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1

What is already known about this topic?2

· The gut-skin axis concept and the relationship between atopic dermatitis and the 3

gut Microbiota is an increasingly documented fact and many researchers are 4

investigating the effect of oral administered of probiotic strains on this microbiota 5

and on the evolution of this skin disease.6

What does this study add?7

· This confirmatory study builds on the existing dataset for this combination probiotic 8

strains in the management of atopic dermatitis in children and adolescent. Results 9

confirm the beneficial effect of the probiotic on symptoms of atopic dermatitis. Also, 10

between 6-12 weeks, the probiotic group shows a reduction in the dose of topical 11

corticosteroids used, compared to placebo.12

13

14

ABSTRACT15

16

Background: Intestinal microbiota is altered in patients with Atopic Dermatitis (AD) when 17

compared to that of the healthy population. Some interventions with specific probiotic 18

preparations already demonstrate a change in the composition of this microbiota 19

accompanied by an improvement of the disease. 20

Objectives: This research work, is designed to evaluate the clinical efficacy of the 21

probiotic and to measure the effect of the intervention on the total dose of corticosteroids 22

administered to subjects.23

Methods: A double-blind, randomized, placebo-controlled clinical trial including AD24

participants, aged 4 to 17 years, to evaluate the clinical effect of a probiotic mixture of 25

Bifidobacterium lactis, Bifidobacterium longum and Lactobacillus casei in a total daily 26

consumption of 1x109. The analyzed clinical variables are the SCORAD (Scoring of Atopic 27

Dermatitis) and IGA (Investigator Global Assessment) indices, the effect on the 28

consumption of topical corticosteroids and the assessment of safety.29

Results: SCORAD index score at 12 weeks shows a statistically significant difference of -30

5.43 (-10.65 to -0.21) between the probiotic (SCORAD 13.52) and placebo groups 31

(SCORAD 18.96); p=0.04. Comparison between groups shows statistically significant 32
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3

difference in the number of patients with IGA score improvement over the 12-week 1

intervention: 29 (90.5%) patients in the probiotic group and 17 (56.7%) patients in the 2

placebo group (p<0.002). A comparison between groups of the proportions of days using 3

corticosteroids and the total grams of corticosteroids between baseline and end of study 4

shows no significant difference, but between weeks 6-12 there is a statistically significant 5

reduction in the probiotic group when compared with the placebo group in both variables.6

The numbers of adverse events are similar in both groups of treatment.7

Conclusions: T The probiotic used in this clinical trial demonstrates efficacy on the 8

change of the activity index of AD compared to placebo. The total number of days and 9

total amount of topical corticosteroids required by the subjects in the probiotic group 10

showed a significant reduction compared to placebo between 6-12 weeks.11

12

BACKGROUND13

Atopic dermatitis (AD) affects 8% of the population worldwide, with a majority being 14

diagnosed during childhood or adolescence.1 Mild to moderate cases are usually treated 15

with emollients, topical steroids, and phototherapy. In severe cases, oral corticosteroids 16

and other systemic immunosuppressants, including cyclosporine, methotrexate sodium or 17

azathioprine sodium may be required.2 The use of monoclonal antibodies and janus kinase 18

inhibitors has shown promising results in terms of both efficacy and safety.3
19

Environmental factors, immunological system and genetics are all thought to 20

contribute to the complex pathophysiological mechanism of AD.4 Over recent years the 21

relationship between the human microbiome and AD has been hypothesized, arguing the 22

implication of gut microbiota on the pathophysiology of AD.5,6 Thanks to the High 23

Throughput Sequencing technology, we are developing a greater understanding of the 24

microorganisms that colonize our intestines as well as many of its functions. One of these 25

functions is its contribution to the degradation of complex indigestible polysaccharides and 26

its essential role in the production of certain nutrients. Furthermore, short chain fatty acids 27

(SCFAs) resulting from the fermentation of dietary fibre by bacteria in the gastrointestinal 28

tract play a protective role against bacterial translocation from the intestinal lumen. This 29

process has been shown to occur in some inflammatory skin diseases, for example 30

psoriasis where intestinal bacterial DNA has been found in blood samples during symptom 31

flare ups.7,8 Those patients who have an intestinal microbiome rich in SCFA-producing 32

bacteria have a lower tendency to suffer bacterial translocation phenomena.9 This 33
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phenomenon may be partly responsible for the interconnection between the intestinal and 1

skin microbiota. Ultimately, this activation would provoke an immune and metabolic 2

response of the skin, which would affect the microbial composition of this organ itself.10
3

Previous studies show how the intestinal microbiota is altered in patients with AD 4

when compared to that of the healthy population.11 Some interventions with specific 5

probiotic preparations already studied the effect on the gut microbiota, demonstrating a 6

change in the composition of this microbiota accompanied by an improvement of the 7

disease.12-23
8

The probiotic preparation studied in this clinical trial has already demonstrated 9

efficacy on the change of the activity index of AD and on the total number of days that the 10

subjects in the study required steroid treatment for the disease.24 This new research work, 11

using the same blend and same dose, is designed to evaluate not only the clinical efficacy 12

of the probiotic (and confirm previous results), but also to measure the effect on the total 13

dose of corticosteroids administered to subjects and also the effect on the time free of new 14

outbreaks after finishing the treatment with the product under research.15

16

METHOD17

Study Design18

A double-blind, randomized, placebo-controlled clinical trial. The study received 19

approval from the Ethics Committee for Clinical Research of the University Hospital 20

Ramón y Cajal (Madrid, Spain), and was registered in the American Registry of Clinical 21

Trials (NCT03822624).22

Study population23

Participants in the study were aged 4 to 17 years, both male and female, with 24

diagnosis of AD according to Hanifin-Rajka criteria and SCORAD (Scoring of Atopic 25

Dermatitis) index of 20–40.25 Patients were excluded from the study if they met any of the 26

following conditions: Pregnancy, breast feeding, women of childbearing age who do not 27

commit to using an effective method of contraception, use of phototherapy for the AD in 28

the previous 2 months, systemic corticosteroids, cytotoxic or immunosuppressive therapy 29

in the previous 2 months or having an anticipated need during the first 12 weeks of the 30

study, probiotics intake in the previous 2 months, systemic antibiotics treatment in the 31

previous four days, fever (temperature > 37.5°C, axillary or equivalent), diseases related to 32
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immunodeficiency processes or cancer, other skin diseases that can make AD 1

assessment difficult or which require the continuous use of topical corticosteroids, patients 2

in whom any of the study products is contraindicated, patients who have participated in 3

research studies with medicinal products during the previous 3 months, patients with 4

gluten or lactose intolerance or inflammatory bowel disease (Crohn’s disease or ulcerative 5

colitis). Before being included in the study patients and parents or legal guardian agreed to 6

participate in the study by signing a written informed consent to participate in the trial.7

Recruitment, Randomization and Masking of Participants8

Participants were recruited among five different public University Hospital 9

dermatological departments and one private outpatient clinic in Spain by dermatologists 10

with expertise in paediatric dermatology. A physician assigned each patient a study 11

participant number from a stratified randomised list drawn up considering gender, patient 12

age and disease onset age variables. In each stratum, the numbers in the list were 13

randomised to each of the two intervention groups, to minimise the imbalance between 14

groups.15

Intervention16

The treatment evaluated in this study was the oral administration of one capsule 17

daily of a probiotic consortia containing Bifidobacterium animalis subsp. lactis CECT 8145, 18

Bifidobacterium longum CECT 7347 and Lactobacillus casei CECT 9104 at a 19

concentration of 1x10^9 cfu (colony-forming unit) per capsule with maltodextrin as anti-20

caking agent, for a period of 12 weeks. This mixture has been selected due to the 21

promising effective results when tested in previous preclinical studies26-29 and in a pilot 22

clinical trial in patients with moderate AD.24 The control product was the placebo, of a 23

similar appearance to the probiotic preparation, containing maltodextrin powder. The 24

product was delivered by the pharmacy service of the centre involved or the hospital 25

dermatological department attending patients.26

Other unblinded medication allowed during the study and similar in both groups 27

were: Topical corticosteroids methylprednisolone aceponate or diflucortolone valerate 28

0.05%, applied to the affected area during flare-ups once a day in a thin layer and gently 29

rubbed in, adjuvant emollient treatment recommended in skin that becomes very dry 30

during the study, systemic corticosteroids, oral antihistamines, topical antibiotics. All 31

medications taken by the patient during the study was recorded, specifying dose, 32

administration route and treatment duration.33
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Outcome measures1

The primary outcome measured was the difference in SCORAD index between 2

groups at the end of the study period. Secondary variables were: The number of days that 3

each patient requires topical corticosteroids administration over the 12 weeks of the study. 4

The total dose of topical corticosteroids used during the intervention. The number of 5

subjects with improvement in the IGA (Investigator Global Assessment) scale score of 1 6

point or greater from baseline. The number of adverse events by group.7

Study visits and procedures8

The study was structured in 6 visits, three of those face-to-face: Visit 1 when 9

subjects were included in the study; visit 4 in week 6 since the beginning of the oral intake 10

of the products and visit 6 when the study product intake ends at week 12. Other three 11

visits were telephone evaluation visits at weeks 2, 4 and 9 from inclusion of the patients in 12

the study (Supplementary material-I).13

Assessment of safety 14

A table was drawn up on the frequency of each type of adverse event as well as 15

the proportions of patients with the events, compared between the two groups. The 16

investigator made every possible effort to explain each adverse event and to evaluate its 17

possible relationship to the study product.18

Sample size19

Data from previous studies with a similar diagnosis and moderate severity have 20

shown that after a 12-week follow-up the mean SCORAD score fell an average of 8 and 27 21

points in the control and intervention groups respectively, and the standard deviations of 22

those changes were about 6 and 11 points in each group after a 12-week follow-up. It was 23

therefore estimated that with 35 patients per group we could detect a clinically relevant 24

difference between the two groups of 5.3 points in the mean change in the SCORAD index 25

from baseline, with a power of 80%, a Type I error of 0.05 and estimated losses of 10% of 26

subjects. 27

Data analysis and evaluation28

The continuous variables were summarised by means and standard deviation and 29

categorical variables with absolute and relative frequencies. Primary analysis was 30

conducted on an intention-to-treat basis, including each patient in the analysis within the 31
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from baseline, with a power of 80%, a Type I error of 0.05 and estimated losses of 10% of from baseline, with a power of 80%, a Type I error of 0.05 and estimated losses of 10% of 2626

subjects. subjects. 2727
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7

group assigned to that patient after randomization. For the analysis of the results, all 1

available data are used up to the last visit made by each randomized patient. The 2

statistical analysis was done using the computational R 3.3.2 package.3

A mixed linear regression model in which the individual is kept as the random factor 4

was used to compare the difference of the change from baseline in the SCORAD, between 5

the two study groups in the different visits. The normality was analyzed using the 6

Kolmogorov-Smirnov test. P-values were obtained using a wald-test of the linear 7

combinations of interest. Values at visits 4 and 6 were obtained assuming the SCORAD at 8

baseline was equal to its mean (i.e., the SCORAD at baseline centred at its mean was 9

equal to zero). Two arms Fisher’s test was used to evaluate IGA variable comparing, 10

between treatment groups, the proportion of patients that improved IGA score in at least 11

one point at each face-to face visit. Pearson’s chi-squared for the grouped values was 12

used to compare the proportion of days using corticosteroids per the number of days in the 13

study by group during an interval between visits, and the non-parametric Mann-Whitney-14

Wilcoxon test after verifying the homoscedasticity of the data was used to compare the 15

intake of corticosteroids by group. Finally, the Chi-squared tests of homogeneity 16

comparing the numbers of adverse events by group and a Mann-Whitney-Wilcoxon test 17

comparing of treatment adherence by group was used.18

19

RESULTS20

From October 2018 to February 2021, children with a diagnosis of AD were 21

enrolled in the study. Patients’ data included in the study comparing the two groups of 22

variables at baseline visit appears in descriptive Table 1. Information related with 23

assessed patients for eligibility, randomized and finally analyzed is included in the consort 24

diagram. Reasons of exclusion in any step of the study and number of patients with lost to 25

follow up in each one group of treatment are also included (Figure 1).26

Assessment of efficacy: SCORAD index27

Fitted values and differences of the SCORAD index between groups at each visit 28

appear in Figure 2. Trajectories of SCORAD index diverge at the end of the 12 weeks 29

intervention and shows a statistical significance difference of -5.43 (-10.65 to -0.21); 30

p=0.0416, among participants treated with the placebo (Baseline SCORAD 33.51 and final 31

follow up SCORAD 18.96) when compared with data in patients in the probiotic group 32
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study by group during an interval between visits, and the nonstudy by group during an interval between visits, and the non

Wilcoxon test after verifying the homoscedasticity of the data was used to compaWilcoxon test after verifying the homoscedasticity of the data was used to compa

intake of corticosteroids by group. Finally, the Chiintake of corticosteroids by group. Finally, the Chi

comparing the numbers of adverse events by group and a Manncomparing the numbers of adverse events by group and a Mann

comparing of treatment adherence by group was used.comparing of treatment adherence by group was used.

From October 2018 to FebFrom October 2018 to Feb

enrolled in the study. Patients’ data included in the study comparing the two groups of enrolled in the study. Patients’ data included in the study comparing the two groups of 

variables at baseline visit appears in descriptive Table 1. Information related with variables at baseline visit appears in descriptive Table 1. Information related with 

assessed patients for eligibility,assessed patients for eligibility,

diagram. Reasons of exclusion in any step of the study and number of patients with lost to diagram. Reasons of exclusion in any step of the study and number of patients with lost to 

follow up in each one group of treatment are also included (Figure 1).follow up in each one group of treatment are also included (Figure 1).

Assessment of efficacy: SCORAD Assessment of efficacy: SCORAD 2727
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8

(baseline SCORAD 33.68 and final follow up SCORAD 13.52). Difference between groups 1

in the SCORAD subcomponents at each visit are included in Table 2.2

Assessment of efficacy: Investigator Global Assessment3

Comparison between groups shows statistically significant difference in the 4

number of patients with IGA score improvement of 1 point or greater from baseline 5

over the12-week intervention: 29 (90.5%) patients in the probiotic group and 17 6

(56.7%) patients in the placebo group (p<0.002). On the other hand, analysis of 7

differences between both groups of intervention at each face-to-face visit during the 8

study are included in Figure 3.9

Days of topical corticosteroids use10

A comparison between groups of the proportions of days using corticosteroids per 11

the number of days in the study was performed. Between baseline and end of study there 12

is no significant difference, however a post-hoc analysis of the data between weeks 6-12 13

shows a statistically significant reduction in the probiotic group compared with the placebo 14

group (Table 3).15

Total use of topical corticosteroids16

A comparison of the total amount of corticosteroids administered by group in the 17

specified interval is shown in Table 4. There is no significant difference in the amount of 18

corticosteroid administered between baseline and end of the study. However in a post-hoc 19

analysis of the data from between weeks 6-12 shows a statistically significant difference in 20

corticosteroid use between the probiotic and placebo groups.21

Assessment of safety22

The numbers of adverse events between groups of intervention are included in 23

Table 5. There is no significant difference between both groups under treatment.24

Adherence to treatment25

A comparison of treatment adherence by group, at visits 4 and 6, was performed. 26

No differences were found between probiotic vs placebo groups, with adherence higher 27

than 95% in both groups: 96.6% vs 95.5% in week 6 of intervention and 95.2% vs 97.6% 28

at the end of the intervention.29

30
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the number of days in the study was performed. Between baseline and end of study there the number of days in the study was performed. Between baseline and end of study there 

hoc analysis of the data between weeks 6hoc analysis of the data between weeks 6

shows a statistically significant reduction in the probiotic group compared with the placebo shows a statistically significant reduction in the probiotic group compared with the placebo 

Total use of topical corticosteroidsTotal use of topical corticosteroids

A comparison of the total A comparison of the total amount of corticosteroids administered by group in the amount of corticosteroids administered by group in the 

specified interval is shown in Table 4. There is no significant difference in the amount of specified interval is shown in Table 4. There is no significant difference in the amount of 

corticosteroid administered between baseline and end of the study. However in a postcorticosteroid administered between baseline and end of the study. However in a post

analysis of the dataanalysis of the data from between weeks 6from between weeks 6

corticosteroid use between the probiotic and placebo groups.corticosteroid use between the probiotic and placebo groups.

essment of safetyessment of safety

The numbers of adverse events between groups of intervention are included in The numbers of adverse events between groups of intervention are included in 

Table 5. There is no Table 5. There is no 

Adherence to treatmentAdherence to treatment2525

2626
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DISCUSSION1

In recent years, several studies have explored the effectiveness of specific 2

probiotic strains, not only in the treatment12-23 but also in the prevention of AD.30-33 Current 3

evidence of all these published works suggests that certain probiotic strains could be an 4

option as coadjuvant treatment to improve moderate and severe AD recovery rates in 5

children and adults.34 Despite the high number of studies and patients included in all these 6

works, there is no strong clinical experience to date among dermatologists and 7

pediatricians in most parts of the world supporting clinical effectiveness of oral probiotics 8

administered to patients with AD. This is in part due to the lack of repeated clinical trials 9

with the same probiotic demonstrating strain-specific effectiveness.35-39 This fact makes it 10

difficult for clinicians to decide on the choice of a specific probiotic preparation.11

The clinical trial reported herein explores the role of a probiotic blend administered 12

to patients with moderate AD. This blend was evaluated in a previous clinical study, the 13

results of which were published in January 2018.24 The aim of this clinical study is twofold, 14

on the one hand to confirm the previously published findings regarding the efficacy of the 15

product.24 On the other hand, to demonstrate whether the use of topical corticosteroids is 16

lower in patients treated with the probiotic. To our knowledge, this last point has not been 17

previously analyzed meanwhile most of the previous studies focused on the clinical 18

response, the effect on the immune system or the effect on the intestinal microbiota. 19

Our results confirm that administration of this specific probiotic blend is an effective 20

coadjuvant treatment for reducing the severity of AD with significant reduction in SCORAD 21

and IGA indices. The total consumption of corticosteroids does not show statistically 22

significant difference during the 12-week treatment, but on sub-group analysis, 23

(established as secondary variable in the approved study protocol), during the second half 24

of the intervention the use of topical corticosteroids was lower in the probiotic group.25

The first study protocol using the same probiotic blend was more restrictive with 26

diet limitations to participants that the protocol of this new study recruiting patients in a 27

normal clinical practice situation. Hence, patients under different type of diets participated 28

and allowed researchers to evaluate if this probiotic blend worked, regardless of the 29

patient’s diet. Results confirm that administration of this specific probiotic is effective in 30

reducing SCORAD and IGA indices, with statistical significance differences at the end of 31

follow up. These findings are like those previously described with this blend at equal daily 32

dose and corroborates the effectiveness of product. Although differences between both 33
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Our results confirm that administration of this specific probiotic bleOur results confirm that administration of this specific probiotic ble

coadjuvant treatment for reducing the severity of AD with significant reduction in SCORAD coadjuvant treatment for reducing the severity of AD with significant reduction in SCORAD 
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significant difference during the 12significant difference during the 12

(established as secondary variable in the approved study protocol), during the second half (established as secondary variable in the approved study protocol), during the second half 

of the intervention the use of topical corticosteroids was lower in the probiotic group.of the intervention the use of topical corticosteroids was lower in the probiotic group.

The first study protocol using the same probiotic blend wThe first study protocol using the same probiotic blend w

diet limitations to participants that the protocol of this new study recruiting patients in a diet limitations to participants that the protocol of this new study recruiting patients in a 2727

normal clinical practice situation. Hence, patients under different type of diets participated normal clinical practice situation. Hence, patients under different type of diets participated 2828
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groups have not been as great as those observed in the first mentioned study, they are 1

similar or even greater than those described in other previous studies using other probiotic 2

strains.40-50
3

Most of the patients were included in the study during the COVID-19 pandemic. It is 4

known that COVID-19 increases the number of patients with low adherence to treatment in 5

some different clinical trials, and that it causes a worse evolution of some concomitant 6

diseases, including among others, AD.51-57 In fact, an unexpected high percentage of cases 7

without compliance in the protocol study, reaching 20%, appears among our patients. 8

The total amount of topical corticosteroids use during intervention was lower in the 9

group of patients receiving the probiotic blend when compared to patients included in the 10

placebo group. Data shows how the total oral administration of corticosteroids is similar in 11

both trial arms during the first half of the study, but in the last 6 weeks of the intervention, 12

difference between both groups reach the statistical significance difference. These results 13

are consistent with other data collected in the first clinical study, which showed how 14

difference between groups in the variable “days of use of steroids” started to appear from 15

the middle of the intervention, and the reason is probably due to the delay in the effect of 16

the treatment on the structural changes of the microbiome. Many previously published 17

studies evaluating the effect of probiotics on the gut microbiota, have documented how 18

there is a period of induction necessary for the intestinal microbiota to be modified.58-60 In 19

the case of AD this time sems to be close to six weeks, as was suggested in the first 20

clinical study done with this probiotic preparation and in the one here communicated.24
21

Considering that diet has not been a criterion for the inclusion of patients and the 22

multicenter design of the trial, an important point of this study is the applicability of these 23

results to patients consuming different types of diet and from different geographic areas in 24

Spain. This data resolves one of the limitations raised by the first study in which only 25

patients with a Mediterranean diet were included.26

Some limitations of the study should be considered, including the applicability of 27

our results to patients extended to other population groups such as newborns or adults, 28

still not explored with these specific probiotic strains blend. Another limitation is the high 29

number of patients not receiving allocated intervention after been randomized, due to the 30

problems in the development of clinical trials caused by the COVID-19 pandemic. Other 31

limitation is that it was not possible to collect the cases of recurrence during the three 32

months after the intervention finished, (as planned in the initial protocol), due restrictions to 33
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multicenter design of the trial, an important point of this study is the applicability of these multicenter design of the trial, an important point of this study is the applicability of these 
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patients with a Mediterranean diet were included.patients with a Mediterranean diet were included.

2727

our results to patients extended to other population groups such as newborns or adults, our results to patients extended to other population groups such as newborns or adults, 2828
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care patients during the COVID-19 pandemic. In any case, it is to be expected that the 1

outbreaks will continue to occur when patients stop using the probiotic blend, and that new 2

rounds of probiotic treatment or a longer initial treatment can keep patients disease-free 3

for longer.4

As conclusion, the results of our study indicate a positive effect of the probiotic in 5

reducing the SCORAD index, the IGA index, and lowering the use of topical corticosteroids 6

in sub-group analysis. This evidence supports the efficacy of administering this probiotic 7

blend to patients with moderate AD and while the sample size in the clinical trial is 8

relatively modest, viewed in conjunction with the existing trial data for this same probiotic, 9

clinicians and patients may consider this probiotic blend as a novel adjunct to conventional 10

topical treatments for AD. Further confirmatory clinical trials in other age groups and other 11

geographical areas are needed to better understand how this microbiome intervention 12

works.13

14
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Figure 2. Fitted values and differences of the SCORAD between groups.24
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Table 1. Baseline characteristics of the participants by group1

2

Placebo Probiotic Overall

N = 35 N = 35 N = 70

Age (years); Mean (SD) 8.40 (3.77) 8.43 (3.28) 8.41 (3.51)

Gender (Female); N (%) 24 (68.6%) 22 (62.9%) 46 (65.7%)

Weight (kg); Mean (SD) 31.7 (14.3) 35.3 (15.3) 33.5 (14.8)

Height (cm); Mean (SD) 128 (28.9) 136 (19.0) 132 (24.6)

Age at onset of AD (years); Mean (SD) 0.882 (1.27) 0.857 (1.83) 0.870 (1.57)

Corticoids use; N (%) 18 (51.4%) 18 (51.4%) 36 (51.4%)

Antihistamines use; N (%) 12 (34.3%) 8 (22.9%) 20 (28.6%)

Topical antibiotics use; N (%) 4 (11.4%) 3 (8.6%) 7 (10.0%)

SCORAD; Mean (SD) 33.5 (7.09) 33.7 (5.02) 33.6 (6.10)

Spread; Mean (SD) 19.6 (11.7) 14.9 (8.35) 17.3 (10.3)

Intensity; Mean (SD) 6.31 (1.53) 6.64 (1.15) 6.48 (1.35)

Subjective symptoms; Mean (SD) 7.49 (3.85) 7.44 (3.52) 7.46 (3.66)

IGA; N (%)

Almost cleared or Slight (1-2) 14 (40%) 8 (22.9%) 22 (31.4%)

Moderate or Severe (3-4) 21 (60%) 27 (77.1%) 48 (68.6%)

SD: Standard Deviation; AD: Atopic Dermatitis; SCORAD: Scoring of Atopic Dermatitis; IGA: 3

Investigator Global Assessment.4

5

Table 2. SCORAD subcomponents fitted values and differences between groups.6

7

SCORAD 
subcomponent

Time Placebo Probiotic Difference P-value

Value A 
(Spread)

Baseline 19.64 14.93 -4.72 (-0.13 to 9.57) 0.06

Week 6 7.39 7.32 -0.07 (-2.84 to 2.70) 0.96

Week 12 5.97 3.41 -2.56 (-5.25 to 0.13) 0.06

Value B 
(Intensity)

Baseline 6.31 6.64 0.33 (-0.97 to 0.32) 0.31

Week 6 4.10 3.91 -0.19 (-1.06 to 0.67) 0.65

Week 12 4.19 2.92 -1.27 (-2.43 to -0.1) 0.03

Value C 
(Subjective 
symptoms)

Baseline 7.49 7.44 -0.04 (-1.72 to 1.80) 0.96

Week 6 3.35 3.15 -0.21 (-1.79 to 1.37) 0.79

Week 12 3.11 2.58 -0.53 (-2.09 to 1.02) 0.49

8

9
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Table 3. Comparison of the proportions of days using topical corticosteroids per the 1

number of days in the study2

Time interval Group
Days 

of use

Days 

in study
Proportion Difference P-value

Baseline to 
Week 6

Placebo 210 1522 0.138 -0.020 
(-0.006 to 0.046)

0.13
Probiotic 231 1460 0.158

Week 6 to 
Week 12

Placebo 209 1378 0.152 -0.052 
(-0.078 to -0.027)

<0.001
Probiotic 136 1370 0.099

Baseline to 
Week 12

Placebo 419 2900 0.144 -0.015 
(-0.033 to 0.003)

0.11
Probiotic 367 2830 0.130

3

4

Table 4. Comparison of the grams of topical corticosteroids administered by group in the 5

specified interval6

Time interval Group Median (SD) P-value

Baseline to 
Week 6

Placebo 3.0 (11.2)
0.67

Probiotic 3.0 (20.6)

Week 6 to 
Week 12

Placebo 4.0 (14.1)
0.02

Probiotic 0.0 (5.6)

Baseline to 
Week 12

Placebo 6.0 (21.6)
0.27

Probiotic 5.0 (21.2)
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Table 5. Comparison of the number of adverse events by group1

Type Placebo Probiotic P-value

Gastrointestinal 1 5 0.22

Gastric virus 3 6 0.51

Neurological 9 4 0.27

Muscular 2 1 1

Influenza 8 2 0.10

Fever 2 4 0.71

Respiratory, eyes 12 6 0.25

Allergy, skin 6 8 0.79

Laryngology 3 3 1

Other 8 5 0.58

TOTAL 54 44 0.34
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