementation can
reduce symptom severity
in patients with
schizophrenia receiving
anti psychotic treatment.

231 apparently
healthy students
(age 18-25)

Randomized, doubleblind, placebo-controlled
trial to evaluate the
effect of B. lactis BB12®, on defecation
frequency and
gastrointestinal wellbeing in healthy adults.

Daily Dose and
Delivery of
Probiotics
Ix! 09 cfu of each
LGGJ<) and 88-12"
per day in a small
foil stick.

Duration

Results

12 weeks

Probiotic group showed significantly shorter duration of
URI indicating higher HRQL during infection and missed
significantly fewer school days compared to placebo group.
Number of missed work days was not different between
groups. There were no significant differences between
groups for adverse events, and no serious adverse events
were reported.

Ix I 09 cfu of each
LGG"" and BB12®/ day in tablet.

14 weeks

No significant differences in the syndrome scale between
the probiotic and placebo groups. Patients in probiotic
group were less likely to develop severe bowel difficulty
over the course of the trial. There was a total of 4 serious
events; the probiotic was well tolerated with no difference
between groups in the number of persons with adverse
event. No participant in the probiotic group discontinued
the study because of a serious or non-serious adverse event.

lxl0 9 or lxl0 10
cfu ofBB-12"'
capsule daily with
breakfast

4 weeks

Significantly higher defecation frequency was observed in
the B. lactis 88-12"" group compared with placebo. Effects
on defecation frequency were similar for the two doses
tested, suggesting that a ceiling effect was reached with the
one billion dosage.

88-12''' +LGG"":
101

65 outpatients
with moderately
severe
schizophrenia
(age 18-65
years).
88-12'' +LGG"":
33
1248 healthy
adults ( 18-70
years) with a
low defecation
frequency and
complaints of
general
abdominal
discomfort.
88-12®: 795

In total, 18 · 7% subjects experienced non-serious adverse
events (AE) during the study. The majority of the related
events were GI disorders. There were no differences
between the treatment groups in the number of AE or the
number of subjects with events. Based on these data, the B.
lactis 88-12 00 probiotic strain is considered safe.
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Reference

Meng
(2015)

Merenstein
(2015)

Study Design &
Objective

Description of
Subjects

Randomized, partially
blinded, crossover study
to evaluate the effects of
B. lactis 88-12® on
immune responses
delivered via different
matrices (yogurt vs.
capsule from).

30 healthy adults
(age 18-40
years).

Phase I, randomized,
double-blinded,
controlled study to
determine the safety of
B. lactis 88-121<' in
healthy adults who were
prescribed antibiotics for
respiratory infections.

40 generally
healthy adults
(age 18 - 65
years)
concurrently
taking
antibiotics.

Daily Dose and
Delivery of
Probiotics
Log IO ±0.5 cfu of
BB-12'ID/day in
yogurt smoothies
or capsule.

Duration

Results

4 weeks

B. lactis 88-12 • interacted with peripheral myeloid cells via
Toll-like receptor 2 (TLR-2). Delivery matrix influences
the immunomodulatory properties of B. lactis 88-12®. No
adverse effects were reported on any of the treatments, and
compliance was 99.2 %.

0 days

A total of 165 non-serious adverse events were reported,
with no differences between the control and B. lactis BB12 • groups. In a small subset of patients, changes in whole
blood expression of genes associated with regulation and
activation of immune cells were detected in the B. lactis
88-12" - supplemented group. B. lactis 88-12 • supplemented yogurt is safe and well tolerated when
consumed by healthy adults concurrently taking antibiotics.

4 weeks

The probiotic lozenge decreased both plaque index and
gingival index while no changes were observed in the
control group. No probiotic-induced changes were found in
the microbial compositions of saliva in either group.
Gastrointestinal problems were reported by two subjects
which did not appear to be connected with the consumption
of the lozenge.

88-12': 30

I xi 0 10 cfu of
88-12~'/ day in
yogurt drink

88-12®: 19

Toiviainen
(2015)

Randomized, doubleblind, controlled trial to
evaluate the effects of
orally administered
LGG® and B. lactis BB12® on plaque
accumulation, gingival
health and the oral
microbiota in healthy
subjects.

62 healthy
university
students with
salivary mutans
streptococci
counts 2'. 10 3
CFU/ml.

2x 109 cfu of each
LGGR' and 88-12("'

LGG®+ BB12®: 29
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Linn
(2018)

Study Design &
Objective

Description of
Subjects

Randomized, doubleblind, placebo-controlled
study on the effects of
probiotics for the
prevention of acute
radiation-induced
diarrhea among cervical
patients.

54 patients
undergoing
radiotherapy for
cervical cancer.
BB-12~: 27

Daily Dose and
Delivery of
Probiotics
1.75 billion
bacteria three
times daily in
capsule form

Duration

Results

Duration of
radiotherapy
treatment plus
three weeks
follow up.

The incidence of diarrhea, mild-to-moderate and
severediarrhea was reduced in the probiotic group. The use
of an anti-diarrhoeal medication was significantly reduced
in the probiotic group as well and the difference in grade 2
abdominal pain, episodes of abdominal pain in days were
significantly reduced. The authors concluded that
supplementation of probiotic is an easy and effective way to
reduce the incidence of severity of RID in cervical cancer
patients.
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6.3.4

Review Articles Regarding the Safety of B. animalis ssp. /actis BB-12®

A systematic review ofrandomized controlled trials by Szajewska et al. (2013)
aimed to determine the effects infant formula supplemented with B. lactis BB-12® and
Lactobacillus rhamnosus GG compared with non-supplemented formula administered in
early infancy (<4 months of age) on the growth of healthy infants. Seven out of nine
studies that met the inclusion criteria assessed the effects on growth of infant formula
supplemented with B. lactis BB-12®. Compared with non-supplemented controls,
supplementation of infant formula with B. lactis BB-12® had no effect on weight gain,
length gain, or head circumference gain. The authors concluded that, "The effect on
growth is an important part of the safety evaluation of any product used in infants.
Supplementation of infant formulae with B. lactis results in growth similar to what is
found in infants fed non-supplemented formulae."
Van den Nieuwboer et al. (2014) systematically evaluated safety aspects of
probiotic and synbiotic administration in young infants (0-24 months of age). Of 139
studies identified, only 65 (57 original studies, 8 follow-up studies) of them met the
inclusion criteria and thus were included in the safety analysis. Most studies were
published between 2008 and 2012. The safety profile of the administered probiotics and
synbiotics were assessed by means of the reported adverse events and analyzed according
to their nature and quantity. Adverse events are defined as the occurrence of
complications or illnesses or worsening of the condition throughout the study. Adverse
Events were categorized according to the Common Terminology Criteria for Adverse
Events (CTCAE version 4.0, NIH, 2009) classification system. A total of 10,056 infants,
between 0 and 24 months of age, were enrolled in the 57 eligible clinical intervention
studies. As many as 5,643 infants were assigned to the treatment arm and 4,413 infants
to the placebo arm, with a drop-out rate of 10.3 and 10.6% respectively. The strain B.
lactis BB-12® was administered to 309 participants. On average, the infants received a
total of 2.79x 10 10 cfu of probiotic(s)/day ranging from a maximal dosage of 2x 10 12 cfu
with L. rhamnosus GG to the lowest dosage of 7 x 106 cfu with S. thermophilus
(unspecified). All formula-fed infants received a total of 1x10 10 cfu per day.
The most common reported adverse events were 'diarrhoea', 'respiratory
infections', 'gastrointestinal infections', 'sepsis' and 'fever', which were also the main
clinical outcomes to be influenced by probiotics. No study reported a bacteremia or
fungemia associated with the ingested probiotics. The authors concluded that,
" ... probiotic administration to infants between O and 24 months is safe with regard to the
evaluated strains in infants with a particular health status or susceptibility. Most adverse
events and serious adverse events were considered unrelated to the study product, and
there were no major safety concerns. Almost all studies concluded that none of the
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adverse effects were related to the study product; the study products are generally well
tolerated."
Bifidobacteria colonize the orogastrointestinal tract and rarely cause invasive
human infections. However, an increasing number of bifidobacterial blood culture
isolates has lately been observed in Norway. To investigate the pathogenicity of the
Bifidobacterium species responsible for bacteremia, a study (Esaiassen et al. 2017) was
done on Bifidobacterium isolates from 15 patients for whom cultures of blood obtained
from 2013 to 2015 were positive. Clinical data was collected and analyzed for phenotypic
and genotypic antibiotic susceptibility. All isolates were subjected to whole-genome
sequencing. The patients were predominantly in the extreme lower of upper age spectrum
and many were severely immunocompromised and a majority of them had
gastrointestinal tract-related conditions. This is most likely the largest case series of
patients with Bifidobacterium bacteremia for which clinical, microbiological, and
genome sequencing data have been described. There were three main clinical
characteristics among patients with bacteremia. First, patients were predominantly in the
extreme lower or upper age spectrum. Second, the majority of patients had some degree
of immune impairment. Third, most (11/15) patients had gastrointestinal tract-related
conditions or symptoms. The clinical findings are in line with previous reports on patients
with invasive Bifidobacterium infections indicating that they seem to be opportunistic
infections in immunocompromised patients, probably secondary to bacterial translocation
from the gut.
And from 2002 to 2011, Cohen et al. 2016, evaluated bloodstream infections
caused by common probiotic organisms in hematopoietic cell transplant recipients at the
Fred Hutchinson Cancer Research Center in Seattle, Washington. Patients with at least
one positive blood culture for common probiotic organisms (Lactobacillus species,
Bifidobacterium species, Streptococcus thermophilus, and Saccharomyces species) within
one year post hematopoietic cell transplantation were considered cases. A total of 0.5%
of patients developed a blood stream infection from one of these organisms within a year
post-hematopoietic cell transplant. However, no Bifidobacterium species or S.
thermophilus were identified and the authors concluded that organisms that are frequently
incorporated into over-the-counter probiotics are infrequent causes of bacteremia after
HTC.

6.4 Specific Safety Considerations
We are not aware of any safety concern related to Bifidobacterium animalis
subsp. lactis. Moreover, many species in the genus Bifidobacterium including
Bifidobacterium animalis are on EFSAs list of species with a general presumption of
safety (last update June 2018). The following Bifidobacterium species: B. adolescentis,
B. animalis; B. longum, B. breve and B. bifidum have, due to the long history of safe use
been on the EFSA QPS list since 2007 (EFSA journal, 2018).

72

6.5 Inconsistent Information
Chr. Hansen Panel have reviewed the available data and information and are not
aware of any data and information that are, or may appear to be, inconsistent with our
conclusion of GRAS status.

6.6 Recognition of Safety by an Authoritative Group of Qualified Experts
The intended use of B. lactis BB-12® has been determined to be safe through
scientific procedures set forth under 21 CFR § l 70.30(b). This safety was shown by
establishing the identity and pro biotic characteristics of the strain, demonstrating its
freedom from pathogenic or other risk factors, and concluding that the expected exposure
to B. lactis BB-12® is without significant risk of harm. Finally, because this safety
assessment satisfies the common knowledge requirement of a GRAS determination, this
intended use can be considered GRAS.

6.7 Common Knowledge Elements of GRAS Conclusion
All studies used to establish this GRAS status conclusion have been published in
the scientific literature, thus generally available.

6.8 Conclusion
The history of safe use of B. lactis BB-12® is strongly supported by a large body
of published research. This pro biotic strain has been incorporated in a variety of
conventional food products and has been consumed as a dietary supplement in the United
States and internationally by general population. All the available evidence
demonstrates that there is no reason to suspect harm to healthy individuals consuming
conventional foods containing B. lactis BB-12®. We concluded that the intended use of
B. lactis BB-12® to be added as an ingredient to a variety of conventional foods
consistent with current good manufacturing practice, can be considered GRAS. The basis
of this conclusion are scientific procedures set forth under the U.S. Food & Drug
Administration Final Rule, 81 FR 54959 and the data and information presented in this
notice.
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All data and information used in this GRAS notification to establish safety are
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Appendix 1

CHR_..HANSEN

Probio-Tec® BB-12® Blend-100 V2
Product Information
Version: 1 Pl EU EN 05-12-2015

Material no.

713484

Description

Probio-Tec® BB-12® Blend-100 V2 is a standardized white to light beige fine
powder consisting of a freeze-dried culture.

Taxonomy

Bifidobacterium BB-12®

Ingredients

Culture and maltodextrin.

Technical Data

Cell Count
This product has a minimum potency of 100 billion (1.0E+11) CFU (Colony
Forming Units) per gram of powder by end of bulk shelf life, provided the
product is stored according to "Storage and handling".

Application

This is a semi-finished product for production of dietary supplements or
pharma products. A food safety risk assessment has been carried out based on
consumption by healthy consumers above 1 year of age. However, the risk
assessment of the final product remains the marketer's responsibility. Please
observe that the final product might be regulated by food or medicinal
product legislation, nationally. If you wish to discuss the legality of use,
please contact your Chr. Hansen representative for assistance.

Packaging

Primary packaging:
Secondary packaging:

Storage and handling

Temperature:

5 kg per alu pouch
alu pouch per box

2 - 8 ° C I 36 - 46 ° F

Handling
Store bulk probiotics in the original or tightly closed foil pouch under
refrigerated conditions. Allow the product to come to room temperature prior
to use. To ensure optimum product quality and enhanced stability of the final
product, follow Chr. Hansen's handling and packaging procedure for
standardized bulk blends.

Shelf life

In the original sealed packaging, the product has a minimum shelf life of 24
months from date of manufacture when stored according to "Storage and
handling".
The shelf life of any finished product manufactured from this material will
depend on its formulation, packaging and storage conditions and should be
established separately.
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The information contained herein is to the best of our knowledge ond belief, true and accurate and the product/s) mentioned herein do/es) not infringe the
intellectual property rights of any third party. The product/s) may be covered by pending or issued patents, registered or unregistered trademarks, or similar
intellectual property rights. Copyright© Chr. Hansen AIS. All rights reserved.
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Imp,-oVUtj food & fuaLtl-t,
nu-trish® BB-12®
Certificate of Analysis

Form:

Freeze-dried DVS

Material No:
Batch no:
Date of Manufacture:
Best Before Date:

706146
04.2018
04.2020

Performance

Result

Specification

Total cell count cfu/g

4.4E +11

>=1E+11

Contaminants are tested and controlled in a relevant combination of samples from the
environment, process or products. The set-up is based on HACCP principles as stated in the
ISO 27205 I IDF 149:2010 to guarantee that the product fulfills the following specifications

Purity

Specification

Coagutase-positive staphylococci cfu/g

<10

Non tactic acid bacteria cfu/g

<500

Enterobacteriaceae cfu/ g

<10

Yeasts and moulds cfu/g

<10

Listeria monocytogenes

Absent in 25 g

Salmonella spp.

Absent in 25 g
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Certificate of Analysis
Form:
Material No:
Batch no:
Date of Manufacture:
Best Before Date:

Freeze -dried DVS
706146
08.2018
08.2020

Performance

Result

Specification

Total cell count cfu/g

>3.0E+11

>=1E+11

Contaminants are tested and controlled in a relevant combination of samples from the
environment, process or products. The set-up is based on HACCP principles as stated in the
ISO 27205 I IDF 149:2010 to guarantee that the product fulfills the following specifications

Purity

Specification

Coagulase-positive staphylococci cfu/g

<10

Non lactic acid bacteria cfu/g

<500

Enterobacteriaceae cfu/g

<10

Yeasts and moulds cfu/g

<10

Listeria monocytogenes

Absent in 25 g

Salmonella spp.

Absent in 25 g
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Certificate of Analysis
Form:
Material No:
Batch no:
Date of Manufacture:
Best Before Date:

Freeze-dried DVS
706146
09.2018
09.2020

Performance

Result

Specification

Total cell count cfu/g

8.8E+11

>=1E+11

Contaminants are tested and controlled in a relevant combination of samples from the
environment, process or products. The set-up is based on HACCP principles as stated in the
ISO 27205 I IDF 149:2010 to guarantee that the product fulfills the following specifications

Purity

Specification

Coagulase-positive staphylococci cfu/g

<10

Non lactic acid bacteria cfu/g

<500

Enterobacteriaceae cfu / g

<10

Yeasts and moulds cfu/g

<10

Listeria monocytogenes

Absent in 25 g

Salmonella spp.

Absent in 25 g
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Appendix 3

Appendix 1: Pariza et. al. Decision Tree Analysis for Determining the Safety of Microbial
Culture for Human Consumption Bifidobacterium animalis ssp lactis BB-12®

I. Has the strain; been characterized for the purpose of assigning an unambiguous genus and
species name using currently accepted methodology?;; (If YES, go to 2. if NO, the strain
must be characterized and unambiguously identified before proceeding).

Yes

2. Has the strain genome been sequenced? (If YES, go to 3., If No, the genome must be

Yes

sequenced before proceeding to 3 ). iii
3. Is the strain genome free of genetic elements;' encoding virulence factors' and/or toxins'
associated with pathogenicity?'i (If YES, go to 4. If NO, go to 15 ).

Yes

4. ls the strain genome free of functional and transferable antibiotic resistance gene DNA?';;
(If Yes, go to 5. In NO, go to 15).

Yes

5. Does the strain produce antimicrobial substances?';;; (If NO, go to 6. If YES, go to 15).

No

6. Has the strain been genetically modified using rDNA techniques? (If YES, go to 7. lfNO,
go to 8).

No

7. Do the expressed product(s) that are encoded by the introduced DNA have a history of
safe use in food?;' (If YES, go 10 8. If No, the expressed product(s) must be shown to be
safe before proceeding to 8).'

Yes

8. Was the strain isolated from a food that has a history of safe consumption for which the
species, to which the strain belongs, is a substantial'i and characterizing'ii component (not
simple and 'incidental isolate')? (If Yes, go to 9. If No, go to 13 ). ,iii

No

9. Has the species, to which the strain belongs, undergone a comprehensive peer-reviewed
safety evaluation and been affirmed to be safe for food use by an authorized group of
qualified scientific experts?';' (If YES, go to 10. If No, go to 13).
I 0. Do scientific findings published since completion of the comprehensive peer-reviewed
safety evaluation cited in question 9 continue to support the conclusion that the species, to
which the strain belongs, is safe for use in food? (If YES , go to 11. If No, go to 13).
11. Will the intended use of the strain expand exposure to the species beyond the group(s)
that typically consume the species in "traditional" food(s) in which it is typically found (for
example, will a strain that was isolated from a fermented food typically consumed by healthy
adults be used in food intended for an 'at risk' group)? (If NO, go to 12. If YES, go to 13).
I 2. Will the intended use of the strain expand intake of the species ( for example, increasing
the number of foods beyond the traditional foods in which the species is typically found, or
using the strain as a probiotic rather than as a fermented food starter culture, which mya
significantly increase the single dose and/or chronic exposure)? (If NO, go to 14, if YES, go
to 13).
13. Does the strain induce undesirable physiological effects in appropriately designed safety
evaluation studies?" (If YES, go to 15. lfNO, go to 14).

No

14. The strain is deemed to be safe for use in the manufacture of food probiotics, and dairy
supplements for human consumption.

Yes

15. The strain is NOT APPROPRIATE for human or animal consumption.

1

A strain is a "population of organisms that descends from a single organism or pure culture isolate." P.
392 Prescott, Harley and Klein, 1996, Microbiology, Wiley. We recognize that the genotype and /or
phenotype of a strain may change slightly when carried in culture, but such changes are irrelevant to the
safety considerations because there is no mechanism or precedent for isolated strains in culture to begin
spontaneously expressing pathogenic traits, unless that potential was already present in the genome at the
time of isolation.
Whole Genome Sequencing provides distinct advantages for identification and characterization of
microorganisms. In-depth analysis, including functional and comparative genomic studies, is afforded by
sequencing the whole genome. This technology can provide a wealth of information that can be used for
identification and characterization, including evidence of genetic evolution for adaption of a species to a
nutrient-rich environment, such as dairy products or the gastrointestinal tract (Pfeiler, EA, Klaenhammer,
TR. 2007. The genomics oflactic acid bacteria. TRENDS in Mibiol, 14(12): 546-553). Less
comprehensive molecular analysis, such as RAPD, FISH, and MLST, may also provide adequate
information for identification, but the characterization ability is often times limited within a bacterial
species (Gosiewski, T, Chnielarczk, A, Strusm M, Brzychczy-Wlock, M, Heczko, PB. 2012. The
application of genetics methods to differentiation of three Lactobacillus species of human origin. Ann
Microbiol62: 1437-1445)
ii

The genomic sequence provides the tools to mine the genome for a number of functions, uncovering
information spanning from safety to host-cell interactions (Callanan, M. 2005. Mining the Probiotic
Genome: Advanced Strategies, Enhanced Benefits, Perceived Obstacles. Current Pharmaceutical Design,
11: 25-36). From a regulatory perspective, the ability to show percentage/regions of similarity and
differentiation between a new strain of interest in comparison with a type strain, or an accepted strain
with history of safe use, is beneficial (U.S. FDA; July 2011. Draft Guidance for Industry: Dietary
Supplements: New Dietary Ingredient Notifications and Related Issues). The genome sequence is
analogous to a chemical specification for a food ingredient, that is, it defines precisely what is being
evaluated and permits a genetic assessment of pathogenic and toxigenic potential. Isolates from a type
strain culture collection, or a strain collection held by a commercial culture manufacturer, may be
considered to have the same safety characteristics as, and to be substantially equivalent to, the original
source pure culture, so in these cases the requirements for genome sequencing may be satisfied by
sequencing the genome of the original source pure culture.
iii

The term "genetic elements" refers to gene sequences encoded in the chromosome of extra
chromosomal DNA.
iv

v Known genetic element sequences for virulence factors and protein toxins are searchable, e.g. the
MvirDb database of microbial virulence factors (http:/im,irdb.llnl.go,) [refNucl. Acids Res. (2007) 35
(suppl 1): D391-D394.doi: 10.1093/nar/gkl791].

In considering the issue of "pathogenicity" and the potential to produce and infection, it is important to
distinguish between true pathogens (i.e., microbes that possess virulence factors and are therefore capable
of crossing or evading non-compromised host barriers) versus opportunistic pathogens (i.e., microbes that
do not possess the required virulence factors to produce and infection in a non-compromised host).
Typically, this can be accomplished via genome analysis for known virulence factors coupled with a
comprehensive search of the per-reviewed scientific literature for infectious potential.
vi

vii

A functional antibiotic resistance gene results in an antibiotic resistance phenotype.

viii in this context the tern 'antimicrobial substances' refers to antibiotics that are used in medical or
veterinary applications, for example substances that are positive in the JECFA test (FAO. 1981. FAO
Food and Nutrition Paper: 25 th Session of the Joint FAO/WHO Expert Committee on Food Additives,
Appendix A, pp. 317-318, FAO/WHO, Geneva, Switzerland).

The use of the terms "food" and "feed" includes supplements, which are in most jurisdictions
considered to be a subset of the general categories.

xi

Demonstration of the safety of the expressed product may be accomplished by testing, e.g. toxicological
testing as required by various regulatory bodies such as the US FDA Redhook 2000
(http:/\nn\'. fda.gov/F ood 1Gu idance Regula ti on/Guidance Documents Regula ton Information/] ngredientsA
dditivesGRASPackaging.\1cm2006826.htm) or by establishing a substantial equivalence of the test article
to a substance with a safe history of use in food, or, in the case of animal feed additives, establishing a
substantial equivalence of the test article to a substance with a history of safe use in target animal feeds.
x

Food fermentations, e.g. Cheddar cheese or yogurt, commonly result in "substantial" microbial food
culture populations of 106 - 10 8 colony forming units per gram of the food. Significance should be
judged relative to the fermented food, i.e., numbers of different organisms in a microbial population may
change during the course of the life of the fermented food, e.g., Lactobacilli counts in Cheddar cheese are
routinely low in the initial stages of cheese maturation, but begin to increase in numbers while the
Lactococci, responsible for initial acid production, count decreases as the cheese ripens and pH decreases.
[Spatial and temporal distribution of non-starter lactic acid bacteria in Cheddar cheese. N.S. Fitzsimons,
T.M. Cogan, S. Condon, T. Beresford. Journal of Applied Microbiology 90(4): 600-608, 2001;
Kosikowski, F. V., and V.V. Mistry. Chees and Fermented Milk Foods. 1997. 3rd Ed. F. V. Kosikoski,
L.L.D. Westport, CT.].
xi

A species is a "characterizing" component of a food if it has a measurable impact on flavor, texture,
stability or preservation properties that are characteristic of the food, e.g. typical color and flavor of
"blue" cheeses derived from Penicillium roqueforti; or surface texture, flavor and odor of Limburger
cheese resulting from Brevibacterium linens growth on the surface. The color and flavor of"blue" cheese
and the aroma, flavor and texture of Limburger cheese are characteristic of the food and the microbial
cultures that are responsible for these traits are characterizing components.
xii

A strain that was isolated from a type-strain or a commercial culture, with a history of safe use in food
fermentations, is deemed to have satisfied this requirement and may proceed to 9.

xiii

xiv For example, the Qualified Presumption of Safety list
(http:; \\\\w.efsa.europa.eu. en;topics.'topic/gps.htm) prepared and periodically updated by the European
Food Safety Authority is the output from a systematic safety review of the included microorganisms by
qualified experts.

Experimental evidence of safety is required. Such evidence may include, but is not necessarily limited
to, studies in appropriate animal models, and clinical trials in humans.

xv

xvi In some cases, the strain may be shown to be appropriate by test and re-application of the decision tree,
e.g., where an undesirable genetic element has been removed from a strain's genome.

Stice, Szabina
From:

Sent:
To:

Cc:
Subject:

Highbarger, Lane A
Wednesday, May 8, 2019 10:50 AM
Emily Gregoire
Stice, Szabina
RE : Filing notice L. rhamnosus LGG - GRN 845

Dear Ms. Gregoire,
Thank you for the updated contact information.
I have cc:'ed our office contact who deals with incoming notices and hopefully she can answer your question about the
status of your GRAS notice for Bifidobacteria animalis subs. lactis BB-12.
Lane A. Highbarger, Ph.D .
Microbiology and Regulatory Review
U.S. Food and Drug Administration
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
Division of Biotechnology and GRAS Notice Review
(w) - 240-402-1204
From: Emily Gregoire <USEMGR@chr-hansen.com>
Sent: Wednesday, May 08, 2019 10:26 AM
To: Highbarger, Lane A <Lane.Highbarger@fda.hhs.gov>
Subject: RE: Filing notice L. rhamnosus LGG - GRN 845
Importance: High

Hello Ms. Highbarger,
I am writing to inform you that unfortunately Ms. Kraak-Ripple is no longer with Chr. Hansen . Therefore, I am asking that
you kindly communicate with me regarding GRN 845 going forward .
Additionally, Ms. Kraak-Ripple submitted a GRAS notice for Bifidobacteria animalis subs. lactis BB-12 ®. As far as we know
we have not received a filing notice, however I do not have access to Ms. Kraak-Ripple' s email so, if possible, I was
hoping you could help me track down the person at CFSAN that will be reviewing that dossier so that we can divert
correspondence to me .
Thank you in advance and have a great day.
Kind Regards/ Venlig hilsen
Emily Gregoire
From: Highbarger, Lane A <Lane.Highbarger@fda.hhs.gov>

Sent: Wednesday, April 24, 2019 8:52 AM
To: Sarah Kraak Ripple <ussakr@chr-hansen.com>

Subject: Filing notice L. rhamnosus LGG - GRN 845
1

Dear Ms. Kraak-Ripple,
I have enclosed the filing letter for your GRAS notice for Lactobacillus rhamnosus LGG for use as an ingredient in food,
including: milk and dairy products, such as yogurt and other fermented milk products; dairy alternatives (fermented oat
milk, fermented soy milk, fermented almond milk, fermented coconut milk); beverages such as juice and protein shakes;
shelf-stable products such as bars (granola bars, protein bars, meal replacement bars); confectionery (gummy candy,
hard candy, soft chew candy, chewing gum, coatings); breakfast cereals at a level 108 to 1010 cfu/ serving throughout the
shelf life of the product.
If you have any questions, do not hesitate to contact me.
Lane A. Highbarger, Ph.D.
Microbiology and Regulatory Review
U.S. Food and Drug Administration
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
Division of Biotechnology and GRAS Notice Review
(w)- 240-402-1204

- - - ·---- - ------ -----------------------------Disclaimer: This e-mail, including any attachments, is for the intended recipient only. If you have received this e-mail by
mistake please notify the sender immediately by return e-mail and delete this e-mail and any attachments, without
opening the attachments, from your system. Access, disclosure, copying, distribution or reliance on any part of this e
mail by anyone else is prohibited. This e-mail is confidential and may be legally privileged. Chr. Hansen does not
represent and/or warrant that the information sent and/or received by or with this e-mail is correct and does not accept
any liability for damages related thereto. http://www.chr-hansen.com/en/legal-notifications
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Stephanie Hice, PhD
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration

Chr. Hansen, Inc.
9015 West Maple Street
Milwaukee, WI 53214 - 4298
Telephone: +1 (414) 607-5700
www.chr-hansen.com
info@chr-hansen.com

November 15, 2019
USEMGR

GRN 000856
Dear Stephanie,
Enclosed is Chr. Hansen’s response to the questions regarding GRN No. 856 that were received from
FDA on behalf of Stephanie Hice, PhD via email on October 30, 2019.
Please contact me with any further questions.
Yours sincerely,

V

Emily Gregoire
Probiotics Regulatory Affairs Manager – North America
usemgr@chr-hansen.com
Mobile: (b) (6)
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Chr. Hansen Response to FDA’s Questions/Comments Regarding GRN 000856:
1. Please state whether any of the raw materials used in the fermentation media and during production of Bifidobacterium animalis subsp. lactis DSM 15954 are major allergens or derived
from major allergens. Please state whether the final ingredient contains any major allergens.
Chr. Hansen produces BB-12® products for dietary supplements and conventional foods. Due to this,
there may be different formulations for different products. Milk allergen is present in both the fermentation media and finished product ingredients for some forms of BB-12®. We have dairy-free products as
well which contain no allergens in either the fermentation media or finished product ingredients. Please
see the attached statement regarding our allergen management program (Allergen_Management_EN).
2. Please clarify whether the manufacture of B. animalis DSM 15954 begins with a pure culture.
Yes. The initial inoculation (Found on page 19 of the dossier, #2 in “individual production steps”) material is a pure culture sourced from Chr. Hansen’s internal culture collection cell bank. The pure culture is
tested for genetic stability as well. This is mentioned in Part 2.4.1 of the original dossier: “Genetic stability during storage”.
In the development of our bacterial food cultures, both GMP and Food Safety are implemented according to ISO 22000 to secure food safety. This includes measures described below for selection of cultures,
as well as characterization, and production and QC release criteria of inoculation material used for production of our commercial cultures. All bacteria for inoculation originate from the Chr. Hansen’s Culture
Collection in Denmark, and have been characterized using methods, which were up to date at the time
of development.
3. Please specify whether the manufacturing process is monitored for contamination, and if so,
how often this is performed.
Production environment and product facing areas (zone 1) are tested weekly for pathogens and indicator organisms. Results are stored in a Laboratory Information Management System (LIMS). In addition,
every batch of product is tested for pathogens and cross-contaminants which further confirms that the
manufacturing process meets standards.
4. Please indicate if the analytical methods used to analyze the batches for conformance with
the stated specifications are validated for that particular purpose.
The analytical methods used for the testing of specifications are all ISO certified or based on ISO methods. All methods are validated.
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5. A specification was provided for Enterococci. However, the certificates of analysis for the
batch analyses (Appendix 2) do not provide data for Enterococci. Please provide the analysis
of 3 non-consecutive batches of B. animalis DSM 15954 to demonstrate conformance with the
stated Enterococci specification.
In addition to analyses reported on our CoAs, Chr. Hansen performs several other internal-only analyses
that we use as specifications for release of our products. These specifications are based on our internal
risk-assessment program. All results and specifications for each batch are stored in a database. The data
gathered from these internal analyses is also trended and evaluated to detect any possible shifts in
product quality and/or safety. Products not meeting these specifications are disposed of. Please see attached three non-consecutive QC batch records including results of internal specifications.
6. Please clarify whether B. animalis DSM 15954 is intended to be used in infant formula and/or
foods under the jurisdiction of the U.S. Department of Agriculture (USDA).
B. animalis DSM 15954 is not intended for use in products under the jurisdiction of the USDA. The use of
this strain in infant formula is covered by Grn. No. 049. There are no additional infant uses proposed in
this GRAS notification.
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Statement
State
ment
May 23, 2018
Valid two years from date of issue

To whom it may concern

Global quality-, safety- and security programs for food application products
Thank you for your inquiry into Chr. Hansen’s products. They are produced according to our policies,
GMP’s and management systems as stated on https://www.chr-hansen.com/en/about-us/policies-andpositions.
We have Policies for:
•
•
•
•
•
•

Corporate Governance
Business integrity
People, Knowledge & Organization
Finance & IT
Quality & Product Safety
Communication

Linked to our Policy for Quality and Product Safety, we have Positions on:
•
•
•
•

Allergens
Product Security
Product Safety
Use of Genetic Techniques

Our quality management systems are the back bone for continuously improving our performance and
processes, as well as meeting and exceeding our customer’s expectations regarding product quality and
services.
Strict focus on quality control, product safety and product security at every stage of our activities, and
in the entire value chain is the guarantee to our customers - from raw material selection, surveillance
of suppliers through production and packaging, to distribution and application at our customers’
premises.
Compliance with food safety standards
All Chr. Hansen’s production sites are certified according to FSSC 22000 (food safety and food GMP).
DKMIDH/Food_quality_safety_security_programs_FCE_and_NC_EN/May 2018/1:3
Chr. Hansen A/S -10-12 Bøge Allé – DK-2970 Hørsholm, Denmark - Phone: +45 45 74 74 74 - Fax: +45 45 74 88 88 www.chr-hansen.com
The information contained herein is presented in good faith and is, to the best of our knowledge and belief, true and reliable. It is offered solely
for your consideration, testing and evaluation, and is subject to change without prior and further notice unless otherwise required by law or agreed
upon in writing. There is no warranty being extended as to its accuracy, completeness, currentness, non-infringement, merchantability or fitness
for a particular purpose. To the best of our knowledge and belief, the product(s) mentioned herein do(es) not infringe the intellectual property
rights of any third party. The product(s) may be covered by pending or issued patents, registered or unregistered trademarks, or similar
intellectual property rights. All rights reserved.
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The FSSC 22000 certification scheme has been recognized by the GFSI (Global Food Safety Initiative),
and based on the extensive GFSI benchmarking process our FSSC 22000 certifications ensure that our
production processes fulfill the main principles of both:
•
•

The International Food Standard (IFS)
The British Retail Consortium’s (BRC’s) Global standard for Food Safety

Our quality and food safety management system based on FSSC 22000:2011 includes:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Focus on raw material, production and customer/finished products
Risk assessment of the entire value chain - HACCP
Food GMP (Good Manufacturing Practise = Prerequisite Programs)
Allergen management
Audits (internal, customer audits and third-party audits)
Customer complaint management
Documented system for corrective action and continuous improvements
Training and education of employees
Crisis management
Product recall
Active release of products
Rework
Production environment
Infrastructure

In addition, we have a full range of product documentation for all our products.
Quality assurance and control in Chr. Hansen’s production
The quality system in place at all production plants combines food GMP (Good Manufacturing Practice),
HACCP (Hazard Analysis of Critical Control Points) and contaminants testing, which is included in the
release criteria, as well as parameters related to the performance of our products.
Prevention of microbial contamination of products focuses on the use of HACCP principles to proactively
secure food safety, rather than solely on final testing of products. Sampling points, test schedules, and
specifications are managed item per item.
The HACCP principles are based upon:
•
•
•
•

Identification and control of potential hazard
Definition and mapping of critical control points (CCPs) and Operational Pre-Requisite Programs
(OPRPs)
Definition of critical limits for CCPs
Scheduling and reporting of measurements and observations
DKMIDH/Food_quality_safety_security_programs_FCE_and_NC_EN/May 2018/2:3

Chr. Hansen A/S -10-12 Bøge Allé – DK-2970 Hørsholm, Denmark - Phone: +45 45 74 74 74 - Fax: +45 45 74 88 88 www.chr-hansen.com
The information contained herein is presented in good faith and is, to the best of our knowledge and belief, true and reliable. It is offered solely
for your consideration, testing and evaluation, and is subject to change without prior and further notice unless otherwise required by law or agreed
upon in writing. There is no warranty being extended as to its accuracy, completeness, currentness, non-infringement, merchantability or fitness
for a particular purpose. To the best of our knowledge and belief, the product(s) mentioned herein do(es) not infringe the intellectual property
rights of any third party. The product(s) may be covered by pending or issued patents, registered or unregistered trademarks, or similar
intellectual property rights. All rights reserved.
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•
•
•

Procedures for corrective actions, when monitoring deviations from critical limits
Procedures to verify the effectiveness of the HACCP plan
Documentation and record keeping

Food security/defense
Chr. Hansen complies with requirements for Food Fraud in FSSC 22000 and thereby GFSI requirements.
We are mindful of our obligation to protect and ensure the authenticity of our products. All our
production plants have established food defense, traceability, withdrawal, recall, crisis management,
vulnerability assessments and facility access controls, and we hold a C-TPAT certificate (against
bioterrorism). Furthermore, our Vendor Management Program incorporates food defense and food fraud
principles. Our food defense program includes a food fraud vulnerability assessment using the SSAFE
tool and a specific vulnerability assessment to prevent intentional adulteration in compliance with both
PAS 96:2017 and the Food Safety Modernization Act.
Chr. Hansen’s global food GMP governance is described in “Quality, GMP’s & Food Safety Principles”,
which is available on https://www.chr-hansen.com/en/about-us/policies-and-positions. (quality &
product safety)
Furthermore, we offer relevant support material such as FSSC certificates, and summary third party
audit reports for all our production plants. Full audit reports are considered confidential.

If you have further questions, please contact us.

Yours sincerely
Chr. Hansen A/S
Quality Management

Birte Skov Larsen
QA Specialist
Electronically generated, therefore not signed

DKMIDH/Food_quality_safety_security_programs_FCE_and_NC_EN/May 2018/3:3
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for a particular purpose. To the best of our knowledge and belief, the product(s) mentioned herein do(es) not infringe the intellectual property
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Statement
November 20, 2018
Valid two years from date of issue

To whom it may concern
Allergen Management in Chr. Hansen
Food safety has the highest priority in Chr. Hansen; as such allergen management is one of our core
programs to secure the safety of our products.
We control all allergens listed in EU Labeling Regulation 1169/2011 and the US Food Allergen Labeling
and Consumer Protection Act of 2004. Chr. Hansen also communicates the allergen status of our
products in accordance with these two regulations.
Allergen control is managed via our Good Manufacturing Practice (GMP) and HACCP programs that are
FSSC 22000 certified at all our production sites. The programs include (but are not limited to):
•

Segregation of all food allergens during storage and handling

•

Risk assessment and control of all processes where allergens are handled

•

Cross contamination control via validated/verified allergen cleaning programs

•

Full traceability on all raw materials, rework and finished products

Allergen communication is managed via our Quality Management and HACCP programs that are ISO
22000 certified in our head office, R&D, and Support functions. The programs include (but are not
limited to):
•

Declaration of allergens, and confirmation of allergen management from all suppliers

•

Allergen risk assessment of all raw materials and finished products

•

Allergen profiles on all finished products

•

Product Allergen Information sheets on all finished products

More information about Chr. Hansen’s ‘Quality, GMP and Food Safety principles’ is available at our
global homepage www.chr-hansen.com. Please refer to our site on policies and positions and open the
subfolder on ‘Quality & Product Safety’.
DKNAND/DKNIKA, DKCHER/Allergen_Management_EN/Nov 2018/1:2
Chr. Hansen A/S -10-12 Bøge Allé – DK-2970 Hørsholm, Denmark - Phone: +45 45 74 74 74 - Fax: +45 45 74 88 88 www.chr-hansen.com
The information contained herein is presented in good faith and is, to the best of our knowledge and belief, true and reliable. It is offered solely
for your consideration, testing and evaluation, and is subject to change without prior and further notice unless otherwise required by law or agreed
upon in writing. There is no warranty being extended as to its accuracy, completeness, currentness, non-infringement, merchantability or fitness
for a particular purpose. To the best of our knowledge and belief, the product(s) mentioned herein do(es) not infringe the intellectual property
rights of any third party. The product(s) may be covered by pending or issued patents, registered or unregistered trademarks, or similar
intellectual property rights. All rights reserved.
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Allergens and other sensitizing substances, for example on the LEDA and ALBA lists
Chr. Hansen only control the allergens listed in the EU Labeling Regulation 1169/2011 and the US Food
Allergen Labeling and Consumer Protection Act of 2004. Cross contamination from other allergens or
sensitizing substances mentioned in for example the LEDA and ALBA lists is covered by our standard
GMP, but with no specific cleaning programs for these allergens or substances. We can inform upon
request if other allergens or sensitizing substances mentioned in for example the LEDA and ALBA lists
have been used as ingredients in our finished products.

If you have any further questions, please contact your local sales representative.

Yours sincerely
Global Business Support
Chr. Hansen A/S – Food Cultures & Enzymes
Chr. Hansen Natural Colors A/S

Electronically generated, therefore not signed
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nu-trish® BB-12®
Product Information
Version: 7 PI EU EN 11-08-2019

Description
Thermophilic culture.
The culture is a defined single strain with a long history of safe use. Substantial clinical documentation on possible health
benefits are available upon request and likewise are certificates of identification and certificates of safety and origin.
BB-12® is a registered trademark of Chr. Hansen.
Culture composition:
Bifidobacterium
Material No:
Size
Type

706146
20X25 g
Pouch(es) in box

Color:
Format:
Form:

Off-white to slightly reddish or brown
FD-DVS
Granulate

Storage and handling
< -18 °C / < 0 °F

Shelf life
At least 24 months from date of manufacture when stored according to recommendations.
At +5°C (41°F) the shelf life is at least 6 weeks.

Application
Usage
The culture is primarily used in production of probiotic dairy products. The culture can be applied in combination with other
lactic acid cultures such as yogurt or mesophilic aromatic cultures (type LD).
A HACCP risk assessment has been carried out for fermented dairy products. For all other applications a risk assessment
should be completed before the product is released for sale as food safety hazards will differ from fermented products.
Suggested dosage
It is recommended that BB-12 ® is inoculated according to the desired probiotic cell count in the final product. This is
influenced by the shelf life, the pH and storage temperature of the final product. For fermented products the interaction
with other strains as well as fermentation time and temperature may also affect the final probiotic cell count.
Directions for Use
Remove cultures from the freezer just prior to use. Do not thaw Disinfect the package prior to opening. Open the pouch
and pour the freeze-dried granules directly into the pasteurized product using slow agitation. Agitate the mixture for 10-15
minutes to distribute the culture evenly. The recommended incubation temperature is dependent on the application in
which the culture is used. For more information on specific applications see our technical brochures and suggested recipes.

Range
Single strain BB-12® is available in frozen and freeze-dried form. Blends with BB-12® for production of probiotic fermented
milk are also available. They have all been composed to provide a high cell count of BB-12® in the final product when
applied according to our recommendations.

Technical Data

www.chr-hansen.com
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nu-trish® BB-12®
Product Information
Version: 7 PI EU EN 11-08-2019

Other Information
BB-12® is anaerobic (slightly oxygen tolerant). Growth of BB-12® is dependent on a good interaction with other fermenting
strains. The culture will not grow in milk by it self, but can grow slowly in milk at temperatures between 37-43°C (98 109°F) in synergy with the fermenting culture. BB-12® converts lactose to L+ lactic acid and acetic acid.
BB-12® is very stable and has a high resistance towards acids in fermented milk products.
Analytical Methods
References and analytical methods are available upon request.

Dietary information
Kosher:
Halal:
VLOG:

Kosher Dairy Excl. Passover
Certified
Conform

Legislation
Chr. Hansen's cultures comply with the general requirements on food safety laid down in Regulation 178/2002/EC. Lactic
acid bacteria are generally recognized as safe and can be used in food, however, for specific applications we recommend to
consult national legislation.
The product is intended for use in food.

Food Safety
No guarantee of food safety is implied or inferred should this product be used in applications other than those stated in the
Usage section. Should you wish to use this product in another application, please contact your Chr. Hansen representative
for assistance.

Labeling
Suggested labeling "lactic acid culture" or "starter culture", however, as legislation may vary, please consult national
legislation.
Labeling with probiotic strain names is possible if a trademark license agreement is in place. Please Contact your local Chr.
Hansen representative for further information.

Trademarks
Product names, names of concepts, logos, brands and other trademarks referred to in this document, whether or not
appearing in large print, bold or with the ® or TM symbol are the property of Chr. Hansen A/S or an affiliate thereof or used
under license. Trademarks appearing in this document may not be registered in your country, even if they are marked with
an ®.

Technical support
Chr. Hansen's Application and Product Development Laboratories and personnel are available if you need further
information.
________________________________________________________________________________________________
GMO Information
In accordance with the below mentioned legislation of the European Union we can inform that:
nu-trish® BB-12® is not a GM (genetically modified) food *.
It does not contain or consist of GMOs and is not produced from GMOs in accordance with Regulation 1829/2003* on GM food
and feed.
As such GM labelling is not required for nu-trish® BB-12® or the food it is used to produce**. Moreover, the product does
not contain any GM labelled raw materials.
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* Regulation (EC) No 1829/2003 of the European Parliament and of the Council of 22 September 2003 on genetically modified food and feed.
** Regulation (EC) No 1830/2003 of the European Parliament and of the Council of 22 September 2003 concerning the traceability and labelling of genetically
modified organisms and the traceability of food and feed products produced from genetically modified organisms and amending Directive 2001/18/EC.
Please note the information presented here does not imply that the product can either be used in, or is externally certified to be used in, food or feed
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________________________________________________________________________________________________
Allergen Information
List of common allergens in accordance with the US Food Allergen Labeling and
Consumer Protection Act of 2004 (FALCPA) and EU Regulation 1169/2011/EC with later
amendments
Cereals containing gluten* and products thereof
Crustaceans and products thereof
'--Eggs and products thereof
Fish and products thereof
Peanuts and products thereof
Soybeans and products thereof
Milk and products thereof (including lactose)
Nuts* and products thereof
List of allergens in accordance with EU Regulation 1169/2011/EC only
Celery and products thereof
Mustard and products thereof
Sesame seeds and products thereof
Lupine and products thereof
Mollusks and products thereof
Sulphur dioxide and sulphites (added) at concentrations of more than
10 mg/kg or 10 mg/litre expressed as SO2

Present as an
ingredient in
the product
No
No
No
No
No
No
Yes
No

~

No
No
No
No
No

I

-

-

-

-

-

~

I

-

No

J

* Please consult the EU Regulation 1169/2011 Annex II for a legal definition of common allergens, see European Union law at: www.eur-lex.europa.eu
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The information contained herein is to the best of our knowledge and belief, true and accurate and the product(s) mentioned herein do(es) not infringe the
intellectual property rights of any third party. The product(s) may be covered by pending or issued patents, registered or unregistered trademarks, or similar
intellectual property rights. All rights reserved.
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(b) (4)

Job Name:
Experiment ID:

Place of Production:

AVE

Date First Authorized:

25.03.2019

Link to CINAC Report: CINAC: 706146
Sample ID:

(b) (4)

Sampling Point:
FD-PK

Analysis

TS Component

(b) (4)

Sample ID:

(b) (4)

I

Page: 1/1

Result

UoM

A

Deviation from theoretical Dose
Inoc %

2

%

A

pH-12h

5.9

pH

>=5.9

A

Total Bacillus

<10

cfu/g

<100

A

B. cereus

<10

cfu/g

<10

A

Verification coagulase-positive
staphylococci

Not
Applicable

A

Coagulase-positive
staphylococci

<10

A

Microscopy and verification on
BEA

Not
Applicable

A

Enterococci

<10

A

Verification by microscopy

Not
applicable

A

Mesophilic lactic acid bacteria

<10

A

Verification by microscopy

Not
applicable

A

Thermophilic streptococci

<10

A

Verification by microscopy

Not
applicable

A

Lactobacilli/Pediococci

<10

cfu/g

A

Non lactic acid bacteria

<10

cfu/g

<500

<500

A

Enterobacteriaceae

<10

cfu/g

<10

<10

A

Yeasts and moulds

<10

cfu/g

<10

<10

A

Verification of gas producing
bacteria (MRS tube)

Not
applicable

A

Gas producing vancomycinresistent lactic acid bacteria

<10

cfu/g

A

Total cell count

>3.0E+11

cfu/g

>=1E+11

Result

UoM

INTERNAL

0.03

I

I

Sampling Point:

EXTERNAL INTERNAL

Not
Applicable
cfu/g

<10

<10
Not
Applicable

cfu/g

<100
Suspected
culture
growth

cfu/g

<100
Suspected
culture
growth

cfu/g

<100
Suspected
culture
growth
<100

Not
applicable
<10
>=3E+11

Sample Comment:

TS Component

I

A

Aw

I

I
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I
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Job Name:

706146/3475308

Experiment ID:

Place of Production:

AVE

Date First Authorized:

17.07.2019

Link to CINAC Report: CINAC: 706146
Sample ID:

Sampling Point:

(b) (4)

FD-PK

Analysis

TS Component

(b) (4)

Sample ID:

(b) (4)

(b) (4)

Page: 1/1

Result

UoM

A

Deviation from theoretical Dose
Inoc %

0

%

A

pH-12h

6.0

pH

>=5.9

A

Total Bacillus

<10

cfu/g

<100

A

B. cereus

<10

cfu/g

<10

A

Verification coagulase-positive
staphylococci

Not
Applicable

A

Coagulase-positive
staphylococci

<10

A

Microscopy and verification on
BEA

Not
Applicable

A

Enterococci

<10

A

Verification by microscopy

Not
applicable

A

Mesophilic lactic acid bacteria

<10

A

Verification by microscopy

Not
applicable

A

Thermophilic streptococci

<10

A

Verification by microscopy

Not
applicable

A

Lactobacilli/Pediococci

<10

cfu/g

A

Non lactic acid bacteria

<10

cfu/g

<500

<500

A

Enterobacteriaceae

<10

cfu/g

<10

<10

A

Yeasts and moulds

<10

cfu/g

<10

<10

A

Total cell count

>3.0E+11

cfu/g

>=1E+11

>=3E+11

Result

UoM

INTERNAL

0.08

I

I

Sampling Point:

EXTERNAL INTERNAL

Not
Applicable
cfu/g

<10

<10
Not
Applicable

cfu/g

<100
Suspected
culture
growth

cfu/g

<100
Suspected
culture
growth

cfu/g

<100
Suspected
culture
growth
<100

Sample Comment:

TS Component

I

A

Aw

I

I
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REGISTER
<=10
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Analysis

I

Sample Comment:

<0.15

I
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(b) (4)

Job Name:
Experiment ID:

Place of Production:

AVE

Date First Authorized:

08.10.2019

Link to CINAC Report: CINAC: 706146
Sample ID:

(b) (4)

Sampling Point:
FD-PK

Analysis

TS Component

(b) (4)

Sample ID:

(b) (4)

(b) (4)

Page: 1/1

Result

UoM

A

Deviation from theoretical Dose
Inoc %

0

%

A

pH-12h

5.9

pH

>=5.9

A

Total Bacillus

<10

cfu/g

<100

A

B. cereus

<10

cfu/g

<10

A

Verification coagulase-positive
staphylococci

Not
Applicable

A

Coagulase-positive
staphylococci

<10

A

Microscopy and verification on
BEA

Not
Applicable

A

Enterococci

<10

A

Verification by microscopy

No cross
contaminat
ion

A

Mesophilic lactic acid bacteria

<10

A

Verification by microscopy

No cross
contaminat
ion

A

Thermophilic streptococci

<10

A

Verification by microscopy

No cross
contaminat
ion

A

Lactobacilli/Pediococci

<10

cfu/g

A

Non lactic acid bacteria

<10

cfu/g

<500

<500

A

Enterobacteriaceae

<10

cfu/g

<10

<10

A

Yeasts and moulds

<10

cfu/g

<10

<10

A

Total cell count

>3.0E+11

cfu/g

>=1E+11

>=3E+11

Result

UoM

INTERNAL

0.03

I

I

Sampling Point:

EXTERNAL INTERNAL

Not
Applicable
cfu/g

<10

<10
Not
Applicable

cfu/g

<100
Suspected
culture
growth

cfu/g

<100
Suspected
culture
growth

cfu/g

<100
Suspected
culture
growth
<100

Sample Comment:

TS Component

I

A

Aw

I

I
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I

Sample Comment:
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CHR HANSEN

nu-trish® BB-12®
Certificate of Analysis
Form:
Material No:
Batch no:
Date of Manufacture:
Best Before Date:

Freeze-dried DVS

-

706146
04.2018
04.2020

Performance

Result

Specification

Show

Total cell count cfu/g

4.4E+11

>=1E+11

Show
Show

Contaminants are tested and controlled in a relevant combination of samples from the
environment, process or products. The set-up is based on HACCP principles as stated in the
ISO 27205 I IDF 149:2010 to guarantee that the product fulfills the following specifications

Purity

Specification

Show

Coagulase-positive staphylococci cfu/g

<10

Show

Non lactic acid bacteria cfu/g

<500

Enterobacteriaceae cfu/g

<10

Yeasts and moulds cfu/g

<10

Listeria monocytogenes

Absent in 25 g

Salmonella spp.

Absent in 25 g

Page: 1/1

www.chr-hansen.com
Electronically generated - signature not required

Version: 29/JAN/2017
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CHR HANSEN

nu-trish® BB-12®
Certificate of Analysis
Form:
Material No:
Batch no:
Date of Manufacture:
Best Before Date:

Freeze-dried DVS

-

706146
08.2018
08.2020

Performance

Result

Specification

Show

Total cell count cfu/g

>3.0E+11

>=1E+11

Show
Show

Contaminants are tested and controlled in a relevant combination of samples from the
environment, process or products. The set-up is based on HACCP principles as stated in the
ISO 27205 I IDF 149:2010 to guarantee that the product fulfills the following specifications

Purity

Specification

Show

Coagulase-positive staphylococci cfu/g

<10

Show

Non lactic acid bacteria cfu/g

<500

Enterobacteriaceae cfu/g

<10

Yeasts and moulds cfu/g

<10

Listeria monocytogenes

Absent in 25 g

Salmonella spp.

Absent in 25 g
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CHR HANSEN

nu-trish® BB-12®
Certificate of Analysis
Form:
Material No:
Batch no:
Date of Manufacture:
Best Before Date:

Freeze-dried DVS

-

706146
09.2018
09.2020

Performance

Result

Specification

Show

Total cell count cfu/g

8.8E+11

>=1E+11

Show
Show

Contaminants are tested and controlled in a relevant combination of samples from the
environment, process or products. The set-up is based on HACCP principles as stated in the
ISO 27205 I IDF 149:2010 to guarantee that the product fulfills the following specifications

Purity

Specification

Show

Coagulase-positive staphylococci cfu/g

<10

Show

Non lactic acid bacteria cfu/g

<500

Enterobacteriaceae cfu/g

<10

Yeasts and moulds cfu/g

<10

Listeria monocytogenes

Absent in 25 g

Salmonella spp.

Absent in 25 g
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CHR IHANSEIN

nu-trish® BB-12®
Product Specification
Form:
Material No:
Culture
Composition:

Freeze-dried DVS
706146
Bifidobacterium

Performance

Specification

5 Total cell count cfu/g

>=1E+11

Contaminants are tested and controlled in a relevant combination of samples from the
environment, process or products. The set-up is based on HACCP principles as stated in the
ISO 27205 I IDF 149:2010 to guarantee that the product fulfills the following specifications

Purity

Specification

5 Coagulase-positive staphylococci cfu/g
# Non lactic acid bacteria cfu/g
# Enterobacteriaceae cfu/g
# Yeasts and moulds cfu/g
# Listeria monocytogenes
# Salmonella spp.

Storage and shelf life:

Page:

1/1

<10
<500
<10
<10
Absent in 25 g
Absent in 25 g

See labels and product packaging
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