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Abstract

The present study investigated the effect of Bifidobacterium animalis ssp. lactis Bf-6 (LMG 24 384) (Bf-6)-supplemented yogurt on colonic

transit time (CTT). A triple-blinded, randomised, placebo-controlled, two-period cross-over trial was conducted with sixty-eight women

with a self-reported history of straining during bowel movements or hard or lumpy stools in the past 2 years. As per regulatory require-

ments for probiotic studies, eligible women were generally healthy and not actively constipated at the time of enrolment. Participants

consumed both Bf-6 and placebo yogurts for 14 d each in a randomised order, with a 6-week washout period between the treatments.

The primary outcome, CTT, was assessed via Sitz marker X-rays. The average CTT was 42·1 h for the active period and 43·3 h for the control

period (mean difference 1·2 h, 95 % CI 24·9, 7·4). Since the statistical tests for the cross-over study implied that the mean CTT for the

active and control periods in period 2 were biased, the standard protocol suggests examining the results of only period 1 as a traditional

randomised controlled trial. This showed that the mean CTT was 35·2 h for the active period v. 52·9 h for the control period (P¼0·015).

Bootstrapping demonstrated that both the mean and median differences remained significant (P¼0·016 and P¼0·045, respectively).

Few adverse events were noted, with no differences among the active and control periods. The paired analysis showed no differences

between the active and control periods during the cross-over trial. Further trials should be conducted in populations with underlying

problems associated with disordered transit to determine the potential value of probiotic supplementation more accurately.
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The role of bacteria in maintaining homeostasis in the human

gut and throughout the body has been promoted widely in

both the research community and the lay press(1). As this inter-

est continues to grow, there is a greater need for clinical

studies designed to establish the role of probiotics in the

microbiome and its therapeutic effects on human gastrointes-

tinal function and health(2). Probiotics, defined by the WHO as

‘live microorganisms which when administered in adequate

amounts confer health benefits to the host’, are commercially

available but differ in strain, dose and delivery method.

Probiotic studies have targeted functional gastrointestinal

disorders such as irritable bowel syndrome, traveller’s diar-

rhoea and inflammatory bowel disease as well as ‘improving’

non-optimal bowel function in healthy populations, but their

effectiveness is dependent on strain, dose, formulation and

treatment duration(3).

Bifidobacterium spp., the natural inhabitants of the colon,

have been shown to survive in the human digestive tract

when consumed in the form of either fermented or non-

fermented dairy products as the vehicle, which strengthens

their attractiveness as a potential treatment for gastrointestinal

disorders and as a dietary adjunct to help maintain a healthy

gastrointestinal function(4–8). For this reason, bifidobacteria

have emerged as a popular probiotic. Several different species

and strains have been assessed in multiple human and animal

trials to investigate their potential role in improving gastroin-

testinal function, such as regulating transit time, inhibiting

the growth of pathogenic bacteria, regulating cell growth
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and differentiation of gut epithelial cells and increasing

immune system responsiveness(9).

However, the question remains whether consuming

other Bifidobacterium animalis ssp. lactis strains might also

be beneficial. The health effects of probiotics are purported to

be strain specific(9). However, genome sequencing has shown

that commercially available B. lactis strains are very closely

related, to the point of being indistinguishable by many classic

DNA analysis methods(10,11). B. animalis ssp. lactis Bf-6 (LMG

24 384) (Bf-6) has been shown to be indistinguishable from

other commercially available B. lactis strains by repetitive extra-

genic palindromic PCR. The close relationship between Bf-6

and other B. lactis strains has been confirmed by SNP analysis

and whole-genome analysis (R. Roberts, unpublished results).

Therefore, the purpose of the present study was to determine

whether this strain might also have similar beneficial effects

on human gastrointestinal health, specifically gut function.

Randomised cross-over trials have been recommended

for treatments with short-lived and reversible effects, and

are appealing as each subject serves as their own control, result-

ing in fully powered studies with a reduced sample size(12–15).

The literature on ingestion of probiotics demonstrates that once

the probiotic is stopped, biological and clinical changes gener-

ally return to baseline within 2 to 3 weeks, with a maximum

demonstrated effect being observed at 6 weeks(16). Colonic

transit times (CTT) are approximately symmetric and are

likely to be constant over a 12-week period, both of which are

ideal conditions for a cross-over trial(17–19). The present ran-

domised, placebo-controlled cross-over trial was designed to

investigate the effect of Bf-6-supplemented yogurt on CTT.

Experimental methods

Study design

A triple-blinded, placebo-controlled, two-period cross-over

trial was conducted. Participants were initially randomised

to either a 2-week intervention of yogurt (control) or a Bf-6

yogurt (active). Participants started consuming the first

yogurt (period 1) after an initial run-in period. At the end of

the run-in period, the participants completed a 2-week

intervention, followed by a 6-week washout period and then

finished with a 2-week intervention (period 2).

A protocol was developed a priori for subject recruitment,

randomisation, and collecting follow-up primary and second-

ary endpoints. An independent Data and Safety Monitoring

Board reviewed data and all adverse events at four a priori

determined milestones: before study initiation and 33, 50

and 66 % data completion. The present study was conducted

according to the guidelines laid down in the Declaration of

Helsinki, and all procedures involving human subjects were

approved by the Georgetown University Institutional Review

Board. The present trial was registered at www.clinicaltrials.-

gov (registration no. NCT01203462). Written informed consent

was obtained from all subjects before randomisation. Appro-

priate measures were taken to ensure allocation concealment,

and the analysis was performed according to the intention-

to-treat principle.

Randomisation

All participants received two X-rays in both periods at the end

of the 14 d intervention. The first cohort (n 35) was started in

the middle of January, the second cohort (n 25) began in the

beginning of February and the final cohort (n 8) started in the

beginning of March 2011 (all groups 4 weeks apart).

For each cohort, participants were randomised in a 1:1

ratio, so that within each cohort/period, half of the subjects

would receive the probiotic yogurt and half would receive

the placebo yogurt. For each of the three cohorts, a separate

randomisation code was developed. In order to aid in blinding

and allocation concealment, the yogurt was packaged into six

bins labelled with unique, randomly derived three-digit codes

and accompanying colour (three codes each for ‘A’- and

‘B’-type yogurts). The three bins of each type were all made

from the same batch of either the placebo or intervention

yogurt. Participants were randomised in block sizes of six

using permuted blocks.

Participants

Healthy adult women aged between 18 and 65 years were

recruited in the Washington, DC area. Inclusion criteria were

predefined as follows: ability to speak and write in English

or Spanish; history of straining during bowel movements or

hard or lumpy stools in the past 2 years; willingness to refrain

from a list of prebiotic- and probiotic-supplemented products

and certain yogurts (those containing any B. animalis ssp.

lactis strain) during the 12-week trial; access to a telephone,

refrigerator and freezer. Exclusion criteria were predefined

as follows: allergies to any ingredients in the yogurts;

BMI $ 40 kg/m2; history of inflammatory bowel disease; history

of malabsorption syndrome; history of immunodeficiency;

current chemotherapy; diabetes; use of medication to treat,

prevent or cure diarrhoea or constipation within 1 month

before the start of the trial; history of gastric, small bowel

or colonic resection; history of gastric-emptying disorder or

thyroid disorder; consumption of narcotics, antipsychotics or

verapamil within 1 month before the start of the trial; known

pelvic outlet obstruction; consumption of antibiotics within

2 weeks before the start of the trial; pregnancy. Participants

were screened during the months of September 2010 up to

March 2011 and commenced study initiation in three different

cohorts. Participants were recruited from the community

around the metropolitan Washington, DC area.

Interventions

Both the placebo and active interventions comprised vanilla-

flavoured yogurts manufactured in a pilot facility located at

Cargill, Inc. Texturizing Solutions Dairy Applications Center.

Both yogurts were produced using the same standard yogurt for-

mula and the same starter cultures of Streptococcus thermophilus

and Lactobacillus delbrueckii ssp. bulgaricus, but the active

probiotic yogurt was additionally inoculated with Bf-6. The

dose of Bf-6 in each batch of yogurt was measured at the

beginning and end of each intervention period by plating
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onto selective Reinforced Clostridial Agar. A fresh supply of

yogurt was produced for each cohort, so no yogurt was con-

sumed more than 4 weeks after production. The goal was to

maintain a minimum dose of 1·0 £ 1010 colony-forming units/

serving, which was considered sufficient to have impact

throughout the trial. The dose of Bf-6 ranged from 5·6 £ 1010

colony-forming units/serving at the beginning of the interven-

tion period to 2·0 £ 1010 colony-forming units/serving at the

end of the intervention period, a relatively small change over

the 4 weeks. Participants were provided with fourteen individ-

ual four-ounce (113 g) containers of yogurts and instructed to

take one per d for 2 weeks, during both periods.

Outcomes

The primary objective was to measure the effect of Bf-6-

supplemented yogurt v. placebo on regulating CTT by a

simplified segmental colonic transit technique(20). Starting on

the 8th day of the intervention period, participants ingested

a once-daily series of three distinctive SITZMARKSw capsules

(Konsyl Pharmaceuticals, Inc.) at the same time each day for

three consecutive days. Each capsule contained twenty-four

radiopaque makers of a one shape; the O-ring marker was

taken on day 1, the Double D marker was taken on day 2

and the Tri-Chamber marker was taken on day 3. Participants

then received abdominal X-rays 24 and 96 h after the ingestion

of the final capsule. The CTT was calculated as the sum of the

markers detected on both X-rays.

Secondary outcomes were determined a priori and

recorded during the registration of the trial. A modified

Rome criteria questionnaire for determining irritable bowel

syndrome was collected for each participant(21). The Rome

score is a validated instrument referring to irritable bowel syn-

drome symptoms for ‘the last 12 weeks’; for the purposes of

the present study, the instrument was modified for ‘the last

2 weeks’. Other secondary outcomes were measured using

the Gastrointestinal Symptom Rating Scale Quality of Life(22)

and the Bristol Stool Chart(23) for the number of bowel

movements/week and of those bowel movements, the

number constipated. To determine nutrient intake, four separ-

ate 2 d diet recalls were collected. Participants were asked to

maintain a similar diet to their baseline diet throughout the

12-week study. The diet recalls were analysed for total

energy, protein, carbohydrates, fat and fibre.

Participant compliance was measured through follow-up

questionnaires every 2 weeks and daily stool diaries recorded

during the intervention periods. Stool samples were collected

four times during the study: during the run-in period; during

both intervention periods; at the end of the 6-week washout

period. Stool samples were immediately frozen by the subject

in a normal commercial freezer. Samples were collected by the

study staff within 24 h and stored at 2808C until DNA extrac-

tion. DNA was extracted from stool samples using the QIAamp

DNA Stool Isolation Mini Kit (Qiagen)(24). After extraction, the

DNA was analysed by PCR using primers for subspecies-

specific identification of B. animalis ssp. lactis: Bflact2

50-GTG GAG ACA CGG TTT CCC-30 and Bflact5 50-CAC ACC

ACA CAA TCC AAT AC-30(24).

Adverse event data were collected at all regularly scheduled

follow-ups, and participants were provided with 24 h emer-

gency contact numbers for immediate report.

Sample size

Based on previously reported data for a sample of healthy

females, their mean CTT was equal to 34·1 (SD 25·0) h(25).

Using these values, setting a ¼ 0·05, b ¼ 0·20, a total of

sixty-two women would be sufficient to detect a difference

of 9 h (i.e. 25 % change from baseline) between the placebo

and active probiotic CTT.

Data collection

Data were collected, coded and stored at Georgetown Univer-

sity. Approximately 20 % of the data were double entered and

verified for accuracy. The integrity of data collection and entry

was monitored by a third party representative from Cape Cod

Clinical Research, Inc.

Blinding and allocation concealment

Numerous steps were employed to ensure allocation conceal-

ment and blinding. Both placebo and active yogurts were

identical in taste, consistency, appearance and nutritional

value and arrived in identical packaging that was differen-

tiated by a colour-coded label. Once the bin numbers were

sent to the statistician, Cargill, Inc. had neither communication

nor further knowledge of which yogurts the participants were

receiving. Although the statistician was aware of the three bin

numbers that corresponded to group ‘A’ and the three bin

numbers that corresponded to group ‘B’, he was blinded to

which was the active or control. All research personnel and

the statistician were blinded throughout the study, including

the initial analysis of all data.

Statistics

Initially, basic statistics (means, medians, interquartile ranges,

variances, and frequency distribution) were used to describe

the baseline characteristics. Either parametric or non-para-

metric statistical tests were used to test differences in health

characteristics at baseline, primary and secondary outcomes,

and the dietary measures at baseline. The normality of data

was tested using the Shapiro–Wilk test.

The primary objective of the present study was to compare

the CTT between an active probiotic period and a control

(placebo) period on an individual basis. Therefore, the unit

of analysis for the primary objective was the paired difference

between the CTT for the control period minus the CTT for the

active period. After verification of normality, the paired t-test

was used to compare the mean CTT for the control period

v. the mean CTT for the active period. Similarly, either the

paired t-test or the Wilcoxon signed-rank test was used to

compare secondary variables and dietary characteristics. CI

for the differences were calculated using 95 % bootstrap tech-

niques. One participant who became pregnant during the
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study was not permitted to have a second CTT; for her period

2, we imputed the general mean CTT.

Additional analysis consisted of constructing a general linear

mixed model for testing the order of assignment (either active

in period 1 and then control in period 2 or vice versa), treat-

ment group (active or control) and the interaction between

treatment and order. The assumptions for this model were

examined using standard methods.

Data were coded and verified using SPSS (version 18; SPSS,

Inc.). Statistical tests and models were implemented using

JMP (version 9; SAS Institute, Inc.) and SAS (version 9.2;

SAS Institute, Inc.) software. All tests were two-sided and

P,0·05 was considered statistically significant. Analyses

were performed using the intention-to-treat principle.

Results

Recruitment, enrolment and participant flow

During the 6 months of enrolment from 30 September 2010

until 10 March 2011, 335 messages were left on the

Analysed – per protocol (n 60)
– Excluded from analysis due to protocol deviations (n 8)

–   Missed or late X-rays (n 4)
–   Pregnancy (n 1)
–   Sitz marker taken incorrectly (n 1)
–   Clinically diagnosed with viral diarrhoea (n 1)
–   Received the wrong bin number (n 1)

Excluded (n 55)
– No history of straining and/or hard stool (n 26)
– Health-related exclusion criteria (n 25)
– Unwilling to refrain from other probiotics (n 1)
– Above 65 years of age (n 1)
– Unable to comply with protocol (n 1)
– Did not complete screening process (n 1)

Assessed for eligibility (n 168)

Analysed – Intention to treat (n 68)
– Excluded from analysis (n 0)

Allocated to active (n 34)

Allocated to active (n 34)

Allocated to placebo (n 34)

Allocated to placebo (n 34)

Phase 1

Analysis

Randomised (n 68)

Enrolment Callers to screening telephone
line or website contacts (n 335)

Not assessed for eligibility
(unavailable for contact) (n 167)

Phase 2

Sensitivity analysis

Fig. 1. Flow diagram of study participation in the cross-over trial.

D. J. Merenstein et al.282

B
ri
ti
sh

Jo
u
rn
al

o
f
N
u
tr
it
io
n

https://doi.org/10.1017/S0007114513002237  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114513002237


recruitment line or study website (Fig. 1). Eligibility could not

be assessed for 167 women due to unsuccessful contact. Of

the 168 women screened for eligibility, fifty-five did not

meet the inclusion criteria. The remaining 113 participants

were eligible and sixty-eight were enrolled. Of these eligible

participants, forty-five either decided not to participate or

were not needed to achieve the a priori sample size. Later,

eight participants had protocol deviations: four participants

either missed or completed their X-ray late; one participant

became pregnant; one participant took the Sitz marker

capsules incorrectly; one participant had clinically diagnosed

diarrhoea; one participant received the wrong bin number.

All sixty-eight participants enrolled were included in the

intention-to-treat analysis (Fig. 1).

Baseline demographics

All three cohorts were statistically similar with respect to

demographics and health characteristics at baseline (data not

shown). Baseline demographics and health are reported for

the overall group (n 68; Table 1). The average age was

29 years old and the average BMI was 23 kg/m2. The majority

of women had a bowel movement at least once every 3 d.

There were no statistical differences among the baseline

demographics and health of the active and placebo periods

by initial treatment group.

Compliance

The number of self-reported yogurts consumed in the 2-week

periods did not differ between the groups. The group that

started with the active yogurt consumed an average of 6·9

Bf-6 yogurts per week and after cross-over, they averaged

6·9 control yogurts per week. The group that started with

the control averaged 6·8 four-ounce (113 g) servings of control

yogurts per week and after cross-over, they averaged 6·7 four-

ounce (113 g) servings of Bf-6 yogurts per week (data not

shown). Overall, during the active phase, 91 % of the partici-

pants on Bf-6 yogurt tested positive for B. animalis ssp.

lactis in their stools, while 94 % of the participants on control

yogurt tested negative (i.e. 6 % tested positive) for B. animalis

ssp. lactis (Table 2). Blinding worked appropriately as, when

surveyed at the end of the study as to which order the yogurts

were consumed in, 52 % of the participants who started with

active yogurt correctly guessed their order, while 51 % of the

participants who started on control yogurt accurately guessed

their order.

Primary outcome

The distributions for CTT were statistically similar for the

active and control periods, as were the medians; the average

CTT was 42·1 h for the active period compared with 43·3 h

for the control period (mean difference 1·2 h, 95 % CI 24·9,

7·4; Table 2). Each treatment group had the same number

of outliers.

Secondary outcomes

We examined all the other a priori determined secondary out-

comes, and there were no differences between the groups

(Table 2). All five nutrition components (energy, protein,

carbohydrates, fat and fibre) were examined at four different

times during the study and were found to be similar. Addition-

ally, we specifically examined whether the participant diets

changed during the two intervention periods, and found

that there were no statistical differences (data not shown).

The participant diets remained stable throughout the

consumption periods.

Table 1. Baseline demographics and health

(Mean values and standard deviations; number of participants)

Total (n 68)*

Age (years)
Mean 28·7
SD 10·6

BMI (kg/m2)
Mean 23·4
SD 4·1

Marriage status (n)
Married 15
Living with a partner 8
Single 42
Divorced 2

Racial background (n)
Asian 6
Black or African American 17
White 39
Other 6

Ethnicity
Hispanic or Latino (n) 9
Not Hispanic or Latino 57

College education (n) 45
Health insurance (n) 60
Income (n)

, $50 000 34
$50 000–$100 000 8
. $100 000 14

Have you ever heard of probiotics
before the study? (n)

58

Baseline health†
Mean 8·2
SD 1·0

Do you regularly have yogurt or probiotic
supplements? (frequency at least
five times per week)

23

In the past 2 weeks how often did you
have a bowel movement (n)
At least once per d 30
Every 1–3 d 31
Twice per week 6
Once per week 1

How much straining do you need to
pass a bowel movement (n)
Never 7
Sometimes 44
Often 15
Cannot pass without straining 2

Positive for modified Rome criteria (n) 36

* This refers to the maximum n per category; according to Institutional Review
Board regulations, participants were not required to answer all baseline
questions.

† On a scale of 1–10, how would you rate your overall health: 1 ¼ very unhealthy
to 10 ¼ extremely healthy.
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Sensitivity analysis

The per-protocol analysis of sixty participants was analysed

via imputation techniques, and the results of the primary

outcome did not change (data not shown). Baseline modified

Rome criteria were examined to determine the relationship

to CTT success, and no relationship was found between

modified irritable bowel syndrome and the CTT; the CTT

was 40·3 h for those without modified irritable bowel

syndrome and 47·2 h for those with modified irritable bowel

syndrome (P¼0·36).

The general linear mixed model procedure(18,26), with

order, treatment and interaction being terms in the model,

showed that the interaction was significant (P,0·01). This

implies that the mean CTT for the active and control periods

in period 2 are biased. The standard protocol then suggests

examining the results of only period 1 as a traditional random-

ised controlled trial(26–28). Using this method, the results from

period 1 showed that the mean CTT was 35·2 h for the active

period v. 52·9 h for the control period (P¼0·015).

Adverse events

Few adverse events were reported during the entire trial;

eleven participants accounted for twenty-two adverse events

and no serious adverse events were reported. Both the control

and active yogurts were consumed over 900 person days, with

nine adverse events reported in the control period and eight

adverse events reported in the active period, all of which

were self-limited (Table 3).

Discussion

The aim of the present study was to examine the role of

Bf-6-supplemented yogurt on CTT in women with a history

of straining during bowel movements or hard or lumpy

stools. It was hypothesised that the Bf-6 would have an

impact on the gastrointestinal tract and result in lower CTT

than the standard yogurt. However, the primary results

showed no clinical or statistically significant differences in

the mean CTT among the active and control yogurts as the

CTT were nearly identical. There were also no significant

differences in the secondary outcomes.

There are a few potential reasons as to why no differences

were found. According to the Food and Drug Administration

regulations, one is not permitted to enrol participants in a dis-

ease state. Thus, as demonstrated in Table 1, a healthy cohort

(baseline overall health 8·2; on a scale of 1–10: 1 ¼ very

unhealthy) with only limited active constipation was enrolled;

only 10 % of women had bowel movements less than twice

per week. Waller et al.(29) found significant differences in

whole gut transit in their B. lactis probiotic intervention, but

their participants were required to have one to three hard

bowel movements per week. Another study by Meance

et al.(16) on a different B. lactis probiotic found improved tran-

sit times, but subjects were randomised by baseline transit

times that were considerably slower than normal standards.

Another possibility is that a type II error occurred, in that

Bf-6 may have an impact on CTT but only in individuals

with slow CTT at baseline. No baseline CTT values were

recorded, as the use of two additional X-rays was believed

Table 2. Colonic transit time and secondary outcomes by treatment group

(Mean values and standard deviations; percentages and median values)

Control (n 68) Active (n 68)

Mean SD Mean SD Difference 95 % CI P

Primary outcome
Colonic transit time (h) 43·3 31·5 42·1 27·2 1·2 24·9, 7·4 0·69
Secondary outcomes
Modified Rome (% with positive irritable bowel syndrome) 28 22 6 28, 20 0·55
Modified Rome (% who answered no to all six questions) 30 50 220 244, 4 0·06
Quality of life 4·0 3·1 4·2 2·9 20·2 20·6, 0·2 0·48
Frequency of bowel movements over 2 weeks 13·4 5·5 16·7 8·1 23·3 26·7, 0·10 0·06
Frequency of constipated stools 6·3 4·9 1·4 21·7, 4·5 0·10

Median 3·0 3·0
PCR compliance (% positive for Bifidobacterium animalis ssp. lactis) 6·3 90·6 NA NA

NA, not available.

Table 3. Adverse events by period and type

Control
period

Active
period

Run-in or
washout
period

Total adverse events (n) 9 8 5
Participants with adverse events (n) 3 5 3
Serious adverse events (n) 0 0 0
Symptoms (n)

Abdominal pain 1
Abnormal stool 1
Bloating 1
Constipation 1 1
Cramping 2
Diarrhoea 1
Fever 1
Gas 1 1
Headache 1
Lack of appetite 1 1
Nausea 1 1
Irregular menses 1
Upset stomach 1 1 1
Vomiting 1 1
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to be unwarranted. However, subgroup analysis showed that

when examining the participants who began with placebo in

period 1 and with CTT greater than 40 h (n 18), the mean

difference in CTT was significant at 13·7 h. It is also possible

that other more clinically relevant gastrointestinal markers or

quality of life indicators are influenced by Bf-6 and need

further research to elucidate.

A strength of the present study is the cross-over design,

where each participant received both active and control

yogurts during different periods. The net result is increased

power with fewer subjects and smaller standard errors for

estimation. The criticism of this design occurs when there is

a significant treatment £ period interaction (such as what

was obtained in the present study), when the results in

period 2 are influenced by the results from period 1. While

there is controversy in the literature as to how to address

the interaction(17,19), one solution is to analyse the results in

period 1 as a randomised controlled trial. For completeness,

we performed this approach and the results showed a signifi-

cant difference in CTT between the active period at 35·2 h

(n 34) and the control period at 52·9 h (n 34) (P¼0·015)

in period 1. However, since the CTT were nearly identical in

the cross-over trial, we believe it is most probably a type I

error. Other strengths of the present study include high rates

of adherence, few protocol deviations, few adverse events

and nearly 100 % complete data.

There were several limitations to the study that deserve to

be mentioned. As discussed previously, it is possible that the

inclusion criteria included women who were too healthy

and if women were actively constipated or were required at

baseline to have irritable bowel syndrome, differences may

have been observed. We used a precise primary outcome of

CTT because regulatory bodies in the USA and Europe

accept this as an objective outcome, but other more clinically

oriented outcomes may have been more appropriate

measures. The literature supports our intervention period of

2 weeks, but this time frame may have been too brief to

have an impact on CTT. Similarly, the washout period of

6-weeks may not have been long enough. Again, the literature

supports much shorter washout periods and we were conser-

vative with this long period. Additionally, while the CTT was

the primary outcome and it appears that randomisation

worked, we were ethically unable to obtain baseline CTT.

We had multiple discussions among research personnel and

Institutional Review Board representatives and did not believe

that two additional baseline X-rays were justified. If a tra-

ditional parallel trial was conducted where baseline X-rays

were performed, the sample size would have increased par-

ticipants from sixty-eight to over 300 participants. Finally,

not enough research has yet been conducted to definitively

ascertain, but it is possible that Bf-6 has limited the ability to

have an impact on CTT in healthy women.

In conclusion, the results of the paired analysis clearly

showed no differences between the active and control

periods. We were able to detect evidence for B. animalis

ssp. lactis in the stool of patients by PCR, suggesting that

intact cells made it through the digestive tract and that, there-

fore, Bf-6 has the potential to exhibit clinical significance. As

this is one of the first studies of Bf-6, there is justification for

further study of this strain under different settings and

outcomes.
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