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Other Strains

Other strains of B. coagulans have been the subject of numerous clinical trials, and results from
these trials provide additional information on the tolerability and suitability of B. coagulans for
human consumption (see Table 8). Twenty-three additional clinical trials were identified in
safety reviews of B. coagulans previously conducted to support GRAS determinations and the
reviews of PubMed for publications since 2013. Extracted information includes details on study
design, study population (description, age, sex, number enrolled), study duration (duration of
supplementation), and CFU/d. Although the studies were not designed specifically to assess
safety, reported information on adverse events, clinical chemistries, tolerance, or other
observations relevant for safety were noted. Studies were conducted in diverse populations
including healthy and preterm infants, children with abdominal pain, healthy adults, and adults
with various conditions including hyperlipidemia, type 2 diabetes, arthritis, HIV, irritable bowel
syndrome (IBS) and other gastrointestinal disorders. Daily intake of B. coagulans ranged from
0.03 to approximately 20 x 10° CFU per day for periods of 3 days to 1 year.

Summary of Clinical Data

Results from four publications detailing clinical trials with B. coagulans SANK 70258 and more
than 20 published clinical trials with other strains of B. coagulans and species of unspecified
strain provide evidence that daily intake of B. coagulans occurred with no reports of serious
adverse effects or observed safety concerns. Daily intake of B. coagulans was up to
approximately 20 x 10° CFU. The longest duration of B. coagulans supplementation, a study of
infants receiving 0.1 x 10° CFU/, spanned a period of 1 year (Chandra 2002). In several studies
in adults, the period of intervention was in the range of 8 to approximately 13 weeks (Sudha et
al., 2012a; Sudha et al., 2011b; Yang et al., 2014; Mandel et al., 2010; Dolin et al., 2009; Hun et
al., 2009; Rogha et al., 2014; Majeed et al., 2016; Mohan et al., 1990a,b). Reports of mild to
moderate gastrointestinal symptoms with intake of B. coagulans were noted in some studies,
though the effects were generally self-limiting and reversible. Overall, results from these studies
in both healthy and compromised individuals indicate that under the tested conditions of use, B.
coagulans presented no evidence of pathogenicity or toxicity and was generally well tolerated.
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Study Population

B. coagulans Study (population, age and sex, # Duration
Reference Strain Type randomized [completed]) of intake | CFU/ Findings
(control); M/F group, 3/10 reported bloating. In the placebo
n=12[10] treatment, n = 12 [7] group, 1/7 reported increased diarrhea.
control
Kimmel et | B. coagulans | Open Healthy subjects 28d 0.5x 10” | No serious adverse events were reported
al., 2010 GBI-30, 6086 | label 27 y; M/F throughout the study
1 group n =10 (10)
Mandel et | B. coagulans | RCT Patients with symptoms of 60 d 2x10° No serious adverse reactions reported
al., 2010 GBI-30, 6086 | 2 groups rheumatoid arthritis throughout the study.
62.5 y; M/F Treatment group reported 4 adverse events
n =23 [22] treatment, n = 22 [22] including shingles, poison ivy, a cold, and
control leg edema (all deemed unrelated to study
treatment).
One subject in the treatment developed an
URI and discontinued treatment.
Control group reported 3 adverse events
including GI reflux, URI, and urinary tract
infection.
Baron et B. coagulans | Crossover | Healthy adults 30d 2x10° No serious adverse events were reported
al., 2009 GBI-30, 6086 | 2 groups 44 y; M/F throughout the study.
n=10[9]
Dolin et al., | B. coagulans RCT Patients with diarrhea prominent | 8 wk 2x10° Adverse events were, for the most part, mild
2009 GBI-30, 6086 | 2 groups IBS to moderate, and were generally self-

523 £ 11.1 y (treatment), 44.0 =
17.9 y (control); M/F

n =26 [26] treatment, n = 29
[26]placebo

limiting.

Five patients who received treatment
reported 6 adverse events; six patients who
received placebo reported six adverse events.
One severe adverse event (headache) was
reported in the placebo group.
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Study Population

B. coagulans Study (population, age and sex, # Duration
Reference Strain Type randomized [completed]) of intake | CFU/ Findings
Hunetal., | B. coagulans | RCT [BS-abdominal pain and bloating | 8 wk ~0.8 x 10” | No treatment related adverse events or
2009 GBI-30, 6086 | 2 groups patients serious adverse events reported during the

48.36 y: M/F study period.

n =50 [22/group] Four adverse events reported in the placebo
group and 2 in the treatment group were
unrelated to the treatments.

Kalman et | B. coagulans | RCT Patients with self-reported post- 4 wk 2x 10’ “...the Bacillus coagulans-based probiotic
al., 2009 GBI-30, 6086 | 2 groups meal intestinal gas-related product was effective and safe...”
symptoms

34.8 £ 12.5 y (treatment), 38.2 +

12.6 y (control); M/F

n =30 treatment, n = 31 control

B. coagulans MTCC 5856

Majeed et | B. coagulans | RCT Patients with diarrhea 90d 2x 10’ No statistically significant changes in clinical

al., 2016 MTCC 5856 2 groups predominant IBS (at least 75% chemistry or vital signs; no serious adverse
loose or mushy stools) events; 1 reported adverse event determined
36.2+ 11.07 y (treatment), 35.4 = to be unrelated to study product.

10.75 y (control) ; M/F 5 dropouts (1 treatment, 4 control) due to

n=18 [17] treatment, n =18 [14] personal reasons.

control Significantly reduced discomfort (bloating,
vomiting, diarrhea, stool frequency,
abdominal pain) with treatment

Strain not specified
Asemi et B. coagulans” | Crossover | Patients with type 2 diabetes 6 wk 0.03 x 10° | No serious adverse reactions were reported
al., 2015 + inulin + B- 2 groups 52.9+8.1y; M/F

carotene n=>51 [48]
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Study Population

B. coagulans Study (population, age and sex, # Duration
Reference Strain Type randomized [completed]) of intake CFU/d Findings
Minamida | B. coagulans | RCT Healthy Japanese volunteers with | 2 wk 0.1x10° | No mention of adverse effects
etal., 2015 | lilac-01+ 2 groups a tendency for constipation
okara powder 50.6 y; M/F
n = 148 treatment, 149 control
(okara powder) [268]
Mohan et | B. coagulans® | Open Patients with primary 12 wk 0.36 x 10° | No adverse effects were noted except
al., 1990a, label hyperlipidemia constipation in one patient
b 1 group 45.6 y; M/F;
n=20[17]
Rogha et B. coagulans | RCT Adults with irritable bowel 12 wk 0.45x 10° | 17 (41%) patients in the treatment group
al., 2014 +FOS 2 groups | syndrome discontinued the study; 12 (27%) due to
39.8+£12.7y; M/F FOS - vomiting and 5 (12%) due to diarrhea.
n =41 [23] treatment, n = 44 [33] 300 mg/d | 11 (25%) patients in the control group
control discontinued the study; 5 (11%) due to
constipation, 3 (7%) due to urticarial, and 3
due to bloating (7%).
No other specific side effects were observed.
Sarietal., | B.coagulans” | RCT Preterm infants with a gestational | 34.5 or 0.35 x 10” | The incidence of sepsis did not significantly
2011 2 groups | age of <33 wk or birth weight of | 30d differ between groups
<1500 g (median) Other adverse effects attributed to L.
2 d; M/F sporogenes (flatulence, diarrhea) were not

n=121 [110] treatment, n= 121
[111] control

observed

"Referred to in the paper as Lactobacillus sporogenes, a previous name of B. coagulans
Abbreviations: cART — combination antiretroviral treatment; CFU — colony forming units; d — day: F — female; FOS — fructo-oligosaccharides; g — gram; GI — gastrointestinal; M —
male; mo — month: RBC — red blood cell; URI — upper respiratory infection; WBC — white blood cell; wk — weeks: y - years
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Conclusion Regarding Safety and General Recognition of Safety

The safety of the proposed use of B. coagulans SANK 70258 in a spores preparation (up to 2 x
10° CFU/serving) includes use as an ingredient in: baked goods and baking mixes; beverages and
beverage bases; breakfast cereals; chewing gum; coffee and tea; condiments and relishes;
confections and frostings; dairy product analogs; fruit juices; frozen dairy desserts and mixes;
fruit and water ices; gelatins, puddings and fillings; grain products and pastas; hard candy; herbs,
seeds, spices, seasonings, blends, extracts, and flavorings; jams and jellies; milk; milk products;
nuts and nut products; plant protein products; processed fruits; processed vegetables and
vegetable juices; snack foods; soft candy; soups and soup mixes; sugar; and sweet sauces,
toppings and syrups. The estimated daily intake of B. coagulans SANK 70258 from these uses is
36.4 x 10° CFU per day.

The available evidence using conventional phenotypic analysis in combination with genotypic
analysis confirms the identity of the B. coagulans SANK 70258 microorganism as a strain of B.
coagulans. B. coagulans is classified as BSL-1 organism, indicating the organism is not known
to cause disease in healthy human adults. Published studies of several strains of B. coagulans
indicate that the organism is not acutely toxic or irritating, is not genotoxic, and is not a
reproductive toxin. The available evidence also shows that B. coagulans is not resistant to many
common antibiotics and the strain is not known to have virulence activity. Unpublished pre-
clinical studies of B. coagulans SANK 70258 corroborate these findings. Published clinical
studies in healthy and compromised individuals indicate that use of B. coagulans presented no
evidence of pathogenicity or toxicity and was generally well tolerated; daily intake of B.
coagulans was up to approximately 20 x 10° CFU. The longest duration of B. coagulans
supplementation, a study of infants receiving 0.1 x 10° CFU/d, spanned a period of 1 year. In
several studies in adults, the period of intervention was in the range of 8 to approximately 13
weeks. The analytical data on B. coagulans and pre-clinical and clinical studies are supported by
decades of use with no reported adverse effects. It is therefore reasonable to conclude that the
proposed use of B. coagulans SANK 70258 in a spores preparation is safe within the meaning of
21 CFR 170.3(i), i.e., meets the standard of reasonable certainty of no harm.

General recognition of safety requires common knowledge throughout the scientific community
knowledgeable about the safety of food ingredients that there is a reasonable certainty that a
substance is not harmful under the conditions of its intended use in foods. The regulatory and
scientific reviews needed to establish the safety of the intended use of B. coagulans SANK
70258 in a spores preparation are published in the scientific literature and, therefore, are
generally available to the community of qualified food ingredient safety experts. There is broad-
based and widely disseminated knowledge concerning B. coagulans. The publicly available data
and information supporting the safety of the intended use of B. coagulans SANK 70258 in a
spores preparation in foods as specified in this document are not only generally available, but are
also generally accepted among qualified food safety experts. The proposed use of B. coagulans
SANK 70258 in a spores preparation in select foods therefore can be concluded to be safe and
generally recognized as safe (GRAS) through scientific procedures.

An independent panel of scientific experts, qualified by training and experience to evaluate the
safety of food ingredients, has critically reviewed and evaluated the publicly available
information summarized in this document. They have individually and collectively concluded
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that B. coagulans SANK 70258 in a spores preparation produced consistent with Good
Manufacturing Practice and meeting the specifications described herein, is safe under its
intended conditions of use. The Panel further unanimously concludes that these uses of B.
coagulans SANK 70258 in a spores preparation are GRAS based on scientific procedures, and
that other experts qualified to assess the safety of foods and food ingredients would concur with
these conclusions. The Panel’s GRAS opinion is included as Error! Reference source not
found. to this document.

Discussion of Information Inconsistent with GRAS Determination

No information has been identified that would be inconsistent with a finding that the proposed
use of B. coagulans SANK 70258, meeting appropriate specifications specified herein and used
according to Good Manufacturing Practice (GMP), is GRAS.
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