PRESENTATION

Treatment of Atopic Dermatitis Eczema With a High
Concentration of Lactobacillus salivarius LSO1 Associated
With an Innovative Gelling Complex

A Pilot Study on Adults
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Goals: To evaluate the efficacy of a highly concentrated Lactoba-
cillus salivarius preparation containing a gelling complex formed by
Streptococcus thermophilus ST10 and tara gum in the treatment of
atopic dermatitis (AD).

Background: Previous studies have demonstrated an improvement
in AD symptoms after administration of the probiotic strain L.
salivarius LSO1. S. thermophilus ST10 and tara gum create a gelling
complex that adheres to intestinal mucus and improves barrier
function.

Study: A prospective, controlled pilot trial was carried out to
evaluate how the association of S. thermophilus ST10 and tara gum
could improve the activity of L. salivarius LSOl administered at
high doses to adults with AD. Twenty-five patients were included
into the study: 13 were treated for 1 month with the active for-
mulation, whereas 12 represented the placebo group. Scoring
Atopic Dermatitis index was determined before and at the end of
probiotic administration. Fecal samples were also collected to
evaluate changes in bacterial counts of Staphylococcus aureus and
clostridia.

Results: A significant improvement in SCORAD index was
observed in the probiotic group after 1 month of treatment,
whereas no significant changes occurred in placebo patients. A
slight decrease in fecal S. aureus count was observed in probiotic-
treated patients.

Conclusions: Data obtained in this study suggest a potential role for
L. salivarius LSO1 in the treatment of AD. The addition of tara
gum and S. thermophilus ST10 seems to improve the overall efficacy
of the probiotic strain, in particular shortening the time required
for the onset of the positive effects. Further studies to investigate
the activity of this preparation are advisable.
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topic dermatitis (AD) is a chronic and relapsing

inflammatory disease that primarily affects the skin,
causing pruritic lesions, dryness, and staphylococcal infec-
tions.'= Given its symptoms, AD represents a substantial
burden for patients, their families, and society as a whole.*>
Onset of the disease usually occurs early in childhood and
15% to 30% of the pediatric population has been diag-
nosed with AD.® Although AD may disappear over time,
40% to 60% of pediatric patients with AD continue to have
symptoms, and the estimated prevalence in adults is 2% to
10%.6°8

Different but partially overlapping clinical phenotypes
have been recognized. Despite topical therapy and skin care
effective in controlling AD, most patients present manifes-
tations that do not respond to usual treatments.

AD is highly inheritable, involving several genes
related to skin barrier function and the immune system, but
also environmental factors and lifestyle habits such as
stress, infections, and allergens.9’10 Despite the fact that the
detailed mechanisms underlying inflammation of AD skin
are not fully understood, a defect in skin barrier function
and an immune imbalance play a crucial role, leading to T-
helper cell-type 2 (Th2)-biased immune responses.!1:12
According to recent findings, these factors, combined with
pruritus, are strictly related in a highly complex interplay
that may lead to the development of AD.!3 Mutations in
filaggrin genes and abnormalities in tight junctions have
been widely reported to occur frequently in AD
patients.!*!> Alterations in skin barrier function are asso-
ciated with transepidermal water loss, which is correlated
with severity of AD. Staphylococcus aureus colonization, in
turn, may favour the penetration of microbial antigens,
which are responsible for subsequent sensitization.'® Both
innate and adaptive immunity are involved in the devel-
opment, maintenance, and flare-up of AD.'* A complex
pattern of cytokines has been recognized as being involved
in AD. In the acute phase of AD, the adaptive immune
response is mediated by increased levels of Th2 and Th22
cytokines, which negatively affect epidermal differentiation,
thus resulting in reduced filaggrin gene expression.'* The
acute phase is characterized by the prevalence of a Th2
response and a reduction in Th17-cell expression.!” More-
over, after the formation of acute lesions, increased release
of interferon-y induces apoptosis of keratinocytes. As a
consequence, Toll-like receptors, which are usually present
on the surface of keratinocytes, are reduced along with
keratinocyte-derived antimicrobial peptides.!* The chronic
phase is dominated by a Th1 response associated with Th22
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cells. Increased levels of 1L-22, along with I1L-31 and IL-9,
are responsible for itching and pruritus.'® Pruritus, in turn,
worsens skin barrier functions, thus closing a vicious circle
initiated by a disruption of stratum corneum function.

Although the role of intestinal microbiota in the
development of AD is still debated, differences in the
composition of skin and intestinal microbiota between AD
and healthy subjects have been reported by several stud-
ies.”® 2 In particular, higher amounts of clostridia and
qualitative differences in bifidobacteria population have
been found in the gut of AD patients compared with
healthy subjects.?0>* Because probiotics have important
activity on the immune system, they may represent a valid
option for treatment of AD. Numerous studies support the
use of probiotics in AD treatment. Nonetheless, differences
in outcome are related to composition and route of
administration.”>2° As the mechanisms of action of pro-
biotics are strictly strain dependent,’ they should be eval-
uated for specific targets before any properties are claimed.
Our previous studies’’3 performed with Lactobacillus
salivarius LSO1 in adult AD patients showed a favorable
effect on AD symptoms by improving intestinal perme-
ability, lowering S. aureus fecal counts, modulating cyto-
kine release, and ameliorating SCORAD index. The
observed improvement in intestinal barrier function led to
the development of a new formulation containing a higher
bacterial concentration of L. salivarius LSOl and an asso-
ciation with Streptococcus thermophilus ST10 and tara gum.
S. thermophilus ST10 and tara gum form a gelling complex
that is able to adhere to intestinal mucus, with mechanical
activity that should enhance intestinal barrier function.

In this study, we present data obtained in a pro-
spective, controlled pilot trial designed to evaluate the
efficacy of this new formulation in an AD adult population.

METHODS

Study Population and Study Design

Patients aged 25 to 63 years treated by the Clinical
Dermatology Unit of IRCCS Galeazzi Orthopaedic Insti-
tute in Milan, Italy, were included in the study. The
inclusion criteria were: AD according to Hanifin and
Rajka,? with predominant rough and fissured skin as well
as pruritus for at least 2 months. Pregnant or lactating
women were excluded.

The primary exclusion factors were the presence of
chronic dermatosis such as seborrheic dermatitis, contact der-
matitis, nummular eczema, psoriasis, ichthyosis, an immuno-
deficiency or any immunological disorder, scabies, cutaneous
fungal infection, HIV-associated skin disorders, malignant
diseases, T-cell lymphoma, Letterer-Siwe disease, progressive
systemic diseases, serious internal diseases (eg, serious decom-
pensated diseases of the heart, liver, and/or kidneys, or diabetes
mellitus), or hypersensitivity toward one of the ingredients in
the investigational product. Study participants who had been
taking part in another study or had taken an investigational
product during the last 4 weeks before the start of treatment
were not allowed to take part in the study.

The study participants were allowed to continue to use
any medication that they had been taking before the study
at the same dose, unless the medication could be dis-
continued. Prohibited medications before the start of the
study and during the study were the following: 30 days
before the start of the study, physical ultraviolet therapy,
anti-inflammatory medications used to treat AD,
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and immunomodulating medications were not allowed.
Fourteen days before the start of the study, nonsteroidal
antirheumatic drugs, systemic glucocorticosteroids, tran-
quillisers, or antiemetic agents from the phenothiazine
group were forbidden, and 7 days before the study, patients
were not permitted to take antidepressants.

The study was designed as a prospective, controlled,
pilot trial. Patients were randomized on a 1:1 ratio to
receive the active treatment (group A) or a placebo (group
B). A total of 35 patients were screened and 10 screening
failures occurred; forbidden medications (pimecrolimus,
antidepressants; n = 2), holidays (n = 2), refusal of fecal
sampling (n = 1), no interest in participating (n = 1), and
no reason specified (n =4). Twenty-five patients were
allocated into 2 groups: group A comprised 13 patients who
were given the probiotic preparation, and group B included
12 patients receiving placebo, as control group.

The study was conducted according to ICH guidelines
for Good Clinical Practice. All procedures followed were in
accordance with the Helsinki of Declaration of 1975, as
revised in 2000 and 2008. The study was carried out after
obtaining informed consent from all the patients, and in
line with the guidelines for experimental studies on humans
applicable within our Institute. Informed verbal and written
consent was obtained from all patients.

The objective SCORing Atopic Dermatitis (SCORAD)
index and S. aureus and clostridial fecal counts were assessed
before treatment (T0) and after 30 days of treatment (T1). As
safety parameters, the occurrence of adverse events, hema-
tological and clinical-chemical laboratory tests, and vital
signs were assessed.

Probiotic Administration

The probiotic product (lot 001/13 Probiotical, Novara,
Italy) used in the study contained a freeze-dried mixture of
5% 10° CFU/sachet of L. salivarius 1.S01 (DSM 22775),
2 x 10° CFU/sachet of S. thermophilus ST10 (DSM 25246),
and tara gum (125mg). The placebo sachets contained
gluten-free maltodextrins (lot 001/13, Probiotical). The
products were maintained at 4°C in the dark until use, when
1 sachet was dissolved in water. Patients were given a box
containing 30 sachets of either the probiotic mixture or the
placebo, enough for 1 month of treatment.

Fecal Samples

Fecal samples were collected before treatment and at
the end of 30 days treatment. Samples were stored at
—80°C until analysis. One gram of feces was dissolved in
10 mL of a 0.5 g/L peptone saline solution and, after proper
dilution in the same medium, aliquots of 10 and 100 puL
were seeded onto Schaedler blood agar (SCH), Clostridium
difficile (CD) agar, and mannitol salt (MSA) agar. All
media were purchased from BioMerieux (Marcy L’Etoile,
France). After incubation in anaerobiosis for 72 hours at
37°C, colonies of spore-forming gram-positive bacilli grown
on SCH and CD were identified by DNA sequencing.
Colonies of gram-positive catalase-positive cocci grown on
MSA plates after incubation for 48 hours in aerobiosis
at 37°C were identified by means of biochemical tests
(Vitek2 System, BioMerieux). The limit of detection was
21og CFU/g of feces.
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DNA Sequencing

Identification of clostridia was achieved by DNA
sequencing of variable regions V1 and V3 of the 16S rRNA
gene by pyrosequencing (PSQ96RA, Diatech, Jesi, Italy).

In summary, suspensions of about 10'°CFU/mL of
bacteria from pure cultures were heated to 100°C for
10 minutes and centrifuged at 18,000g for 2 minutes.
Supernatants were stored at —20°C until analysis. Primers
and PCR settings were chosen as previously described by
other authors.3* The sequences obtained were inserted in
BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi) for accu-
rate identification.

Statistical Analysis

Differences in sex between the 2 groups were calcu-
lated using a 2 test. Differences in SCORAD and bacterial
counts between treatment groups were evaluated by means
of Student ¢ test. Variations in SCORAD and bacterial
counts at TO and T1 in the same group were compared by
t test for paired data.

RESULTS

Study Population

All of the 25 patients who agreed to commence the
protocol completed the study. At the beginning of
the study, no statistical differences were found between the
placebo and treated groups in terms of age, male/female
ratio, and SCORAD scores (Table 1).

Clinical Effects of Probiotic Administration

Patients treated with the probiotic (group A) generally
experienced an improvement in their AD symptoms, espe-
cially in the first week of treatment, which was maintained
during the treatment period. In particular, they reported an
improvement in pruritus, which led to a decrease in the use
of topical corticosteroids and emollient products. No dif-
ferences in AD symptoms were noted by patients treated
with placebo. No significant adverse events were registered
during the study.

The SCORAD index significantly diminished in the
active group from TO to T1 (P < 0.0001, Fig. 1), whereas no
variations were observed in the placebo group (P = 0.274,
Fig. 1). After 1 month of treatment, the SCORAD index in
group A was significantly lower than in group B (P = 0.015).

Changes in Fecal Microflora

No changes in fecal counts of clostridia were observed
for the 2 groups (Fig. 2). In contrast, in 10 of the 13 patients
in group A, a variable decrease in the amount of S. aureus,
ranging from —1.04 to —0.18log CFU/g, was observed
(P =0.083). No changes were observed in group B, with

TABLE 1. Clinical and Epidemiological Data for Patients Enrolled
in the Study

Characteristics Group A Group B P
No. patients 13 12

Age (y) 43.6 + 10.7 417+ 11.8 0.679
Sex (male/female) 8/5 7/5 0.705
SCORAD index 40.62 + 4.47 40.05 + 3.71 0.757

Age and SCORing of Atopic Dermatitis (SCORAD index) are expressed
as mean = SD.
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FIGURE 1. SCORing of Atopic Dermatitis index at baseline (white
bars) and after 1 month of treatment (black bars). Group A:
probiotic; group B: placebo.

only 1 patient showing a decrease in fecal S. aureus, as
shown in Figure 2.

DISCUSSION

The rationale for the use of probiotics in allergic dis-
eases including AD derives from their ability to rebalance
the intestinal microbiota, and modulation of inflammatory
mediators.

Strain-dependent effects of probiotics in AD have been
described in several studies and have been summarized in
recent reviews.23337 Restoration of intestinal barrier
function, stimulation of intestinal IgA production, and
modulation of cytokine production have been observed in
clinical studies, while probiotics have been shown in vitro to
downregulate Th2 and regulatory cytokines.? However,
despite the numerous studies performed, the efficacy of
probiotic administration for the treatment or prevention of
AD remains controversial. Moreover, as probiotic activity
is strictly strain dependent, comparison of the results from
different trials is complicated. Because of the strain-specific
activity of probiotics, careful evaluation of their effects
should be carried out before marketing of probiotics-based
products.

In a previous study by our group, a 4-month admin-
istration of L. salivarius LSO1 at a lower dose to adults with
AD has been shown to be associated with an improvement
in SCORAD index and a significant decrease in staph-
ylococcal fecal content.?” Therefore, we hypothesized that

6 S.aureus Clostridia

5

Log CFU/g faeces
L7

Group A Group B Group A Group B

FIGURE 2. Fecal counts of Staphylococcus aureus and clostridia at
baseline (white bars) and after 1 month of treatment (black bars).
Group A: probiotic; group B: placebo.
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the addition of S. thermophilus ST10 and tara gum to L.
salivarius LS01 at higher concentrations could improve the
effects of the L. salivarius strain alone. The major finding of
this study is the improvement in SCORAD index observed
after only 1 month of treatment by patients included in the
active group. Improvement in SCORAD was reflected by
the reporting of less intense pruritus suffered by treated
subjects, particularly in the first week of treatment.
Unfortunately, registration of consumption of topical cor-
ticosteroids or other remedies was not planned as part of
the study design, so it is not possible to statistically evaluate
these data. It has been reported that improvement in
SCORAD index persists until probiotic supplementation is
discontinued®’ and prolonged administration leads to a
more persistent improvement in SCORAD index.?® The
previous observation that L. salivarius LSOl is able to
persist in the gut after the end of administration3! suggests
a longer lasting effect, which, however, needs to be con-
firmed by further studies. In the previous study,’! a sig-
nificant decrease in fecal S. aureus was observed after 16
weeks of treatment. This trend was only partially confirmed
by this study, in which the observed decrease was not so
significant as previously reported. However, it should be
noted that, in this study, probiotic treatment lasted only 30
days, which is much shorter compared with the previous
study. It may be hypothesized that prolonged treatment
should yield a more marked difference in fecal counts.

Colonization of skin and nares by S. aureus is a
common feature in AD subjects and a correlation between
skin S. aureus and barrier impairment has been reported.!®
Conversely, fewer data are available on the role of S. aureus
in the gut. Higher fecal counts of staphylococci have been
found in AD patients compared with healthy subjects,*40
leading to the hypothesis that intestinal S. aureus may
influence skin symptoms in AD. Our study seems to con-
firm this hypothesis, although this is not supported by
statistical analysis. It would be interesting in further studies
to compare fecal S. aureus with biotypes isolated from skin,
to better characterize the relationship between staph-
ylococcal intestinal and skin colonization.

This study, like all pilot studies, presents some limi-
tations: it has been conducted on a limited population and
follow-up data after probiotic discontinuation are lacking.
Nonetheless, it has shown the beneficial effects that admin-
istration of L. salivarius is able to induce in adult AD
patients.

In conclusion, data obtained provide sufficient infor-
mation for future studies aimed at providing a more in-
depth evaluation of the effects of this new formulation in a
larger population.

REFERENCES

1. Denby KS, Beck LA. Update on systemic therapies for atopic
dermatitis. Curr Opin Allergy Clin Immunol. 2012;12:421-426.

2. Bieber T. Atopic dermatitis. N Engl J Med. 2008;358:
1483-1494.

3. Wollenberg A, Ehmann LM. Long term treatment concepts
and proactive therapy for atopic eczema. Ann Dermatol.
2012;24:253-260.

4. Sanchez-Pérez J, Daudén-Tello E, Mora AM, et al. Impact of
atopic dermatitis on health-related quality of life in Spanish
children and adults: the PSEDA study. Actas Dermosifiliogr.
2013;104:44-52.

5. Gupta MA, Gupta AK. Sleep-wake disorders and dermato-
logy. Clin Dermatol. 2013;31:118-126.

S50 | www.jcge.com

6. Darsow U, Wollenberg A, Simon D, et al. EFTAD/EADV
eczema task force 2009 position paper on diagnosis and
treatment of atopic dermatitis. J Eur Acad Dermatol Venereol.
2010;24:317-328.

7. Garmhausen D, Hagenmann T, Bieber T, et al. Character-
ization of different courses of atopic dermatitis in adolescent
and adult patients. Allergy. 2013;68:498-506.

8. Bieber T. Atopic dermatitis. Ann Dermatol. 2010;22:125-137.

9. Caroline R, Frei R, Loss G, et al. Development of atopic
dermatitis according to age of onset and association with early
life exposure. J Allergy Clin Immunol. 2012;130:130-136.

10. Kodama A, Horkawa T, Suzuki T, et al. Effects of stress on
atopic dermatitis: investigation in patients after the great
Hanshin earthquake. J Allergy Clin Immunol. 1999;104:
173-176.

11. Palmer CN, Irvine AD, Terron-Kwiatkowski A, et al. Com-
mon loss-of-function variants of the epidermal barrier protein
filaggrin are a major predisposing factor for atopic dermatitis.
Nat Genet. 2006;38:441-446.

12. Irvine AD, McLean WH, Leung DY. Filaggrin mutations
associated with skin and allergic diseases. N Engl J Med. 2011;
365:1315-1327.

13. Kabashima K. New concepts of the pathogenesis of atopic
dermatitis: interplay among the barrier, allergy and pruritus as
a trinity. J Dermatol Sci. 2013;70:3—11.

14. Leung DY. New insights into atopic dermatitis: role of skin
barrier and immune dysregulation. Allergol Int. 2013;62:
151-161.

15. De Benedetto A, Rafaels NM, McGirt LY, et al. Tight
junctions defects in patients with atopic dermatitis. J Allergy
Clin Immunol. 2011;127:773-786.

16. Jinnestal CL, Belfrage E, Back O, et al. Skin barrier impair-
ment correlates with cutaneous Staphylococcus aureus colo-
nization and sensitization to skin-associated microbial antigens
in adult patients with atopic dermatitis. Int J Dermatol.
2014;53:27-33.

17. Suarez-Farifias M, Dhingra N, Gittler J, et al. Intrinsic atopic
dermatitis shows similar TH2 and higher TH17 immune
activation compared with extrinsic atopic dermatitis. J Allergy
Clin Immunol. 2013;132:361-370.

18. Auriemma M, Vianale G, Amerio P, et al. Cytokines and T
cells in atopic dermatitis. Eur Cytokine Netw. 2013;24:37-44.

19. Chen YE, Tsao H. The skin microbiome: current perspectives
and future challenges. J Am Acad Dermatol. 2013;69:143—155.

20. Kong HH, Oh J, Deming S, et al. Temporal shifts in the skin
microbiome associated with disease flares and treatment in
children with atopic dermatitis. Genome Res. 2012;22:850-859.

21. Penders J, Gerhold K, Stobberingh EE, et al. Establishment of
the intestinal microbiota and its role for atopic dermatitis in
early childhood. J Allergy Clin Immunol. 2013;132:601-607.

22. Ouwehand AC, Isolauri E, He F, et al. Differences in
Bifidobacterium flora composition in allergic and healthy
infants. J Allergy Clin Immunol. 2001;108:144-145.

23. Penders J, Thijs C, van den Brandt PA, et al. Gut microbiota
composition and development of atopic manifestations in
infancy: the KOALA Birth Cohort Study. Gur. 2007;56:
661-667.

24, Hwang JS, Im Cr, Im SH. Immune disorders and its
correlation with gut microbiome. Immune Netw. 2012;12:
129-138.

25. Silverberg JI. Atopic dermatitis: an evidence-based treatment
update. Am J Clin Dermatol. 2014;25:149-164.

26. Foolad N, Armstrong AW. Prebiotics and probiotics: the
prevention and reduction in severity of atopic dermatitis in
children. Benef Microbes. 2014;24:1-10.

27. Han Y, Kim B, Ban J, et al. A randomized trial of
Lactobacillus plantarum CJLP133 for the treatment of atopic
dermatitis. Pediatr Allergy Immunol. 2012;23:667-673.

28. Wickens K, Black P, Stanley TV, et al. A protective effect of
Lactobacillus rhamnosus HNOOL against eczema in the first
2 years of life persists to age 4 years. Clin Exp Allergy.
2012;42:1071-1079.

© 2014 Lippincott Williams & Wilkins



J Clin Gastroenterol * Volume 48, Supp. 1, November/December 2014

A New Probiotic Treatment for Atopic Dermatitis

29.

30.

31.

32.

33.

34.

van der Aa LB, Heymans HAS, van Aalderen WMV, et al.
Probiotics and prebiotics in atopic dermatitis: review of the
theoretical background and clinical evidence. Pediatr Allergy
Immunol. 2010;21:€355-€367.

Drago L, Nicola L, Iemoli E, et al. Strain-dependent release of
cytokines modulated by Lactobacillus salivarius human isolates
in an in vitro model. BMC Res Notes. 2010;3:44.

Drago L, Toscano M, De Vecchi E, et al. Changing of
fecal flora and clinical effect of L. salivarius LSOl in adults
with atopic dermatitis. J Clin Gastroenterol. 2012;46:S56-S63.
Iemoli E, Trabattoni D, Parisotto S, et al. Probiotics reduce
gut microbial translocation and improve adult atopic derma-
titis. J Clin Gastroenterol. 2012;46:S33-S40.

Hanifin JM, Rajka G. Diagnostic features of atopic dermatitis.
Acta Derm Venereol. 1980;1980:44-47.

Jonasson J, Olofsson M, Monstein HJ. Classification, identi-
fication and subtyping of bacteria based on pyrosequencing
and signature matching of 16s rDNA fragments. APMIS.
2007;15:668-677.

© 2014 Lippincott Williams & Wilkins

35

36.

37.

38.

39.

40.

. Ozdemir O, Goksu Erol AY. Preventative and therapeutic
probiotic use in allergic skin conditions: experimental and
clinical findings. Biomed Res Int. 2013 Sep 1. doi: 10.1155/
2013/932391. [Epub ahead of print].

Kim HJ, Kim HY, Lee SY, et al. Clinical efficacy and
mechanism of probiotics in allergic diseases. Korean J Pediatr.
2013;56:369-376.

Kim NY, Geun EJ. Effects of probiotics on the prevention of
atopic dermatitis. Korean J Pediatr. 2012;55:193-201.

Weston S, Halbert A, Richmond P, et al. Effects of probiotics
on atopic dermatitis: a randomized controlled trial. Arch Dis
Child. 2005;90:892-897.

Watanabe S, Narisawa Y, Arase S, et al. Differences in fecal
microflora between patients with atopic dermatitis and
healthy control subjects. J Allergy Clin Immunol. 2003;
111:587-597.

Kimata H. Modulation of fecal polyamines by viewing
humorous films in patients with atopic dermatitis. Eur J
Gastroenterol Hepatol. 2010;22:724-728.

www.jcge.com | S51


doi: 10.1155/2013/932391
doi: 10.1155/2013/932391



