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Objetivo

e Atualizar especialistas sobre as mudancas epidemiolégicas da AlA
e identificar novos gatilhos.




e AIA & a principal causa de andfilaxia no mundo, especialmente em criangas;

e Aumento da prevaléncia de alergia alimentar; reducdo da letalidade;

e Fatores de risco para letalidade: adolescéncia, asma nao controlada, anafilaxia
prévia e atraso ha administrac¢do de adrenalina.



Padroés de gatilhos da
anafilaxia

Por faixa etaria

e 0-3 anos: Leite de vaca e ovo predominam globalmente. Na América Lating, o leite de
vaca é responsavel por 38,7% dos casos;

e 4-12 anos: Transi¢cdo para amendoim e oleaginosas (tree nuts). Na Asig, os
crustdceos tornam-se dominantes a partir dos 7 anos.

o Adolescentes (13-17 anos): Crustéceos sdo os principais gatilhos (40,7% na Asia-
Pacifico), seguidos por amendoim e oleaginosas.




Padroés de gatilhos da
anafilaxia

Influéncias geogrdaficas

e América Latina: Persisténcia do leite de vaca em todas as idades pediatricas, com
pouco declinio com o passar dos anos.

e América do Norte: Proeminéncia excepcional do amendoim.

e Europa: Expansdo das oleaginosas (nozes, castanhas) e de alérgenos regionais

como O aipo.



Global Trends and Distribution of: Pominant and Emerging Allergens

I dominant emerging '
[cashew R 1
Lo @) ) @ @
}"M--Hw-—.— e I -
ff i | -
- | SR SA— — i em oo - -
_____ _ e s i domlnant emerging ]

dominant emerging
Cross reactw
’i shellfish with shellﬂsh

\

,.,*’_"‘\_'3‘ y
Paanul @ Sesame ) Cow's mik . Egg S @ s!lilulate:!";:lrotelns.-' Wheat . Buckwheat Soy .Edible . Silkworm
A4 Thaumatin-like insects pupae
proteins
Trnpical A.lpha -Gal Galacto- © ' Lipid Transfer Food dependent Non priority
‘J Whea Seafood . Fruit .Oral Mite et shiacsiartiee Protaln @ Tree Nut :::l;li;aa:'il:uced legumes

age: OFlaticom.com”, The image of this map has been designed asing reseurces from Flatioon.com

=

FIGURE 1 Global landscape of food allergens: Dominant triggers and emerging allergens by region. Map-style summary showing the
principal food triggers of anaphylaxis by region and notable emerging allergens. “Dominant allergens” denote established high-burden
triggers; “Emerging allergens” reflect allergens with increasing reports or newly recognized syndromes. The Mediterranean panel highlights
lipid transfer protein (LTP) syndrome; Europe also notes gibberellin-regulated proteins (GRPs) and thaumatin-like proteins (TLPs). North
America emphasizes alpha-gal syndrome (delayed red-meat allergy linked to tick exposure). Southeast Asia includes food-dependent
exercise-induced anaphylaxis (FDEIA) predominantly from shellfish and rising reports related to edible insects; East Asia highlights
buckwheat and increasing tree-nut reactions. alpha-gal, galactose-a-1,3-galactose; FDEIA, food-dependent exercise-induced anaphylaxis;
GOS, galacto-oligosaccharides; GRP, gibberellin-regulated protein; LTP, lipid transfer protein; TLP, thaumatin-like protein. Regional examples
are illustrative and not exhaustive; heterogeneity within regions is expected.



Alergenos em ascensdo

e Leguminosas: Lentilha, grado-de-bico e ervilha estdo em ascensdo devido a dietas

vegetarianas >> alta reatividade cruzada: até 60% das criangas alérgicas a
amendoim sdo sensibilizadas a outras leguminosas.

e Sarraceno (similar a trigo, porém isento de gllten ): pode causar reacdes réapidas e

fatais, especialmente quando o exercicio & um cofator.

e Sementes: O gergelim emergiu como um alérgeno importante >> com 38% dos

pacientes apresentando reagées graves que requerem adrenalina.

o Entomofagia (Insetos): Insetos comestiveis (grilos, bicho-da-seda) apresentam risco

de andfilaxia por reatividade cruzada com crustéiceos e acaros (tropomiosina e
arginina quinase).



N/

Apresentag¢desincomunse
complexas

o Sindrome Alpha-Gal (AGS): Reacdo tardia (3-6h apds a ingestdo) & carne de
mamiferos, mediada por picadas de carrapatos que induzem IgE contra o
carboidrato galactose-a-1,3-galactose.

 Anafilaxia por galactose-oligossacarideo (GOS): Sudeste asidtico; ocorre na primeira
exposigédio a formulas lacteas com prebiodticos; a sensibilizagdo priméria ocorre via
inalantes - Blomia tropicalis (Gcaro).

o Cofatores: Exercicio, AINEs, infec¢des, dlcool, estresse e privagéo de sono reduzem o
limiar de reagéo e aumentam a gravidade da AlA.




TABLE 1 Anaphylaxis precipitating co-factors and OIT-related exercise reactions.

Category

Food-dependent Exercise-
induced Anaphylaxis (FDEIA)

Medications

Infections

Hormonal factors

Psychological/Physical

Environmental

OIT-related reactions

Specific co-factor

Exercise + Specific
Food

NSAIDs (incl.
Aspirin)

Beta-blockers

General infections

Perimenstrual
fluctuations

Psychological
stress

Physical fatigue

Heat exposure &
high humidity

Wheat OIT

Egg OIT

Milk OIT

Mechanism/Impact

e | Gastric acid — intact food
proteins

e 1 Intestinal permeability —
allergen absorption

e Blood flow redistribution —
allergen transport to mast cells

e Transglutaminase-enhanced
antigen transfer

1 Gastrointestinal permeability —
1 food allergen absorption

| Adrenaline effectiveness —
worsens anaphylaxis (blocks
adrenergic receptors)

Alters immune responses &
mucosal barriers (esp. febrile/Gl
infections)

Hormonal changes 1 anaphylaxis
risk

Neuroendocrine pathways | mast
cell stability — | anaphylaxis
threshold

Acts as adjunct trigger

Exercise-induced allergic
reactions on desensitization

(EIARDs)

Key findings/notes

Triggers: Global: Wheat >
vegetables > seafood > legumes
> fruit

SE Asia/Latin America: Shellfish
Japan: Wheat > crustaceans

Most clinically significant
medication co-factor

Impairs treatment response during
reactions

Triggers reactions to otherwise
tolerated foods

Significant in adolescent girls/
women; reactions may occur only
during specific menstrual phases

Critical in children: academic
stress, sleep deprivation,
emotional factors 1 susceptibility

Particularly relevant in active
pediatric populations

66.7% developed EIARDs during
OIT; 52.4% maintained risk
>5years post-OIT

21% developed EIARDs post-OIT;
only 2.1% persisted >5years

Ref

153,200,201

202,203

204,205

206

207

208

208

209

210

Abbreviations: EIARDs, exercise-induced allergic reactions on desensitization; Gl, gastrointestinal; NSAIDs, non-steroidal anti-inflammatory drugs;

OIT, oral immunotherapy.



Barreiras no manejo da
Andfilaxia

e Falta de rotulagem obrigatéria para alérgenos "néio-prioritarios” (ex: lentilha, sarraceno);

e Acesso a autoinjetores (Al): Apenas 60% dos paises tém Al disponiveis; Brasil >> custo
(~$180-200 USD) - via importacgéo privada, limita o acesso.

e Ambiente hospitalar: Subuso de adrenalina (apenas 60% dos casos tratados
corretamente) e uso excessivo de anti-histaminicos e corticoides, que n@o séo primeira
linha.

e Escolas: Necessidade de protocolos, treinamento de pessoal e disponibilidade de Al de
estoque para reagdes que ocorrem pela primeira vez no ambiente escolar.



Community setting

Allergen Labeling: Limited policies on allergen labeling and
potential cross-reactivity concerns
AAIl Access: Limited due to cost, regulation, and lack in public

spaces
Awareness: Low public knowledge on symptoms, avoidance, and

prompt adrenaline use

Hospital setting School setting
> Al )
Diagnosis: Delayed or inaccurate S~ — Training: Inadequate staff
recognition of anaphylaxis XX Q training on allergy management
Treatment: Underuse of adrenaline Prevention: Poor allergen
by healthcare providers 4L ) avoidance strategies
Follow-Up: Infrequent AAI : Emergency Plans: Lack of clear
prescriptions and allergist referrals Gap i protocols for allergic reactions
; ap in : e
after discharge Adrenaline Access: Limited stock
management AAl availability in schools
of
anaphylaxis

]
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FIGURE 2 Gaps in the management of anaphylaxis across key settings. This schematic illustrates critical barriers to optimal anaphylaxis
care in hospital, school, and community settings. In hospitals, challenges include delayed or missed diagnosis, underuse of intramuscular
adrenaline, and poor follow-up with allergist referrals or AAI (adrenaline auto-injector) prescriptions. In schools, gaps include inadequate
staff training, limited implementation of allergen avoidance strategies, unclear emergency protocols, and restricted access to AAls. In

the community, AAl access remains limited due to cost, regulation, and availability, compounded by low public awareness of anaphylaxis
recognition and management. Together, these systemic gaps highlight the need for coordinated, cross-sector improvements to reduce
anaphylaxis-related morbidity and mortality in children.
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Objetivo

e Padronizar a pratica clinica para evitar o sobrediagnostico,
exames invasivos desnhecessdrios e restrigoes dietéticas
prolongadas que geram ansiedade familiar e custos do sistema de

salde.



e 25 especialistas multidisciplinares de 16 centros
italianos e 1 do Reino Unido.

e Processo: Revisdo estruturada da literatura e
processo Delphi para consenso >> 113 estudos.

e Utilizacdo do sistema GRADE para avaliar a
qualidade da evidéncia e a for¢ca das
recomendacoes.

Identification of studies via databases and registers

Identification

[

Records identified from:
Databases (n =510)
Registers (n =0)

l

Records removed before screening:

Duplicate records removed
(n=210)

Records screened
(n=300)

l

Records excluded**
(n = 109)

Reports sought for retrieval
(n=191)

l

Reports not retrieved
(n=0)

Reports assessed for eligibility
n=191)

v

Reports excluded: (n = 78)
Article type
Original text not found
Not in English
Abstract/posters

Included

Studies included in review
(n=113)




TABLE 2 Practice points and statements.

PICO

1. Which are the main anamnestic

factors raising the suspicion of FPIAP in
children?

2. Which are the typical symptoms of
FPIAP in children?

3. How to perform the diagnostic
elimination diet in breastfed infants with
FPIAP?

Statement

We suggest rising the suspicion of FPIAP in
breastfed subjects, born by cesarean delivery,
aged <6 months, with a positive family allergy
risk, and concomitant presence of other atopic
comorbidities especially atopic dermatitis
presenting the typical symptoms of FPIAP

We suggest for the presence of macroscopic
blood and/or mucus in the stools, in apparently

healthy and thriving infants, as typical symptoms
of pediatric FPIAP

We suggest for a period of 2-4 weeks of
diagnostic maternal elimination diet of cow's
milk protein in breastfed infants with suspected
FPIAP. In case of symptoms persistence, the
elimination from the maternal diet of other
allergens including soy, eggs, wheat, fish, beef,
corn should be considered and based on the
anamnesis

Level of evidence

NA

Low

Low

GRADE

Consensus

Strong

Strong

Agreement

100%

71,00

83.4%



4. Which are the first and second
choices for the diagnostic elimination
diet and their duration in formula fed
infants with suspected FPIAP?

5. How the diagnostic elimination diet in
weaned children with suspected FPIAP
should be performed?

6. What is the usefulness of skin prick
tests in identifying the culprit food in
infants with suspected FPIAP?

7. What is the usefulness of atopy patch
tests in identifying the culprit food in
infants with suspected FPIAP?

8. What is the usefulness of food-
specific IgE test in identifying the culprit
food in infants with suspected FPIAP?

9. What is the usefulness of fecal occult
blood and/or fecal calprotectin test in
the diagnosis of infants with suspected
FPIAP?

10. What is the usefulness of invasive
(i.e., endoscopy, histology) tests in the
diagnosis of infants with suspected
FPIAP?

11. How to perform the diagnostic oral
food challenge in infants with FPIAP?

AT IRAT RN Py

We suggest for formula fed infants with a
suspicion of FPIAP a diagnostic elimination
diet with extensively hydrolysed formula for
2-4weeks, followed by an oral food challenge
to confirm the diagnosis. In neonates, in severe
forms or in case of symptoms persistence for
>2weeks, the use of amino-acid-based formula
should be considered

We suggest for the elimination of suspected
food antigens for 2-4 weeks in weaned pediatric
subjects with suspicion of FPIAP

We suggest against the routinary use of skin prick
test in identifying the culprit food in pediatric
subjects with suspected FPIAP

There is insufficient evidence to suggest for or
against the use of atopy patch tests to identify
the trigger food in pediatric subjects with
suspected FPIAP

We suggest against the routinary use of serum
food-specific IgE test in identifying the culprit
food in infants with suspected FPIAP

We suggest against the use of fecal occult blood
test and fecal calprotectin test in the diagnosis of
pediatric subjects with suspected FPIAP

We suggest against the use of lower
gastrointestinal endoscopy and histology in the
diagnosis of pediatric subjects with suspected
FPIAP, except in the case of presenting alarm
symptoms

We suggest for an open OFC in pediatric patients
with FPIAP, with a gradual reintroduction of the
allergen and up to 2 weeks' observation period.
IgE-mediated protocol should be adopted in the
case of positive food-specific IgE and/or signs and
symptoms of IgE-mediated FA

Very low

Very low

Low

Very low

Very low

Moderate

Low

Low

Consensus

Consensus

Strong

Consensus

Consensus

Strong

Strong

Strong

100%

100%

100%

100%

100%

100%

100%




TABLE 2 (Continued)

PICO

12. Which is the most appropriate
setting to perform the OFC in infants
with FPIAP?

13. When is suggested to assess the
acquisition of immune tolerance through
the OFC in infants with FPIAP?

Statement

We suggest for a home OFC in pediatric subjects
with FPIAP, except in case of severe form of
FPIAP or in the presence of IgE type symptoms
and/or IgE-test positivity

We suggest for performing OFC to assess the
acquisition of immune tolerance in FPIAP
pediatric patients after at least 6months of
elimination diet. In case of FPIAP persistence,
immune tolerance should be assessed every
6 months

Level of evidence

Low

Moderate

GRADE
Strong

Strong

Agreement
100%

100%




Anamnese e perfilderisco
(PICO1)

e Suspeitar de FPIAP em lactentes que apresentem os seguintes fatores:

o |dade inferior a 6 meses.

o Nascimento por parto cesdrea (prevaléncia de 55% a 85,7% nos estudos).
o Uso de aleitamento materno.

o Historia familiar de alergia e presenca de comorbidades atdpicas.

o Dermatite atopica: Presente em até 78% dos casos.

o Sibil@ncia: relatados em 2,7% a 26,3% dos pacientes.



Apresentacdo clinica
tipica (PICO 2)

e Pesenca de sangue macroscépico e/ou muco nas fezes em um lactente
clinicamente saudavel e com crescimento adequado.

e Critério de suspeicdo: sangramento/muco persistente por pelo menos 7 dias

(consecutivos ou néo) nas Gltimas 4 semanas.
e Sinais de alerta: Febre, anemia persistente, falha de crescimento ou sangramento

grave sugerem diagnésticos diferenciais (ex: DIl de inicio muito precoce ou

infecgoes).



Abordagem diagneéstica:
dieta de excluséio (PICO 3-5)

e O diagnoéstico inicial baseia-se na resposta a retirada do alérgeno por2a 4
semandas:

o Lactentes amamentados: dieta materna de excluséio de proteina do leite de vaca
(PLV). Se ndo houver melhoraq, considerar excluséo de soja, ovo ou trigo conforme
hdbitos maternos.

o Férmulas infantis: uso de formula extensamente hidrolisada (FeH) como
primeira escolha. Formulas de aminodcidos s@o reservadas para neonatos, casos
graves ou falha da FeH.



Papel dos exames
complementares (PICO 6-10)

e Testes cutdneos (SPT) e IgE Sérica: o uso rotineiro néo é recomendado, pois
geralmente sdo negativos na FPIAP. Devem ser considerados dpenas se houver
suspeita de mecanismo IgE-mediado concomitante ou dermatite atépica grave.

e Biomarcadores fecais: calprotectina e teste de sangue oculto néo devem ser usados
para diagnéstico devido a alta variabilidade e falsos positivos em lactentes
saudadveis.

e Endoscopia e histologia: contraindicadas na rotina. Indicadas apenas na presenca
de sinais de alarme ou falta de resposta a dieta.




Teste de provocacao oral
(PICO 11-12)

e O diagndstico de FPIAP sb é confirmado se os sintomas recorrerem apods o TPO.

¢ Sugere-se o TPO domiciliar, dada a natureza benigna das reagées (apesar de baixo nivel
de evidéncia, recomenda-se prick test ou IgE sérica antes - risco de até 10% de “viragem”)

e Excecdo para TPO Hospitalar: formas graves, ansiedade parental extrema ou se houver
sensibilizagdo IgE detectada.

e Protocolo: Reintroducdo gradual do alérgeno com periodo de observacdo de até 2
semanas.



Historia natural e tolerdncia
(PICO13)

e Excelente progndstico de resolugdo espontdanea.

e Taxas de toler@ncia: cerca de 50% adquirem tolerancia entre 9-12 meses; a maioria
até os 3 anos de idade.

e Seguimento: Recomenda-se realizar TPO para avaliar a aquisi¢céo de tolerdancia

apos pelo menos 6 meses de dieta de exclusdo. Se persistir, repetir o teste a cada 6
meses.




Conclusao

e O manejo da FPIAP deve ser centrado na clinica e na
resposta dietética, evitando a 'medicalizacdo’ de uma
condicdo benigna e transitoria.
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Objetivos

Os autores buscaram revisar:

e Tansicdo historica do palivizumabe para novos medicamentos de longa

duracdo, como o nirsevimabe e o clesrovimab;
e Mecanismos de a¢gdo molecular;
e Causas de falhas terapéuticas.
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conformation and discovering of the site @

First pediatric
vaccine trials

1965-80
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disease

+ RSV TS-1 and RSV
3A: low efficiency

FIGURE 1

preventive strategies are expanding to maternal immunization and novel platforms, including an mRNA-based RSV vaccine (nRNA-1345
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Road to successful immunoprophylaxis 1965-2025. The 1960s saw a tragic setback when a formalin-inactivated RSV vaccine
(1966) caused enhanced respiratory disease in infants (<80% hospitalization rate, with two deaths).” This failure halted early vaccine efforts
and shifted focus to passive prophylaxis, culminating in the 1998 approval of palivizumab - a monoclonal antibody (mAb) to RSV F protein

- for high-risk infants.®> A breakthrough in 2013 revealed the pre-fusion conformation of RSV F and a new neutralization-sensitive epitope
(“antigenic site @"), enabling structure-based vaccine and mAb designs.'® Subsequent clinical trials delivered mixed results: for example,

the investigational mAb suptavumab did not prevent RSV in phase 3 (ineffective against RSV-B subtype due to dominance of resistant
variants).’® By 2023, major advances reached fruition: the long-acting mAb nirsevimab was approved to protect all infants through their
first RSV season,’” and the first vaccines for older adults (pre-fusion F protein-based subunit vaccines) achieved FDA licensure.*® Current

)’19

as well as intranasal live-attenuated vaccines for infants that are immunogenic but still under evaluation.?? Created in BioRender.
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Biologia molecular e alvos
antigénicos

e Foco da nova geragdo de anticorpos monoclonais: proteina de fuséio (F) do

VSR, uma glicoproteina de classe | essencial para a entrada viral;

e Conformagcédes da proteina F:
o forma pré-fusdo (pre-F) - instavel
o forma poés-fus@o (post-F) - altamente estavel.

e Sitios antigénicos:
o Nirsevimabe: "atinge” ao sitio @, agindo como um ‘grampo” molecular
que "trava’ a proteina na conformacdo pré-fuséo.
o Clesrovimabe: "atinge” o sitio IV, estabilizando o trimero pre-F com
altissima afinidade.
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FIGURE 2 Structural mapping of antigenic sites on the RSV fusion (F) protein and monoclonal antibody targets. The pre-fusion (pre-F)
and post-fusion (post-F) conformations expose distinct epitopes. Palivizumab binds site |l, present in both states, whereas nirsevimab (site @)
and clesrovimab (site |V) stabilize the pre-F trimer, thereby preventing viral entry and conferring enhanced neutralization potency. SH: Small
hydrophobic protein; pre-F: Pre-fusion conformation of F protein; post-F: Post-fusion conformation of F protein. Created in BioRender.



Inovacgéo farmacologica

e Modificacéo YTE na regido Fc ("cauda do anticorpo”)
permite a proteg¢do por uma temporada inteira
com dose Unica:

o mecanismo YTE: substituicdo de trés
aminodcidos (M252Y/S254T/T256E), o que
aumenta a afinidade do anticorpo pelo receptor
Fc neonatal (FCRn) em endossomos dcidos,
promovendo “reciclagem” do anticorpo de volta
a superficie celular, evitando a degradacgéo
lisossomal.

i SUBSTITUICAO DE AMINOACIDOS
/ i

ORIGINAL

{1 (no anticorpo natural) (engenharia)

Metionina (M) Tirosina (Y)

Treonina (T)

Treonina (T) | Acido Glutamico (E)

" Essas trés trocas (M252Y, S254T e T256E)
» aumentam a afinidade do anticorpo pelo receptor
FcRn em ambientes acidos.



Mecanismosde
acdo

e Neutralizacdo direta: fragmento Fab bloqueia a entrada viral nas células

hospedeiras.
e Funcdes efetoras mediadas por Fc: regido Fc interage com células do sistema
Imune inato, desencadeando:
o citotoxicidade celular dependente de anticorpos via células NK.
o fagocitose celular dependente de anticorpos via macréfagos.
o Citblise dependente de complemento iniciada pela proteina CIq.



Falha terapéeutica

1. Anticorpos anti-drogas
2. Inibigcdo mediada por células B

1 16 protein

i—1

F protein

3. Mutacdo do virus

2. ADCC .. (1. Direct
neutralization

O sistema imune do bebé pode
reconhecer a regiao modificada (YTE)
como "estranha". Por isso, observou-
se que a maioria dos anticorpos anti-
droga (ADAs) desenvolvidos pelos

RSV

lactentes foca especificamente na
regiao Fc modificada pelo YTE. No

FIGURE 3 Mechanisms of action and immune modulation by RSV-targeting monoclonal antibodies (mAbs). Monoclonal antibodies can
neutralize RSV by directly binding to the F glycoproteins on the viral surface.*® In addition, Fc-mediated effector functions contribute to viral
clearance, including antibody-dependent cellular cytotoxicity (ADCC) via NK cells,*? antibody-dependent cellular phagocytosis (ADCP) by entanto, até o momento, esses ADAs
phagocytes,*® and complement-dependent cytotoxicity (CDC) initiated by C1q binding.***> Immune evasion can occur through the induction B nio demonstraram impacto clinico na
of anti-drug antibodies (ADAs), which may neutralize the therapeutic n:i\b.‘” Furthermore, antibody feedback inhibition (AFI) may impair B seguranca ou na eficacia dos

cell activation and antibody production by masking antigenic epitopes,”” potentially blunting long-term humoral immunity. F protein: Fusion

protein; G protein: attachment protein; RSV: Respiratory Syncytial Virus; NK cell: Natural Killer cell. Created in BioRender. tratamentos.




TABLE 1 Comparison of the three major commercialized anti-RSV monoclonal antibodies.

Target epitope

Primary in vivo
mechanism

Relative neutralization
potency

Key in vitro Fc
functions

FcyR binding profile

Half-life
Basis for half-life

Approved patient
population

Dosing schedule

Palivizumab

F protein, Antigenic Site ||

Neutralization; likely
enhanced by Fc-functions

Baseline

ADCC, ADCP, ADCD,
Complement Activation

Binds activating/inhibitory
FcyRs

~20days
Native IgG1
High-risk infants

Monthly IM injections

Nirsevimab

Pre-fusion F protein, Site @

Neutralization-Dominant (Fc-functions
not required for optimal protection)

High (50-100x > Palivizumab)

ADCP, ADCD (ADCC lower than
Palivizumab)

Binds FcyRs; modest reduction vs.
precursor due to YTE

~71days
YTE Modification in Fc Region

All infants: select children in 2nd
season

Single IM injection per season

Clesrovimab

F protein, Antigenic Site IV

Presumed Neutralization; role of Fc-
functions not fully elucidated

High (16-23x > Palivizumab)

Presumed

Not known

~45days
YTE Modification in Fc Region

Investigational; proposed for all infants in
1st season

Single IM injection per season



Perspectivas
futuras

Tecnologias de ponta para superar o escape virdl:

e Anticorpos bispecificos: "bloquear” dois epitopos distintos
simultaneamente, elevando a barreira genética contra
mutacgoes.

e Nanocorpos: fragmentos de anticorpos estdveis que podem
ser administrados por via inalatéria para entrega direta no
trato respiratorio.
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Objetivos

Os autores buscaram revisar:

e O papel do microbioma cutdneo na DA;

e O papel do microbioma intestinal;

e Biomarcadores preditivos;

e Interagcdes imunes do eixo intestino—pele;

e Alteracdes microbioldgicas associadas ao tratamento;

e Perspectivas terapéuticas futuras baseadas em microbiota.



Introducao

e Dermatite atépica (DA): doenca inflamatéria crénica multifatorial
o predisposi¢cdo genética + disfuncdo da barreira epitelial + desregulacéo imune +
fatores ambientais + alteracdes do microbioma cutdneo e intestinal.

 Eixo intestino-pele: comunicacdo bidirecional entre
o microbiota intestinal e cutdneq;
o barreiras epiteliais intestinal e cutdneaq;
o sistema imune (mediadores inflamatdrios e células imunes) > circulagdo sistémica



Microbiomad cutdneo
saudavel

Em individuos sauddveis, bactérias comensais ajudam a manter:

e integridade da barreira cutdneaq;

e equilibrio imunolbgico;

» producdo de citocinas anti-inflamatoérias, dc. graxos de cadeia curta (SCFAs)
e protecdo contra patégenos.

Staphylococcus epidermidis
e fortalece conexdes entre queratindcitos;
e promove reparo da barreira;
e secreta lipoproteinas protetoras.



Microbiomad cutdneo
saudavel

e SCFAs (ex: acido propidnico; dcido butirico)

o na pele: manuten¢cdo do pH acido; inibigdo de patdgenos;

o modulacdo imune local: aumento da expressdo e polarizacdo Treg; aumento de
IL-10; supressdo inflamatoriaq;
o fortalecimento da barreira cutdnea



Disbiose cutineda na DA

reducdo da diversidade microbiana;

proliferacdo excessiva de Staphylococcus aureus;

Maior diversidade de fungos ndo-Malasseziq,

reducdo de bactérias benéficas como Propionibacterium; Corynebacterium.

S. aureus: marcador de gravidade e agente ativo da leséo cutanea.

destruicdo de tight junctions;

apoptose de queratindcitos;

degradacdo de filagrinag;

inibicdo de peptideos antimicrobianos;

amplificacdo de resposta inflamatodria Th2;

lesbGes causadas pelas toxinas: a-toxing; 6-toxina; proteases bacterianas.




Microbioma intestinalna DA

e Intestino: 6rgdo imunolbégico
e A barreira intestinal depende de:
o tight junctions;
o MucIing;
o microbiotaq;
o células imunes intestinais;
o |gA secretora.

e Bifidobacterium e Lactobacillus
o daumentam proteinas de tight junctions (zO-1, Ocludina),
o reduzem permeabilidade intestinal;
o fortalecem barreira epitelial;




Disbiose intestinal na DA

e Reducdo de:
o Bifidobacterium:Lactobacillus; Faecalibacterium.
o Reducdo de bactérias produtoras de SCFAs.

e Aumento de:
o Bacteroides; Clostridium:; Klebsiella.

e Disbiose intestinal = aumento da permeabilidade intestinal — entrada de
antigenos/metabélitos na circulagéo — ativagéo imune sistémica — inflamagéio
cutdnea.

o Principais citocinas associadas: IL-4; IL-6; TNF-a.
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TABLE 1 Predictive biomarkers of atopic dermatitis development.

Category

Skin Barrier Biomarkers

Immune Biomarkers

Gut Microbiota Biomarkers

Specific biomarker(s)

| Natural moisturizing factors (NMFs)

| Barrier-related genes (LCE1F/2B/2C/2D,
FLG, SCEL, CLDN8/11/23)

Ceramide profiles altered (e.g. | long-chain
ceramides, NP-Cer, + NH-Cer, NS-Cer, AP-Cer)

| Free phytosphingosine
1 TARC/CCL17, 1 IL-8, IL-18

1 TSLP

1 hBD-1, IL-1RA, IL-36Y, SI00A8/9
| Gut microbiota diversity

| Bifidobacterium

1 Klebsiella

1 Klebsiella/Bifidobacterium ratio

1 Fecal calprotectin (>90%)

iomarcadores

Predictive value

Lower in infants who later developed AD32

Downregulated prior to AD onset™’

Reduced in AD skin; predictive of AD onset*®#!

76% prediction accuracy for AD at 2 months*

Elevated levels in infancy predict moderate-to-severe AD by
age 2%

Predicts AD at 24 months*®

Elevated levels predict AD development within a year**

Reduced diversity precedes AD onset*

Lower in infants who develop ADy™ee
Higher in infants who develop allergies’46
Predicts allergic diseases by age 3%°

Predicts AD and asthma by age 6%’




Como os tratamentos
alteram o microbioma?

e Emolientes

o ApoOs 84 dias: aumento da diversidade bacteriana; redugédo de
Staphylococcus; melhora clinica.
e Corticoides topicos e inibidores de calcineurina: redugdo de S. aureus;

e Dupilumabe: melhora clinica; reduz S. aureus; aumenta diversidade
microbiana.

e Probidticos
o melhora do SCORAD; aumento de diversidade intestinal; aumento de
Lactobacillus; reducgéo de bactérias potencialmente patogénicas.




Terapia futuras

e Transplante de microbiota fecal
o Objetivo: “resetar” microbioma intestinal.
o Achados experimentais: aumento de bactérias produtoras de
SCFAs; melhora clinica; aumento da diversidade microbioma.
e Transplante de microbiota cutdnea
o Principal bactéria estudada: Roseomonas mucosa
o Resultados iniciais: reducdo de SCORAD,; reducdo de prurido; reducdo
de S. aureus.
o Ensaios posteriores mostraram resultados inconsistentes, sugerindo
influéncia ambiental importante.
e Terapia com bactérias comensais
o Exemplo: estafilococos coagulase-negativos >> produzem
peptideos antimicrobianos capazes de inibir S. aureus; restaurar

equilibrio cutdneo.



TABLE 2 Novel microbiota-based therapeutic approaches for atopic dermatitis.

Therapeutic approach Mechanism/Target Key findings

Probiotics Restore gut microbiota diversity, 1 SCFAs, 1 Tregs | EASI and SCORAD; Improved inflammation
markers®3°4:66

Combined gut-skin Integrate gut-skin axis restoration and immune Improved barrier and immune regulation®®’

microbiota modulation homeostasis

Fecal microbiota Restore gut microbiome composition and immune 1 SCFA-producing bacteria; Improved AD-like

transplantation (FMT) modulation symptoms®®

Skin Microbiota Competition inhibition of S. aureus, enhances skin | SCORAD, | S. aureus load, Improved symptoms®*7°

Transplantation barrier and restores immune balance

Topical commensal therapy Produce antimicrobial peptides, restore microbial Reduced S. aureus colonization, Improved skin barrier’*”?

balance

Biologics Inhibit IL-4, IL-13, IL-31 Attenuate disease severity, Facilitate the normalization
of skin microbiota composition
Reduces S.aureus and Malassezia®®%?

JAK Inhibitors Suppress multiple cytokine pathways: IL-4, |L-5, Restore epithelial and microbial homeostasis®?

IL-13, IL-22, and IFN-y



Conclusao

e Limitagcdes da revisdo:
o muitos dados ainda sdo associativos;
o mecanismos funcionais permanecem incompreendidos;
o grande heterogeneidade entre estudos;
o influéncia ambiental importante;

e Aidentificacéo precoce da disbiose e de marcadores de
permeabilidade intestinal pode permitir intervengodes
preventivas ndo apenas para a dermatite atépica, mas

potencialmente para frear a progressdo da marcha atopica
rumo A asma e outras alergias respiratorias.
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e Coorte com 122 criangas e adolescentes (6 a 18 anos) com asma moderada a grave
o dezembro de 2019 e dezembro de 2024
o dupilumabe, omalizumalbe ou mepolizumabe
o pelo menos 12 meses de acompanhamento pds-inicio do biolégico
o Dados: prontudrios eletrénicos do sistema Indiana University Health (IUH) e da rede
Indiana Network for Patient Care (INPC)
o Desfecho primdrio: ocorréncia de pelo menos uma exacerbagéio grave de asma nos
12 meses seguintes ao inicio do bioldgico.
e Andlise estatistica: modelos de regressdo; andlise multivariavel
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TABLE 1 12-month cumulative incidence and recurrence of severe asthma exacerbations (SAEs) post-biologic initiation.

Patient characteristics

Overall

Biologic agent
Dupilumab
Omalizumab
Mepolizumab

Sex
Female
Male

Race
White
Black/African American
Others?®

Ethnicity
Non-Hispanic/Latino
Hispanic/Latino

PDM risk
Low
Moderate
High

Asthma diagnosis

Maan Aaa ICMY h viaare

Overall

122

77 (63.1%)
33 (27.0%)
12 (9.8%)

62 (50.8%)
60 (49.2%)

43 (35.2%)
74 (60.7 %)
5 (4.1%)

117 (95.9%)
5(4.1%)

34 (27.9%)
33 (27.0%)
55 (45.1%)

242N

SAE incidence (21)

19 (15.6%)

4 (5.2%)
10 (30.3%)
5(41.7%)

11 (17.7%)
8 (13.3%)

4 (9.3%)
15 (20.3%)
0 (0.0%)

17 (14.5%)
2 (40.0%)

3 (8.8%)
6 (18.2%)

10 (18.2%)

1 77 1

p Value®

<.001

.502

239

A2

442

NNA

SAE recurrence (22)

14 (11.5%)

4 (5.2%)
6 (18.2%)
4 (33.3%)

? (14.5%)
5(8.3%)

4 (9.3%)
10 (13.5%)
0 (0.0%)

12 (10.3%)
2 (40.0%)

2 (5.9%)
4 (12.1%)

8 (14.5%)

1IN

.008

.284

768

.100

s

nn~2

p Value®




Preditores derisco

e Sexo: O dupilumabe foi associado a um risco maior de EAG em pacientes do sexo
feminino >»> estudos sugerem diferencas inatas nas células imunes das vias aéreas
entre os sexos que podem impactar a resposta bioldgica.

e Idade de inicio: Omalizumabe e mepolizumabe apresentaram maior risco de EAG em
criancas que iniciaram o tratamento em idades mais precoces.

e Funcdo pulmonar: valor predito de FEF25-75% basal foi um marcador importante -
valores menores correlacionam-se a maior risco (possivelmente refletindo
remodelamento de vias aéreas jéa estabelecido).

e Neutréfilos absolutos: niveis elevados de neutroéfilos foram associados a um maior
risco de falha terapéutica com omalizumabe e mepolizumabe, que focam em vias
Th2 mais especificas.




Conclusao

o A estratificagdo de risco pré-tratamento utilizando
pardmetros clinicos de rotina permite ao especialista
personalizar a terapia, maximizando a eficacia e
identificando precocemente as criangas que necessitardo de
estratégias preventivas adicionais além do bioldgico.

e O uso de um modelo multivariavel (LASSO - least absolute
shrinkage and selection operator) — que inclui etnia, idade do
diagndstico, tipo de bioldgico, funcéo pulmonar e historico de
EAG.
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A/

e Estudo de coorte retrospectivo

e Dados do U.S. Cystic Fibrosis Foundation Patient Registry (CFFPR) de 2003 a 2016;
e 560 individuos com a variante G551D tratados com ivacaftor;

e Estratificacdo em 3 grupos por faixa etaria

e Duas abordagens estatisticas principais:

o Andlise intrassujeito: trajetéria da FEV1 do proprio paciente antes e depois do
inicio do ivacaftor.

o Andlise entre sujeitos: compara o grupo tratado com 2.800 controles pareados
(por escore de propensdo; proporgdo 1:5) que séo homozigotos F508del e ndo
receberam moduladores no periodo.

e Desfecho: FEV1



A/

e Os dados confirmam que o ivacaftor melhora a fungdo pulmonar, mas a magnitude no
‘mundo real” é aproximadamente 50% da observada nos ensaios clinicos.
e Houve uma melhora média inicial na FEV1 em todas as faixas etarias.
o Criangas (<12 anos): Melhora de 4,72%.
o Adolescentes (12-18 anos): Melhora de 6,53%.
o Adultos (>18 anos): Melhora de 4,54%.

e Declinio da fun¢do pulmonar
o Adultos (>18 anos): Demonstraram o beneficio mais claro na reducdo da taxa de
declinio anual da ppFEVI.



e O declinio da funcdo pulmonar na FC ndo € linear; ele acelera na adolescéncia
antes de achatar na vida adulta (forma de "taco de hoquei').
o Na andlise intrassujeito, criangas podem parecer ter um declinio pior apés o
tratamento simplesmente porque o periodo "on-treatment” coincide coma
adolescéncia, onde as mudancas fisiologicas e puberais impactam

severamente a fungdo pulmonar.
o Crescimento: ivacaftor estd associado ao aumento da velocidade de

crescimento - influéncia nas equacées de fungéo pulmonar.




Conclusao

e Oivacaftor preserva a funcéo pulmonar alongo prazo, mas as
expectativas de melhora devem ser calibradas para a realidade
clinica, que difere do cendrio controlado de ensaios.

e Adesdo: A atenuacdo do beneficio ao longo de 6 anos pode estar
ligada a flutuagdes na adesdo ao tratamento no mundo reall.

e Futuro das pesquisas: com a quase universalizacéo do uso de
moduladores (como elexacaftor/tezacaftor/ivacaftor), grupos de
controle ndo tratados desaparecerdo. A andlise intrassujeito se
tornard o padrdo ouro.




Obrigada! J
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