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Management of Atopic Dermatitis
with Synbiotics
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topic dermatitis (AD), also known as eczema, is the
A most common chronic inflaimmatory skin condition,

affecting 15-30% of children with increases in incidence
seen annually. With hallmark symptoms including redness, inflam-
mation, and itching, AD can be a burden to children both physi-
cally and psychologically, persisting into adulthood in 40-60% of
cases.! The increasing rate in the development of AD has often
been attributed to the hygiene hypothesis which proposes that
increased sanitation, vaccination, and decreased exposure to anti-
gens reduces maturity of a child’s immune system, creating a high-
er propensity for development of allergic disorders.2 As part of
the atopic triad along with allergic rhinoconjunctivitis and asthma,
AD is typically the first manifestation in the development of fu-
ture allergic disorders.!

AD results from complex gene-gene and gene-environment
interactions with an increased risk of development seen in patients
who have a family history of allergic disorders. The disorder is
characterized by decreased skin barriers, altered microbiome, and
activation of inflammatory pathways. Current research suggests
that the barrier dysfunction goes further beyond the skin and may
be modulated in part by decreased bartier function of the intesti-
nal mucosa.? Based on this new theory of the pathophysiology of
AD, the alteration in the intestinal mucosa may serve as a new
target for therapy of this chronic disorder.

Current management of AD consists of both pharmacologi-
cal and non-pharmacological interventions. Non-pharmacological
management consists mainly of allergen avoidance, proper hy-
giene and skin hydration with moisturizers. Topical corticoster-
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oids are the mainstay of pharmacological treatment with topical
calcineurin inhibitors and phototherapy as second line options.!
Side effects from these treatments are minimal and consist mainly
of skin irritations. Systemic side effects such as adrenal suppres-
sion, while rare, can be of concern with long term topical steroid
use in children.* The effectiveness of AD treatment can be evalu-
ated by looking at the decreases in the severity score using the
SCORAD (Scoring Atopic Dermatitis) as well as the Dermatology
Life Quality Index (DLQI). The SCORAD is a clinical tool that
evaluates AD symptoms based on extent and intensity as well as
subjective symptoms of itching and sleep loss.> The DLQI focus-
es on the impact of dermatological disorders on patient’s quality
of life, taking into account impact on daily activities, work, and
social life. These indices are further described in tables 1 and 2.
While topical corticosteroids are effective in relieving itching and
inflammation by improving diminished skin barriers, targeting the
deficiencies in the intestinal mucosa through the administration of
probiotics could potentially be a new treatment option to further
decrease AD symptoms and overall SCORAD values. This article
will discuss the potential use of probiotics, in particular synbiotics,
for the management of atopic dermatitis in adults and children.

WHAT ARE PROBIOTICS/PREBIOTICS?

Probiotics as defined by the World Health Organization are
“Live microorganisms which when administered in adequate
amounts confer a health benefit on the host.”” Many different
strains are available with some of the most common being Lacto-
bacillus spp., Bifidobacterium spp., and the yeast Saccharomyces
boulardii. These strains of bacteria are common to the normal
flora of the gastrointestinal (GI) tract and are non-pathogenic
upon administration. Probiotics are commonly used for the treat-
ment or prevention of diarrhea and for the management of GI
disorders such as Crohn’s and irritable bowel disease. Prebiotics,
another supplement used for digestive health, are non-living or-
ganisms thought to promote the growth of healthy bacteria within

Table 1| Scoring Atopic Dermatitis (SCORAD)

A Surface Affected 0—100%
B Intensity of Symptoms
Dryness 0-3
Redness 0-3
Swelling 0-3
Oozing/Scabs 0-3
Scratch Marks 0-3
Thickening of Skin 0-3
C Subjective Symptoms
Trouble Sleeping 0-10
Itchin 0-10
A/5 +7B/2 + C= SCORAD total

Mild <20, Moderate 20-40, Severe >40 *
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the colon. Combinations of pre and probiotics together are
known as synbiotics. When used together, a synergistic effect is
seen to promote the growth of beneficial bacteria in the GI tract.8

While conclusive scientific data on efficacy is lacking in many
areas, probiotics are increasingly being used as supplemental treat-
ment of several disorders due to their various proposed beneficial
effects. The colonization of the GI tract with healthy bacteria
contained within the supplements helps to prevent the growth of
harmful pathogens that may invade. The lactic acid production of
the commonly used species helps to further acidify the GI tract
and prevent the adherence of pathogenic bacteria. Probiotics are
also thought to support the development of gut-associated lym-
phoid tissue (GALT), produce vitamin K and folate, modulate
inflaimmation through regulation of inflammatory cytokines, and
downregulate T-helper type 2 (Th2) cells.? The immune modulat-
ing and barrier stabilization effects are the basis for their use in
atopic dermatitis.

ProrPosep MOA 1IN AToPic DERMATITIS

The immune modulating effects of probiotics are thought to
play the most important role in the potential treatment of AD.
Children with AD have an increased propensity for a Th2 biased
immune response. Th2 cytokines favor isotype class switching to
IgE which promotes inflammation and the development of aller-
gic disorders. Probiotics are thought to suppress the Th2 response
by inhibiting the maturation of dendritic cells which are responsi-
ble for the differentiation of naive T-cells into the Th2 class. This
can help to bring back the balance between Thl and Th2 cells,
causing a decrease in the acute phase of AD.2 Administration of

Table 2 | Dermatology Quality of Life Index (DQLI)

probiotics may also help to normalize regulatory T-cells which
play a role in the induction of oral tolerance to orally ingested
antigens.10

The intestinal microflora is proving to play an important role
in the development of allergic disorders such as AD. Several stud-
ies have shown a significant difference in the intestinal coloniza-
tion patterns of AD patients as compared to non-AD patients,
those with atopy having a higher prevalence of clostridia and low-
er bifidobacteria.l%11 With the administration of probiotics con-
taining bifidobacteria or lactobacillus, there is the potential for
these beneficial species to recolonize the patient and alter the in-
testinal flora. Studies using these bacterial strains for the treatment
of AD have shown a change in the fecal content of AD patients,
reflecting a change in the intestinal colonization and possible ben-
efits of AD symptom management.!2

ProB1OTIC USE IN ATOPIC DERMATITIS

A 2015 update to the World Allergy Organization guidelines
for the prevention of atopic dermatitis added a low-level recom-
mendation for the use of probiotics in pregnant women who are
at high risk for allergy development in their children.’® While no
concrete recommendations have been established for the use of
probiotics in the treatment of AD, new evidence is emerging
showing the potential benefit of the use of probiotics or synbiot-
ics to decrease symptoms of AD. Studies date back to the early
1990s with the most recent meta-analysis published in late 2016.
Some of the more recent data in support of their use is discussed
further in the following section.

Over the last week:

Very much (3)

how itchy, sore, painful, or sting- ﬁ :g:léz()”
ing has your skin been? Not at all (0)

Not relevant (0)

how embarrassed or self- Very much (3)

Very much (3)

' Alot (2)

conscious have you been because A little (1)
in?

of your skin? Not at all (0)

how much has your skin inter-

Very much (3)

fered with you going shopping or  Alot (2)
looking after your home or gar- A little (1)
den? Not at all (0)

Very much (3)

how much has your skin influ- Alot (2)
enced the clothes you wear? A little (1)
Not at all (0)

Very much (3)

how much has your skin made it A lot (2)
difficult for you to do any sport? A little (1)
Not at all (0)
Has your skin prevented you from ves (3)
. . No (0)

working or studying?
If no, how much has your skin Alot (2)
been a problem at work or study- Ali
ing? ittle (1)

) Not at all (0)

how much has your skin created

Very much (3)

problems with your partner or any ﬁ :ic*::|é2()1)
of your close friends or relatives?
Not at all (0)

Very much (3)

how much has your skin caused Alot (2)
any sexual difficulties? A little (1)
Not at all (0)

Very much (3)

how much has your skin affected A lot (2) how much of a problem has the A lot (2)
any social or leisure activities? A little (1) treatment for your skin been? A little (1)
Not at all (0) Not at all (0)

Score: 0-1 = No effect on patient’s life, 2-5 = Small effect, 6-10 = Moderate effect, 11-20 = Very large effect, 21-30 = Extremely large effect
A decrease in the DQLI indicates quality of life improvement®
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Table 3 | Selected Probiotic/Prebiotic/Synbiotic Product Information

Contents

Examples Commercially Available

Probiotics Live microorganisms,

usually bacteria or yeast
Prebiotics Non-living, non-digestible
carbohydrates that aid in
the nourishment of healthy
bacteria
Combination of live micro-
organisms and non-
digestible carbohydrates

Synbiotics

Bifidocacterium lactis
Lactobacillus acidophilus
Saccharomyces boulardii
Fructooligosaccharides
inulin, lactulose,
cyclodextrines

Align, Fortify, Culturelle,
Floraster

Oligo-30, ISOthrive,
Bi2muno

Bifidobacterium and Lacto-
bacillus with fructooligosac-
charides

Ecobioin, SB3, Synbiotics,
HLF Synbiotic Intensive

EVIDENCE FROM CLINICAL TRIALS

Gerasimov et al. conducted a randomized, double blind, pla-
cebo controlled clinical trial at the Lviv City Children’s Communi-
ty Hospital in Lviv, Ukraine. They compared probiotics contain-
ing L. acidophilus DDS-1, Bifidobacterium lactis UABLA-12 and
fructo-oligosaccharide to a prebiotic placebo of rice maltodextrin
in 96 children aged 12-36 months with moderate to severe AD.
Both formulations were identical powders, administered twice
daily for eight weeks. Exclusion criteria included: mild AD, symp-
toms requiting use of systemic corticosteroids, infected skin le-
sions, food allergy other than to eggs or cow’s milk, any form of
cancer or immunodeficiency, or use of immunosuppressants or
antihistamines during the trial period. Patients were allowed to
continue use of emollients and steroid creams (hydrocortisone 1%
or mometasone 0.1%) for the management of symptoms during
the trial period. The SCORAD index, Infant Dermatitis Quality of
Life IDQOL) questionnaire, and the Dermatitis Family Impact
(DFI) questionnaire were used in assessing clinical response to
treatment with the SCORAD index as the primary outcome.
While decreases in SCORAD were seen in both probiotic and
control group, greater and more rapid reductions were seen in the
intervention group. At weeks 2, 4, and 8 in the probiotic group,
decreases in mean (SD) SCORAD values of -4.7 (8.1), -8.7 (9.0),
and -14.2 (9.9) were seen, respectively, whereas reductions of only
-2.5 (7.3), -5.1 (8.2), and -7.8 (7.7) were seen at the same intervals
with placebo. Results showed an overall reduction in mean
SCORAD and topical steroid use of 33.7% vs. 19.4% (p=0.001)
and 33.3g vs. 25.6g (p=0.000) in the probiotic group compared to
control. Quality of life improvements were also seen in both
groups with a decrease in IDQOL and DFI of 33.0% and 35.2%
in the probiotic group, and 19.0% and 23.8% in the placebo
group (p<0.05), respectively. No differences in adverse events
were seen between probiotic and control groups. The study con-
cluded that the administration of this particular probiotic combi-
nation significantly reduced the severity of AD symptoms in chil-
dren with further investigation needed into the use of probiotics
for AD in the adult population.!4

Another study published in 2011 by Drago et al. investigated
the effects of probiotic supplementation with L. salivarius LSOI
in maltodextrin compared to a matched maltodextrin placebo
twice daily for 16 weeks on the severity of AD in an adult popula-
tion. The double blind, placebo controlled study was performed
from January to May 2009 on 38 patients from the Allergy and
Clinical Immunology Unit of the L. Sacco Hospital of Milan. Pa-
tients in the study were between 18 and 46 years of age with mod-
erate to severe AD. Exclusion criteria were chronic or infectious

diseases, active respiratory allergic disease, probiotics, antibiotics,
or immunosuppressant use six months prior to study, and preg-
nancy or breastfeeding. Only emollient creams and oral antihista-
mines were allowed to be used during the study period. Effective-
ness of treatment was assessed by change in SCORAD index,
Dermatology Life Quality Index (DLQI) improvement, cytokine
production, and changes to the fecal microbiota. After only four
weeks of the study, significant decreases in SCORAD were seen in
the probiotic group (from 27.57 * 3.4 to 13.14 £ 0.27, p<0.001)
with no significant change seen in the control group (from 24.28
+ 2 .15 to 20.14 £ 0.27). Neither group reported any adverse ef-
fects. There was also a significant improvement in quality of life,
as measured by decrease in DLQYI, from baseline after 16 weeks of
the study in the probiotic group of 8.28 £ 1.79 to 4.42 = 0.27
(p=0.04). There was no significant change in DLQI scores with
the control group. Changes to the colonization of the intestines as
shown in the fecal flora were significant in the probiotic group,
showing a decrease in colonization from staphylococci. Clinical
and fecal flora changes were maintained upon follow up one
month after discontinuation of treatment. Contrary to current
theory, changes to inflammatory cytokine production were shown
to be non-significant in the probiotic group, while significant de-
creases were seen in the control group. Ratio of Thl to Th2 were
also decreased in both groups, however, only significantly in con-
trol. These last two results suggest that the clinical effect seen with
probiotic may not be related to changes in Thl cytokine produc-
tion but rather more likely associated with the overall balance of
Th1/Th2.12

Kim et al. conducted a meta-analysis in 2014 at Seoul Nation-
al University in South Korea which analyzed 1,599 patients in 25
randomized controlled trials to determine the effect of probiotics
in the treatment of AD. Subgroup analyses were performed to
evaluate clinical effect by age group, the use of synbiotics, type of
bacterial species used, treatment duration, and baseline severity of
AD. All studies looked at weighted mean differences (WMD) in
SCORAD and were categorized into three age groups: infants (<1
year), children (1-18 years), and adults (>18 years). Significant
reductions in mean SCORAD values were seen in both the chil-
dren and adult age groups, however, were not seen in infants.
Analysis of synbiotic treatment showed greater reductions in
SCORAD values than probiotics alone (WMD -7.02 vs -5.56, p<
0.001). Analysis by probiotic bacterial species showed significant
positive effects from administration of mixed strain probiotics
(WMD -6.60, 95% CI -10.42 to -2.79, P <.001) and lactobacillus
spp. (WMD -3.81, 95% CI -6.42 to -1.21, P= 0.004) but negative
results were seen with bifidobacterium spp. alone (WMD 1.75,
95% CI 1.10 to 2.40, P< 0.001). Other findings from subgroup
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analysis included significant improvements in SCORAD only after
8 weeks or more of treatment, and efficacy of treatment in only
those with moderate to severe AD rather than mild. The overall
clinical effect from the study showed a significant decrease in
SCORAD index in the probiotic treatment groups as compared to
placebo (WMD -4.51, 95% CI -6.78 to -2.24, P<.001), however,
significant heterogeneity was seen (I2=87%). Heterogeneity was
mostly attributed to differences in bacterial strain used. Adverse
events reported were mostly GI in nature (eg. diarrhea, vomiting)
but no difference was seen between probiotic and control groups.
Overall the results of the analysis suggested that probiotics, partic-
ularly mixed strain or synbiotics, may be an option for treatment
of adults and children aged greater than one year with moderate
to severe AD.15

A more recent meta-analysis was conducted in 2016 by
Chang et al. which specifically analyzed trials using synbiotics for
treatment and prevention of AD in children. Eight studies includ-
ing a total of 1,689 patients were included, 6 being treatment stud-
ies and 2 being preventive for patients at high risk of developing
AD. Primary outcome for treatment studies were change in mean
and standard deviation in SCORAD index with subgroup analyses
based on type of control used (placebo or prebiotic), age and pro-
biotic strain used. Primary outcome for prevention studies was
incidence of AD. For the overall clinical effect, a significant de-
crease in WMD of SCORAD of -6.56 (95% CI, —11.43 to —1.68;
P=.008, 12=77.1%) was seen in the synbiotic group compared to
control with no adverse events reported. Upon subgroup analysis,
it was found that duration of treatment of at least 4 weeks was
necessary for beneficial effect, but no additional benefit was seen
in treating for longer than 8 weeks. Mixed strain bacterial species
showed significant improvements in SCORAD (WMD, —7.32;
95% CI, —=13.98 to —0.66; p= 0.03) while single strain species
showed no change. When compared with non-prebiotic placebo,
synbiotics significantly decreased SCORAD whereas those studies
with prebiotics as control showed no significant improvements.
The authors concluded that the current evidence supports the use
of mixed strains of synbiotics in patients older than one year of
age for the treatment of AD, however, no strong evidence was
found in support of synbiotics for AD prevention.8

DISCUSSION

While much of the currently available literature on the use of
probiotics in AD shows statistically significant reductions in
SCORAD and improvements in quality of life, clinical significance
of the findings have been questionable. However, many of the
studies use prebiotics as placebo. As described by Michail et al.
and Shibata et al., administration of prebiotics alone has shown
increased bifidobacterial gut concentrations and improvements in
clinical symptoms of AD.!617'The use of prebiotics such as malto-
dextrin as placebo as seen in the studies by Gerasimov et al. and
Drago et al. makes the studies more conservative and harder to
show a clinically significant effect of the synbiotic intervention.
Prebiotics as placebo may also explain the improvements in
SCORAD observed in the study control groups. Future studies
should employ the use of control other than compounds consid-
ered as prebiotics in order to show the true clinical impact of syn-
biotics on improving symptoms and quality of life in AD.

SIDE EFFECTS AND SAFETY

As seen from clinical trials, the adverse effect profile of pro-

biotics is relatively mild with little to no side effects reported in
the average patient. Most common side effects are GI in nature
and may include upset stomach, flatulence, or diarrthea. However,
side effects may be underreported as many recent probiotic stud-
ies do not mention adverse events associated with the treatments
and instead claim side effects were minimal. Serious adverse ef-
fects such as systemic infection have been reported, however,
these are extremely rare and only in patients with underlying im-
munocompromising conditions. Probiotics are generally consid-
ered to be safe for consumption in both children and adults. Cau-
tion is advised in immunocompromised patients.!8

DOSING AND ADMINISTRATION

Definitive dosing regimens for probiotics in the treatment of
AD have not yet been established. Studies have reported various
doses ranging from 500 million to 10 billion CFU with treatments
lasting anywhere from 4 to 12 weeks. While synbiotic regimens
have proven to be most effective in AD treatment, improvements
in AD symptoms have also been shown with single strain probiot-
ics alone. Further investigations need to be made to discover the
most appropriate and effective dosing regimen in terms of strain,
colony count, and length of administration of probiotics for the
treatment of AD.

CONCLUSION

Increasing data is being discovered in support of probiotics
as a treatment for atopic dermatitis. Current evidence shows that
supplementation with probiotics can modestly decrease symptoms
of AD and improve quality of life while conferring minimal side
effects. Probiotic supplementation may also help to decrease the
use of topical corticosteroids. However, current study sizes and
uncertain dosing requirements limit the effectiveness of probiotic
use in AD. The use of probiotic, in particular synbiotic, supple-
mentation in patients older than one year of age with AD is a
promising treatment option that will need to be further investigat-
ed in high quality trials before definitive recommendations on
their use can be made.
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EDITOR’S CORNER

Rates of Hypoglycemia and Insulin
Degludec: Updates from Clinical Trials

Insulin degludec is a relatively new “ultra long acting” insulin
with a duration of action of approximately 42 hours. Since its
time on the matket, there have been concerns about increased
risk of hypoglycemica with the extended duration of action and
limited clinician experience. In June 2017 Wysham et al. published
results from a randomized controlled trial (SWITCH 1) compar-
ing the hypoglycemia risk with insulin degludec and insulin
glargine over 32 weeks in type 2 diabetes patients. A similar trial
by Lane et al. SWITCH 1) published at the same time that en-
rolled type 1 diabetes mellitus patients. Both trials aimed to deter-
mine whether insulin degludec was superior or noninferior to
insulin glargine when comparing the rate of symptomatic hypo-
glycemia.

The SWITCH 2 trial enrolled 721 type 2 diabetic patients and
580 of these patients completed the trial. Patients were random-
ized 1:1 to insulin degludec or insulin glargine U100 once daily in
the morning or evening. The primary end point was the rate of
overall symptomatic hypoglycemic episodes (severe or blood glu-
cose confirmed [<56 mg/dL]) during the maintenance petiod of

32 weeks. The rates of symptomatic hypoglycemia were 185.6
episodes for insulin degludec vs 265.4 episodes per 100 patient-
years of exposure (PYE) (rate ratio = 0.70 [95% CI, 0.61-0.80]; P
<0.001; difference, -23.66 episodes/100 PYE [95% CI, -33.98 to -
13.33]). The proportions of patients with hypoglycemic episodes
were reported in 22.5% of insulin degludec patients and 31.6% of
insulin glargine patients (difference, -9.1% [95% CI, -13.1% to-
5.0%]). No difference was seen in A1C between groups (P <
0.001 for noninferiority).

The SWITCH 1 trial enrolled 501 type 1 diabetic patients,
395 patients completed the trial. Similarly to the SWITCH 2 trial,
patients were randomized 1:1 to either insulin degludec or insulin
glargine U100 once daily in the morning or evening. The primary
endpoint was the same as the SWITCH 2 trial. Overall sympto-
matic hypoglycemic events were 2200.9 episodes/100 PYE in the
insulin degludec group and 2462.7 episodes/100 PYE in the insu-
lin glargine group (rate ratio = 0.89 [95% CI, 0.85-0.94]; P < 0.001
for noninferiority; P <0.001 for supetiority). The proportion of
patients with hypoglycemic episodes was 10.3% for the insulin
degludec group compared to 17.1% in the insulin glargine group
(risk difference, -6.8% [95% CI, -10.8% to -2.7%)]).

Results of both SWITCH 1 and SWITCH 2 indicate that
insulin degludec is a reasonable option for type 1 and type 2 dia-
betics without additional risk of hypoglycemia. Insulin degludec
may even be associated with a decreased risk of hypoglycemica
compared to insulin glargine. The study results support use of
both insulins as no difference in antihyperglycemic efficacy was
seen between the insulin agents.

For additional information:

Lane W, Bailey TS, Gerety G, et al Effect of Insulin Degludec vs Insulin
Glargine U100 on Hypoglycemia in Patients With Type 1 Diabetes: The
SWITCH 1 Randomized Clinical Trial. Jama. 2017 Jul 4;318(1):33-44.

Wysham C, Bhargava A, Chaykin L, et al. Effect of insulin degludec vs
insulin glargine U100 on hypoglycemia in patients with type 2 diabetes:
the SWITCH 2 randomized clinical trial. Jama. 2017 Jul 4;318(1):45-56.
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