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ABSTRACT
Aim: Our aim was evaluated the safety and clinical efficacy of a posbiotic lotion in the treatment of atopic dermatitis. 

Methods: Randomized, double-blind, placebo-controlled clinical trial was performed in patients who had any degree 

of atopic dermatitis. A total of 24 volunteers were recruited and randomly divided into two groups: Placebo or 

Treated. (1% NEOIMUNO HILUS GB®). The ingredient used was NEOIMUNO HILUS GB® (Streptococcus 

thermophilus strain ATCC 19258). Physical analysis to determine the dermatitis degree and perception 

questionnaire was applied before and after treatment. The questionnaire included questions about perception of 

itching, oiliness, humidity and product quality. Statistical analyses were performed.

Results: The volunteers in the Treated Group showed a significant improvement in skin balance, moisture and 

oiliness after 28 days of using the NEOIMUNO HILUS GB® posbiotic lotion. The perception of the variable “skin 

irritation”, “flaking” and “itching” by the Treated Group showed a significant increase in the number of people who 

showed improvement in their condition (“Improved”).

Conclusion: Finally, the posbiotic lotion 1% (NEOIMUNO HILUS GB®) showed safety and efficacy in the 

treatment of the skin of people with atopic dermatitis.
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INTRODUCTION
Our skin is home to millions of bacteria, fungi and other 
microorganisms (about 102 cells/cm2–107 cells/cm2), which 
make up the cutaneous microbiota. Similar to the 
microorganisms in our gut, the microorganisms in our skin play 
a key role in protecting against invading pathogens and 
modulating our immune system. As the largest organ in the 
human body, the skin is colonized by beneficial microorganisms 
and serves as a physical barrier to prevent the invasion of 
pathogens. In circumstances where the skin barrier is broken or 
when the balance between beneficial and pathogenic 
microorganisms is disturbed (cutaneous dysbiosis), diseases

associated with the skin may occur at different stages of life, such
as atopic dermatitis [1-3].

Atopic Dermatitis (AD) is a chronic inflammatory dermatosis of
multifactorial etiology, characterized by moderate to intense
itching. This condition evolves in outbreaks and has a hereditary
allergic character. In another form of conceptualization, atopic
dermatitis would be defined as a chronic inflammatory
cutaneous disease, of a genetic nature, characterized by the
presence of recurrent episodes of eczema associated with
pruritus, often intense, presenting as a substrate cutaneous
immunological alteration that produce inflammation, which
may eventually be associated with respiratory diseases such as
asthma and allergic rhinitis.
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accessibility of Molecular Pattern Associated with 
Microorganismos (MAMP) during recognition and interaction 
with Pattern Recognition Receptors (PRR) and, more likely to 
trigger only responses directed by specific ligand-receptor 
interactions [13]. The use of probiotics and postbiotics has been 
researched for the treatment of several diseases, including 
dermatology. Evidences suggest that the intestinal microbiota 
plays an important role in the pathogenesis of atopic dermatitis, 
inducing immunosuppression [4]. In AD, the barrier is 
impaired, not only in the skin, but also in the intestinal mucosa, 
causing the transfer of exogenous antigens.

The literature suggests that different probiotic and/or 
paraprobiotic and/or postbiotic strains can contribute to the 
preservation of skin integrity and homeostasis, since their use 
can be beneficial in dermatological conditions such as AD 
[10,14,15]. Di Marzio, et al. reported beneficial effects of 
Streptococcus thermophilus on atopic dermatitis [3].

Given its immunomodulatory and anti-inflammatory potential 
previously evaluated in “in vitro” tests, using dermal cells, the 
ingredient Neoimmuno HILUS GB® (Gabbia Biotecnologia e 
desenvolvimento Ltda.) produced from the thermal inactivation 
of the probiotic strain Streptococcus thermophilus ATCC 
19258, was tested on volunteers diagnosed with atopic 
dermatitis. The aim of the present study was to evaluate the 
safety and clinical efficacy of a posbiotic lotion (Streptococcus 
thermophilus ATCC 19258) in the treatment of atopic dermatitis 
[16].

MATERIALS AND METHODS

Ingredient

The ingredient used was NEOIMUNO HILUS GB®, produced 
from thermal inactivation the probiotic strain Streptococcus 
thermophilus ATCC 19258. In vitro assays with a fibroblast 
cell line (NIH-3T3) were previously performed to assess safety 
and determine the concentration of inclusion in the lotion 
(1%). The composition was: NEOIMUNO HILUS GB®-1%, 
Water qsp.; Cetyl alcohol-4.0%; Ceteareth 20-1.3%; 
Glyceryl stearate-5.0%; Dissodium EDTA 
(Ethylenediaminetetraacetic acid disodium)-0.1%; 
BHT(Butylated hydroxytoluene)-0.05%; Glycerin-2.0%; 
Ethylhexyl stearate-2.0%; Parafum-0.3%; 
Phenoxyethanol-0.9%; Caprylyl glycol 0.1%.

Ethics

The Ethics Committees of Universidade do Extremo Sul 
Catarinense approved the study (Number: 5.182.155), and 
all patients gave written informed consent, without any refusal.

Experimental design

A randomized, double-blind, placebo-controlled clinical trial was 
carried out in Universidade do Extremo Sul Catarinense-Brazil, 
in the pharmacy department. Briefly, during the study period 
(October 2021 to December 2021), a total of twenty-four adult 
volunteers (18-65 years old) with atopic dermatitis diagnostic 
were randomly divided into two groups: Placebo or treated (1%
Neoimuno HILUS GB®).
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One mechanism involved in the pathogenesis of AD is the 
decrease in regulatory T cells (Treg), which are crucial regulators 
of the immune response. It is already known that an imbalance 
in the activation of cytokines produced by Th1/Th2 are 
implicated in the development of AD, and increasing evidence 
suggests that the intestinal and skin microbiota play an 
important role in the regulation of the immune system. Another 
mechanism involved in AD is the dysfunction of the skin 
barrier, where damage to the skin barrier and microbiota can 
directly affect the mucosa and intestinal microbiome, due to the 
already proven bidirectional intestine-skin axis [4].

The 4 predominant groups in the skin microbiota are: 
Firmicutes (Staphylococcus, Streptococcus, Anaerococcus, Finegoldia, 
Veillonella, Lactobacillus, Peptoniphilus), Actinobacteria 
(Propionibacterium, Corynebacterium, Micrococcus, Kocuria, 
Actinomyces, Rothia), Proteobacteria (Acinetobacter, Haemophilus, 
Enhydrobacter, Neisseria, Microvirgula) and Bacteriodetes 
(Prevotella, Chryseobacterium, Fusobacteria, Leptotrichia). The most 
common species found on healthy skin is Staphylococcus 
epidermidis, which is used as an indicator of skin health [5,6].

Another factor that seems to be decisive in the severity of AD is 
the diversity of the skin microbiota. A reduction in the diversity 
of the skin microbiome has been observed in patients with AD, 
with AD being associated with early colonization by 
Staphylococcus aureus [7]. Another study found an association 
between the severity of AD and the abundance of the genus 
Corynebacterium and the phylum Proteobacteria. The presence and 
chronicity of eczema appear to be the most important 
determinants of the configuration of the skin microbiome [6].

In addition, dermatological diseases are a source of negative 
impact on the emotional state, social relationships and daily 
activities, to the stigma due to the appearance of the lesions. 
Chronic pruritus is often untreatable, thus having a major 
impact on the patient's quality of life [8].

There is growing interest in the effects of probiotics and 
paraprobiotics/posbiotics in the prevention and treatment of 
skin diseases due to their immunomodulatory and anti-
inflammatory properties.

Taverniti, et al. defined paraprobiotics (Ghost biotics) as non-
viable, intact or ruptured containing cell components such as 
peptidoglycans, teichoic acids, surface proteins, etc., as well as 
crude cellular extracts (complex chemical composition), which, 
when taken in oral or topical quantities, provides benefit to the 
consumer human or animal [9]. A number of different terms 
can be found in the published research to address these 
preparations: Non-viable probiotics, heat-killed probiotics, 
tyndallized probiotics, cell lysates, paraprobiotics, ghostbiotics 
and postbiotics [10-12]. In 2021, a new definition of postbiotics 
was proposed by the International Scientific Association of 
Probiotics and Prebiotics (ISAPP), defining postbiotics as 
“preparation of inanimate microorganisms and/or their 
components that confers a health benefit on the host” The use 
of this inactivated probiotics (posbiotics) has a number of 
advantages, such as: Availability in its pure form, ease of 
production and storage, availability of a production process to 
increase industrial scale, specific mechanism of action, better
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effectiveness was applied after 14 and 28 days of product use. At 
the end of the trial, patients returned empty lotion bottles, 
ensuring product compliance and use

Statistical analysis

All analyzes were performed in SPSS v.21 software and graphs in 
GraphPad Prism. For qualitative analysis of perception, a 
likelihood ratio test was applied. For quantitative analysis, 
Student's t test was applied, p<0.05 was considered statistically 
significant.

RESULTS
Data were evaluated after 14 and 28 days of using the 
paraprobiotic lotion. The results of the qualitative and 
quantitative assessments are presented below. No adverse effects 
were verified throughout the study, guaranteeing the safety of 
the NEOIMUNO HILUS GB® product.

Demographic and clinical data were collected using standardized 
forms, which included: gender, age, race, degree of dermatitis, 
site of lesion, use of sunscreen, use of medication for atopic 
dermatitis (Table 1).

Table 1: Clinical and demographic aspects of the patients 
included in the study.

Total

n=24

Group, n(%)

A

n=12

B

n=12

Gender

Male 6 (25) 4 (33,33) 2 (16,66)

Female 18 (75) 8 (66,66) 10 (83,33)

Age (years)

18-30 18 (75) 9 (75,0) 9 (75,0)

31-45 5 (20,8) 3 (25,0) 2 (16,66)

46-60 1 (4,2) 0 (0,0) 1 (8,33)

Race

White 23 (95,8) 12 (100,0) 11 (91,66)

Black 1 (4,2) 0 (0,0) 1 (8,33)

Dermatitis grade

Lite 13 (54,2) 6 (50,0) 7 (58,33)

Moderate 5 (20,8) 3 (25,0) 2 (16,66)

Severe 6 (25) 3 (25,0) 3 (25,0)

Injury site

Superior
members

8 (33,3) 4 (33,33) 4 (33,33)

Inferior
members

2 (8,3) 2 (16,66) 0 (0,0)

Head 1 (4,2) 0 (0,0) 1 (8,33)

All body 13 (54,2) 6 (50,0) 7 (58,33)

Sunscreen

Yes 11 (45,8) 4 (33,33) 7 (58,33)
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Intervention

The volunteers underwent a careful physical evaluation, aiming 
to evaluate the atopic dermatitis degree (mild, moderate or 
severe), in addition to answering the screening questionnaire 
and perception questionnaire. After, volunteers were 
randomized into two groups. In the treated group, 
NEOIMUNO HILUS GB® was included at a concentration of 
1% in the lotion, while the volunteers in the control group 
received a lotion with the same composition, but without the 
inclusion of the paraprobiotic. Both groups administered the 
respective lotions on the skin every day for 28 days. The amount 
of lotion administered was 4 grams (4 “pumps”) and was gently 
massaging the injury skin. The order and time of application of 
individual cosmetics have been explained. During the study 
protocol, the volunteers discontinued the use of any other 
lotions.

The volunteers were followed up for 28 days and 
the interventions were carried out in three moments.

Day 0–inclusion day–The volunteer underwent a screening with 
physical assessment to determine dermatitis degree (mild, 
moderate or severe), in addition to a screening and perceived 
efficacy questionnaire. Dermatitis degree was measured by the 
intensity of the lesions and how much of the body surface was 
affected. Based on the inflammation degree and proliferation in 
the skin, the dermatites degree was diagnosed as: Mild, 
moderate or severe.

Day 14–Physical analysis to determine the dermatites degree in 
this moment and application of the perceived efficacy 
questionnaire.

Day 28–Finalization-Physical analysis to determine the 
dermatites degree in this moment and application of the 
perceived efficacy questionnaire.

Perception questionnaire

Perception questionnaire was applied before and after treatment. 
The questionnaire included questions about perception of 
itching, oiliness, humidity and product quality.

Inclusion and exclusion criteria

Inclusion criteria: Both sexes; age 18-60 years; agree to suspend 
the use of other treatments during the 28 days of the study and 
exclusively use the one proposed by the project; volunteers with 
mild, moderate or severe dermatitis.

Exclusion criteria: Pregnant women, lactating women; 
comorbidities such as hypothyroidism or other metabolic 
diseases; use of corticosteroids, immunosuppressants and 
antihistamines; skin disease: dermatoses, vitiligo, psoriasis; 
history of allergic reactions, irritation or intense sensations of 
discomfort to topical products: Cosmetics and medicines.

Demographic variables were collected and qualitative and 
quantitative analyzes were carried out, through clinical 
evaluation, using the Skin Analyzer Digital equipment, 
evaluating the balance, humidity, oiliness and elasticity of the 
skin. For qualitative evaluation, a questionnaire of perceived
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No 13 (54,2) 8 (66,66) 5 (41,66)

Dermocosmetics

Yes 20 (83,3) 11 (91,66) 9 (75,0)

No 4 (16,7) 1 (8,33) 3 (25,0)

Oiliness

In the assessment of oiliness in relation to the use of the 
posbiotic lotion, there was a statistically significant improvement 
in the skin oiliness of people in the Treated Group, after 28 days 
of using the lotion, with an increase in people with skin oiliness 
between 15%-22%, values not found in the Placebo Group 
(Figure 1).

Elasticity

In the assessment of skin elasticity, no statistical changes were 
found between the groups (Figure 3).

Perceived effectiveness

In the assessment of perceived efficacy, there was an 
improvement on the part of the Group Treated with the 
posbiotic lotion (NEOIMUNO HILUS GB®). For the 
perception of skin irritation, after 28 days of treatment, there 
was a significant increase in people who noticed improvement in 
skin irritation, while in the Placebo Group, people with 
worsening skin irritation conditions. For the assessment of 
desquamation, there is a higher percentage of people in the 
Treated Group who noticed improvements, while for the 
Placebo Group, there was a significant increase in people who
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Figure 1: Assessment (before and after) of skin oiliness in 
patients with atopic dermatitis who used paraprobiotic lotion 
(NEOIMUNO HILUS GB®), or not, for 28 days. *Indicates 
statistically significant difference. A)Oiliness before, B) 
Oiliness 14 days, C) Oiliness 30 days.

Note: (       ) 15%-20%, (       ) 22%-35%, (       )>35%

Moisture

In the evaluation of the skin moisture of the volunteers, there is a 
statistically significant improvement on the part of the patients 
after 14 days of using the posbiotic lotion 
(NEOIMUNO HILUS GB®), with an increase in the 
number of volunteers with greater skin moisture, between 
40%-60%. After 30 days, there is a numerical reduction, 
in the Treated Group, of volunteers with humidity 
<20%, when compared to a value greater than 60% of 
volunteers in the Placebo Group (Figure 2).

J Dermatitis, Vol.08 Iss.04 No:1000202

Figure 3: Evaluation (before and after) of skin elasticity in 
patients with atopic dermatitis who used paraprobiotic 
lotion (NEOIMUNO HILUS GB®), or not, for 28 days. 
*Indicates statistically significant difference. A) Elasticity
before, B) Electricity 14 days, C) Electricity 30 days.
Note: (      ) Happy face, (       ) Sad face

Figure 2: Evaluation (before and after) of skin moisture in 
patients with atopic dermatitis who used paraprobiotic 
lotion (NEOIMUNO HILUS GB®), or not, for 28 days. 
*Indicates statistically significant difference. A) Humidity
before B) Humidity 14 days, C) Humidity 30 days
Note: (      ) <20%, (       ) 21%-39%, (       ) 40%-60%



Figure 4: Assessment of perceived efficacy (irritation, scaling, 
itching and hydration) of the skin of patients with atopic 
dermatitis who used paraprobiotic lotion (NEOIMUNO 
HILUS GB®), or not, for 28 days. *Indicates statistically 
significant difference. A) Perception-skin irritation 30 days, 
B) Perception-desquamation 30 days, C) Perception itch-30
days, D) Perception-Hydration 30 days

Note: (      ) Improved, (      ) Much better, (      ) No  change, 
(        ) Got worse

irritated skin, without flaking and wounds. In general, the 
representative figure in the supplementary material well 
represents the clinically verified improvement on the part of the 
Treated Group volunteers.

DISCUSSION
Unbalanced skin (dysbiosis), as is the case of patients with atopic 
dermatitis, have a compromised barrier function, which makes 
this skin much more prone to colonization by pathogenic 
microorganisms, such as S. aureus, capable of forming biofilm 
and produce a series of compounds harmful to skin health, such 
as proteases and toxins, capable of further degrading the skin 
barrier, activating immune cells and triggering the expression of 
inflammatory mediators [5].

In view of this problem, the use of postbiotics (or 
paraprobiotics) has been gaining strength in the market over the 
last few decades, with a large number of advantages, such as: 
Availability in its pure form, ease of production and storage, 
availability of a production process to increase industrial scale, 
specific mechanism of action, better accessibility of Molecular 
Pattern Associated with Microorganismos (MAMP) during 
recognition and interaction with pattern recognition receptors 
(PRR) and, more likely to trigger only responses directed by 
specific ligand-receptor interactions [13]. Researchs involving the 
use of a topical application of probiotics in dermatology with 
benefits in atopic dermatitis, acne, seborrheic dermatitis, and 
wound healing has been related.

The skin of atopic people is characterized by dryness and 
impaired barrier function, resulting from an increase in 
transepidermal water loss. Studies indicate that the impairment 
of the barrier associated with atopic dermatitis may be related to 
the amount and composition of ceramides present in the 
stratum corneum, regulated by the balance between ceramide-
producing enzymes [17,18]. Thus, an altered metabolism in the 
composition of sphingomyelin in the skin of atopic people has 
been attributed to a deficiency of ceramides, and a consequent 
vulnerability of atopic skin to irritating and allergenic 
compounds. In addition, studies show that the skin of atopic 
patients is more susceptible to the colonization of ceramidase-
secreting bacteria, further compromising skin permeability and 
moisture/oiliness [19].

The present study found that the group treated with posbiotic 
lotion (Treated group) showed a significant increase in the 
number of people with increased skin moisture in 14 days; as 
well as people with oiliness between 15%-22%, in 30 days. Such 
benefits may be related to the ability of the posbiotic lotion to 
increase stratum corneum lipid levels, mainly ceramides, which 
can improve the lipid barrier function and increase skin 
moisture by reducing transepithelial water loss.

Corroborating with the present study, Di Marzio, et al. 
evaluated the effects of topical administration of a lotion 
containing inactivated S. thermophilus on stratum corneum 
ceramide levels in patients with atopic dermatitis [3]. For this, 
the lotion was applied to the skin of the forearms of 11 patients 
for 2 weeks. There was a significant increase in the amounts of 
ceramide in the skin, due to the hydrolysis of sphingomyelin by
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verified “no change” in skin desquamation. With regard to the 
perception of itching, there was a significant improvement in the 
number of people in the Treated Group with the perception of 
“improvement” of itching, while in the Placebo Group, there 
was an increase in the number of people with “worsening” of 
the condition. As for skin hydration, no significant changes were 
observed (Figures 4 and 5).

In the evaluation by images (Figure S1), there is an improvement 
in most of the people in the Treated Group, mainly in relation 
to the improvement of skin conditions (inflammation, 
irritation, desquamation, presence of wounds) and healing. It is 
verified that, after 28 days using the posbiotic lotion (Treated 
Group), the volunteer had a more hydrated, less inflamed and
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Figure 5: Assessment of perceived efficacy of the 
product (absorption, spreadability and preference for use) 
of patients with atopic dermatitis who used 
paraprobiotic lotion (NEOIMUNO HILUS GB®) for 
28 days. *Indicates statistically significant difference. 
A) Perception-Is easy absorption?, B) Perception-Is easy
spreadability?, C) Perception-Did you like the product?
Note: (      ) Yes, (      ) No
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bacterial sphingomyelinase, in addition to an improvement in 
the characteristic signs and symptoms of atopic dermatitis in all 
patients, such as scaling, itching and erythema.

The perceived efficacy benefits verified in the present study, 
such as improvement in skin irritation, flaking and itching, may 
be associated with the direct effect that the posbiotic lotion can 
have on the skin. With topical application, the active 
NEOIMUNO HILUS GB® is capable of modulating the 
cutaneous immune responses, bringing benefits and restoring 
the health and commensal microbiota of the skin, which 
modulate the inflammatory response and are capable of 
eliminating pathogens, such as, for example, through the 
production of antimicrobial peptides [20]. With the modulation 
of the immune response, NEOIMMUNO HILUS GB® may be 
responsible for modulating inflammation and allergic response, 
often determining the severity of atopic dermatitis, since atopic 
dermatitis involves Th2 response, the postbiotic active can 
modulate the Th2-mediated response, reducing the production 
of pro-inflammatory cytokines and improving the Th1/Th2 
ratio, suppressing Th2 responses, in addition to stimulating 
phagocytosis, increasing IgA levels, modulating the integrity of 
the epithelial cell barrier, and regulating the function and 
expression of proteins and mucus secretion. On the other hand, 
with the balance and restoration of the commensal (healthy) 
microbiota, there may be stimulation for the production of 
short-chain fatty acids, which have significant anti-inflammatory 
and epithelial activity [21,22].

Corroborating the results of the present study, through a topical 
application, for 3 weeks, of a lotion containing inactivated 
Lactobacillus johnsonii (0.3%) was able to reduce the 
concentrations of S. aureus in the skin of atopic adult patients, 
as well as the clinical improvement of symptoms of atopic 
dermatitis.

In another double-blind, placebo-controlled study, 75 atopic 
volunteers (6-70 years old) randomly received a lotion 
containing 5% lysed Vitreoscilla filiformis or a placebo lotion 
(Control) for 30 days. The researchers also found a significant 
clinical improvement in AD symptoms, possibly due to the 
immunomodulatory effect of the lysate [23].

CONCLUSION
With the application of the posbiotic lotion (NEOIMUNO 
HILUS GB®), the volunteers in the Treated Group showed a 
significant improvement in skin balance, moisture and oiliness 
after 28 days of use. The perception of the variable "skin 
irritation", "flaking" and "itching" by the Treated Group showed 
a significant increase in the number of people who showed 
improvement in their condition ("Improved"). The 
NEOIMUNO HILUS GB® has showed safety and efficacy in 
the treatment for atopic dermatitis.
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