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1. Tan suat man cadm di nguyén Canada

Tan suat man cam véi 11 di nguyén Tan suat don mono, oligo-, da poly
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Ahmed , AACI2019 -Retrospective analysis of aeroallergen’s sensitization patterns in Canada K
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1.1. Di nguyén & tré hen Trung Hoa

Phan bb ti l1é cac loai di nguyén tré hen
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2020 Song Mao Prevalence and distribution patterns of allergens among children with asthma and asthma-like symptoms in Shanghai, China
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https://respiratory-research.biomedcentral.com/articles/10.1186/s12931-020-1318-1#auth-Song-Mao

1.2. Tan suat man cadm di nguyén Viét Nam

0.8%

D.Farinae
0.4%
Hoan kiem 00,006 Ba vi
21.9% 1di

nguyén

M 2di
nguyén
B 3di
nguyén
0 2 4di
nguyén

Sensitization to airborne allergens among adults and its impact on allergic symptoms: A population survey in northern Vietham 2014
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https://www.researchgate.net/publication/260151702_Sensitization_to_airborne_allergens_among_adults_and_its_impact_on_allergic_symptoms_A_population_survey_in_northern_Vietnam

Sw phan bo cta céac di nguyén e 1.3.Di nguyén khﬁng khi
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Xiaolan Ying Allergens sensitization among children with allergic diseases in Shanghai, China: age and sex difference,2022



https://respiratory-research.biomedcentral.com/articles/10.1186/s12931-022-02008-7#auth-Xiaolan-Ying
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2.1. BDinh nghia Hen

- Childhood-onset, eosinophilic asthma

- Adult-onset, eosinophilic asthma GINA 2022
asthma Cough

Adult-onset, non-eosinophilic ' -
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Pac tinh khéng dong nhat

Developing and emerging clinical asthma phenotypes.P. Hekking, E. Bel

Nobuyuki Hizawa, The understanding of asthma pathogenesis in the era of precision medicine, Allergology International, 2023 rm 7(


https://www.semanticscholar.org/paper/Developing-and-emerging-clinical-asthma-phenotypes.-Hekking-Bel/aafdb090c166c57ffc27061233c2faa9f5c33da3
https://www.semanticscholar.org/author/P.-Hekking/34744498
https://www.semanticscholar.org/author/E.-Bel/144625851
https://www.sciencedirect.com/journal/allergology-international

2.2. Phan loai hen

Hen Di trng
60%
>50%
W hen NL
]

Hen qua trung
gian IgE

] . et

10-330% khong di wng

Hen di ’ng khg

qua IgE

Revised nomenclatur 2 ror allergy for global use: Report of the Nomenclature Review Committee of the
World Allergy Organization, October 2003

Nicole Akar-Ghibril, Allergic Endotypes and Phenotypes of Asthma, 2020



https://pubmed.ncbi.nlm.nih.gov/?term=Akar-Ghibril%20N%5BAuthor%5D
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https://www.google.com/url?sa=i&url=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-10-5717-5_8&psig=AOvVaw1bpXiYln3Fk3GnYxiwZBtf&ust=1690169029185000&source=images&cd=vfe&opi=89978449&ved=2ahUKEwj72YO28KOAAxXHmlYBHeCPDZwQjhx6BAgAEA0
https://www.google.com/url?sa=i&url=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-10-5717-5_8&psig=AOvVaw1bpXiYln3Fk3GnYxiwZBtf&ust=1690169029185000&source=images&cd=vfe&opi=89978449&ved=2ahUKEwj72YO28KOAAxXHmlYBHeCPDZwQjhx6BAgAEA0

2.2. Hen Di wrng

&

Phirc tap ,
Hen di &ng

Khéng dong nhat, |
Allergic asthma

Hen di ng: thach thire 0 — .
Hen+man cam v&i di nguyéen KK

Co dia di ﬁ’y

f N
+ Tr chirng khéi phat khi = Testlay da véi di nguyén hoac
__________ - J
tiép xuc véi DI NGLIYEN ALBEA - ,
\_ P 2S5 | /' [ IgE dac hiéu / huyét thanh.

Revised nomenclature for allergy for global use: report of the nomenclature review committee of the world allergy
organization-J Allergy Clin Immunol. 2004



2.3. Cac loai Di nguyén khong khi
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Di nguyén khong khi— Di rng




3.1. Cac loai Di nguyén khong khi trong nha

removal of mold from hard surfaces Bedding covers and laundering
elimination of rainwater intrusion Humidity control

installation of ventilation systems Carpeta; upholstured fumitws,
repair of plumbing leaks soft toys, avoidance
replacement of carpeting

Integrated pest management

Cat avoidance

R & Ak‘ J
" 7
+ rodenticides, traps o (
* Sealling of cracks and holes
*» Food disposal

» HEPA vacuuming

HEPA air cleaning

1

Integrated pest management *

* pesticides
« Sealing of cracks and holes
* Food disposal

* HEPA vacuuming

Dog avoidance
HEPA air cleaning

Outdoor allergen avoidance

» Reduction of outdoor allergen entry into home
* Closing windows
» air conditioning
+ HEPA air cleaning
* Frequent washing of all surfaces

The role of environmental allergen control in the management of asthma-WAOQO 2022
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MIEN DICH LAM SAN

HCMC Society of Asthma, Allergy and Clinical Immunology

Hoi nghi thwérng nién 20

Lau et al. World Allergy Organization Journal (2022) 15:100667 ;.) WORLD ALLERGY
http://doi.org/10.1016/j.waojou.2022.100667 Gt ORGANIZATION

JOURNAL

Open Access

Allergic sensitization trajectories to age 8
years in the Singapore GUSTO cohort

Hui Xing Lau, BSc*', Zhaojin Chen, MScP !, Yiong Huak Chan, PhD",
Flizahath Hiiwen Tham MRCPCH2%9® Anne Fna Nen Goh MMedf Hiinn Van Rever PhDE
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Allergenic
Proteins

Information

¢ Requires
moisture for
survival

e Feeds off dead
skin cells and
micro-organisms

o Blag 1isin
feces

e Blag2isan
aspartic
protease

e [nfestation
associated
with inner-
cities, low
SES,
populated
areas

World Allergy Organization Journal 2022
The role of environmental allergen control in the management of asthma
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o Allergen found
in mouse urine,
dander, hair
follicles

e Infestation
associated with
inner-cities, low
SES, populated
areas

o Allergen found
in saliva, skin
and fur

o Allergen carried
on small
particles,
remains
airborne and
adherent to
surfaces

e After removal,
the decline in Fel
d 1isslow

o Allergen found
in saliva, fur, and
dander

e Reservoirs
include
bedding,
furniture, and
carpeting

o Wide variety of
indoor and
outdoor molds

e Common indoor
molds are
Aspergillus and
Penicillium
species

e Common
outdoor molds

are
Cladosporium,
Altemaria,
Epicoccum

¢ Depends on
moisture for
growth




2.2. Cac di nguyén khong khi Va bénh Di trng

Mat bui nha (HDM Man cam mat nha va Hen
Vai tro dv phat trién va 40%-85% hen di (’ng man cam véi mat nha TG
la tdc nhan gay cac triéu chirng/ Anh hwéng cua pw mién dich bam sinh dv di

1 s6 bénh di trng nguyén HDM va viém dwong thé

Hiél? dong i Mat bui nha vé&i dé cao
Cac di nguyén mat nha ciing co6 thé co
tac dung hiép déng véi cac tac nhan gay
bénh khac,( virus).

tré hen dwoc chuyén dén nhirng
noi co dé cao I&n, noi viéc tiép
xuc v¢&i HDM la khéng dang ké

ban chét vat ly cla viéc tiép xuc lau dai voi di
nguyén trong khéng khi.

Twong tac nhiéu yéu té

r 3 twong tac gira tiép xtc vai di nguyén, diéu bién
mién dich bAm sinh va cac yéu t6 khéi phat hen
khac, dac biét virus & cac gd bénh khac nhau

D23- 0729 Phu Yén HhnHMDDULS



Di nguyén lien quan hen

0 Yéu té nguy co khéi ph

n Di nguyén r%i trovi

\%%\%%

/

Phan hoa, nAm méc
Chat kich thich khéi thudc

Chat 6 nhiém va héa chat tai noi lam viéc



5. Vai trd test Di U'ng v&i quan 1y bénh Di NG . vomwomsiie G

Nam méc trong nha

Mat bui nha

Ché Méo
Gam nham

Gian

02 ...
01 0O '

Viém mii Dj &rng

Hen Di trng
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http://doi.org/10.1016/j.wacjou.2022.100634 4

The role of environmental allergen
the management of asthma

Omer Kalayci, MD*, Michael Miligkos, MDP®, César Fireth Pozo Beltran, MDS,

Phan hoa

DI NGUYEN NGOAI NGO

NAm moéc

03

ORGANIZATION

JOURNAL

Open Access

control in

Viém da co dia




Di nguyén lién quan tuoi

P frontiers ‘ Frontiers in Pediatrics . mggéjﬁgﬁ% ;%E%Zggcgg
TY % ma,” Ca[n o] MLl K.K Eang_theo fuol Prevalence of Sensitization to
bénh di tng & Khu vire Dai B§C Kinh. . Aeroallergens in Greater Beijing
Alternaria: di nguyén chu yéu < 5 tudi, va Eﬁglon Children With Respiratory
x > X n > - X er
Man cam phan hoa muén: ¢ thanh thiéu g‘: o
Man cam v¢&i di nguyén quanh nam: HDM

va Alternaria c6 lqg manh v&i nguy co' mac
Man cam v&i nhiéu hon mét di nguyén anh
hwdng dang ké den NB hen.

Di nguyén
theo tuoi

Simple Portfolio Presentation



Cac hwdng dan quan ly hen
Quan diém toan cau vé hen cta Té chirc Y té Thé gi&i -
% 400 triéu ngwdi hen toan thé gidi 2
338.000 ca hen t&r vong 2015: #
= Phan hoa, ndm mdc

= Chat kich thich khoi thuoc
= Chat 6 nhiém & hbda chat noi lam viéc

Yéu té nguy co khéi phat hen:
Tiép xuc
Di' nguyéen ngoail trei

% = Mat bui, I6ng vat nudi.

Di nguyén trong nha
chan doan?? Con nidng/ T& vong

Hen bé&nh man tinh phd bién nhat & tré em. ‘
diéu tri dung mwc??

Co thé phong nglra duwoc?!

= lam giam mrc ddé nang hen Q Tranh cac tac nhan gay HEN


https://www.jaci-inpractice.org/article/S2213-2198(20)30706-6/fulltext#bib1
https://www.jaci-inpractice.org/article/S2213-2198(20)30706-6/fulltext#bib2
https://www.jaci-inpractice.org/article/S2213-2198(20)30706-6/fulltext#bib2
https://www.jaci-inpractice.org/article/S2213-2198(20)30706-6/fulltext#bib1

Test di trng (--)
= tim NN khac

3. Xét nghiém Di trng trong Q

¢
Man cam di nguyén hit
> xdinh kieu hinh hen

= Giai quyet lo ngai cia NB
ve di trng thwong gap

=D doan con cap,

=Pap trng dieu tri , >tuan tha



01
Ty lée test di nguyén dac hiéu:
Thay doi, anh hwéng b&i

= san co cua test va
= Chuyen khoa
= Hé thong y té ho tro’ rong rai

r 4 )Y
»sO lwvong va

=loai di nguyén kk can test
(¥ kién ck khac nhau

O

J

Céc yéu t6 gép phan

Ditruyen, moiltrirong,
iiep canthoanitralbDV.cham'soc

Anhrhrong XH
Solreng man camdi nguyér'I hiticao
Igimircidornangiésconthencap

5 04
(Chuén hoa:

thuc hiép cac test
pp da kiem chirng
kvél lap lai. y




MIEN DICH LAM SANG
HCMC Society of Asthma, Allergy and Clinical Immunology
Hoi nghi thwong nién 2023

removal of mold from hard surfaces | Bedding covers and laundering

elimination of rainwater intrusion | Humidity control

installation of ventilation systems Capets, upholstered furnture,
repair of plumbing leaks | soft toys, avoidance

replacement of carpeting

Integrated pest management

Cat avoidance

! HEPA air cleaning

—\)
e 7 LS

+ rodenticides, traps

+ Sealing of cracks and holes
+Food disposal

+ HEPA vacuuming

Q\:

Allergen control

0
Al
(2

Integrated pest management /ﬁ

Dog avoidance

+ pesticides
+ Sealing of cracks and holes
+ Food disposal

* HEPA vacuuming

HEPA air cleaning

Outdoor allergen avoidance

+Reduction of outdoor allergen entry into home
+ Closing windows
+ air conditioning
* HEPA air cleaning
+ Frequent washing of all surfaces

Allergen control measures

The role of environmental allergen control in
the management of asthma- World Allergy
Organization Journal
Volume 15 Issue 3 (March 2022)

BSCK2 Déng Thi Kim Huyén- Vacc Phecau NL_HnHMDDULD PRussSfEse2sty




3.2.Test di nguyén va thwc hanh hién nay

GINA2019 Hen ning/ Khé Kiém Soat

Kiém soéat triéu chirng va giam nguy co: GINA va ERS/ ATSHF-Yps nang d&c biét khuyén nghi

muc tieu dai han cla dié}J tri hen va sIgE hodc SPT dv cac di nguyén lién quan
ap dung cho nhém danh gia bénh ddng mac va kiéu hinh dv hen néang:

O

‘quan ly hen ndng bang
thudc sinh hoc khuyén nghi

EAACI

Cam thay t6t > ngirng thudc kiém soat

= lam tang nguy co con cap nang 'Q‘
GINA canh bao

DPac tinh cla bwdc dau tien ctia NB
co dau an sinh hoc gom sigE.

@ NICE

NICE yéu cau test dj (rng dac hiéu dv
Hen khoé kiém soat va

Nguyén nhan :

~ [+ +]
= man cam di nguyén hit va

= tiép xuc dot ngdt vai sd lwong Ién di nguyén
bang chirng hen do giéng bao & Uc.

—
— |

Canh giac quan ly hen nhe - trung binh.12


https://www.jaci-inpractice.org/article/S2213-2198(20)30706-6/fulltext#bib41
https://www.jaci-inpractice.org/article/S2213-2198(20)30706-6/fulltext#bib12
https://www.jaci-inpractice.org/article/S2213-2198(20)30706-6/fulltext#bib25

3.3.Test di nguyén va rao can

= Kién thirc khéng day du vé cac khuyén nghi hwéng dan

+1 = Thiéu sy déng y hodc tin twédng vao cac khuyén nghi

- - Pé khang voi sy thay doi

= R30 can bén ngoai (t6 chirc, chinh séach, chi phi)

= Thiéu thdi gian va ngudn lwc
= Cac van dé y té-phap ly

NB hen

e Hiéu biét vé strc khée thap

e Hiéu biét chwa day du vé hen va cach quan ly bén
* Thiéu sw thong nhat véi cac khuyén nghi

« Rao can van héa va kinh té

« Anh hwéng ngang hang

* Thai do, niem tin, s& thich, néi so’ hai va quan niém
sai lam




4. Tiép can bénh Dj rng V&

Cac Guidelines

BCAT/ mau,dam FeNO IgE dac hieu

KHONG T2

BACH CAU Al TOAN

[ DI NG

Co[ticoétgro ds
] A MD lieu phap
~  Loai di nguyén

©)
en so'm

@en cu thé
> Omalizumab

R
\_thiép sém )
A -

[ BCAT/ mau,dam  FeNO IgE dic hiéu

Omalizumab




4.1.Thwe hanh testditng

Nhu:QatJ\io\rl\nhat chwa dworc dap u’rgff

tiép c2 vm?a&chuyﬁlm_oa—hefnj\h/dl rng

Thiéu chuyén gia

DV. CSBD DV. CSBD

.CSBD

o &
Tré hen

kéo dai > 6 W

Tiép can SPT han ché

VAN BE
dat dwoc du nang lwc @ mirc d6
cham soc thich hop vai test di ting




4.2. Chi s6 Dw doan Hen stra déi (mAPI)

01
Hen cua chame ( B Viém da co dia (BS \ )
S chan doan) chan doan) Man cam dj trng véi it nhat 1

di nguyén( mat builéng ché
méo, nam moc, co, cay..)

(@
API nghiém ngat: =

24 dot khd khé moéi nam tro
3 nam dau do&i va

02 Man cam di trng vé&i
sira, trirng hay dau

e phong
0

= Tang bach ciu ai toan
mau ngoai vi 24%

Kho khé khong lién
U1 quan dén cam lanh,
cha me bao cao

i "r‘-ﬂ“/ f ‘i LA / \ A 3\ ":/:
R Al B U AL I



Di nguyén tlr chuét la di nguyén chinh & cac thanh phd db thi :
Q 95% nha va céq hdé Hoa Ky,
0 50-60% Chau Au va Trung Chau My

O gian thwdng cung ton tai,

Man cdm & txuc chudt
- tang s6 lan kham con cap, FEV1/FVC, déc
lap di nguyén gian, 49 46 nang cua hen cao
hon tré di hoc va ycau buwdc dtri cao hon.54
Mus m 1 > 0.5 mg/g > >50% ngay c6 trchung,

> 80% ngay can D-agonist va dén kham y té 55

BSCK2 Bang Thi Kim Huyén- 2023- 0729 Pha Yén HhnHMDDULS



Kho khé tai phat (EACC 4 Iy do é tién hoc dwong

Chi s6 Dy bao Hen (mAPI) stra d6i nhan manh vai tro cta kho khé va
man cam s&m dv di nguyén kkhi trong phat trién an hen
Man cam s&ém+TX lién tuc Iq hen dai dang, con cap, RICNHH
Fitzpatrick xd 5 nhom tré mau giao kho khé tai phat 5 thir nghiém Is
C
>

Pa man cdm+ gi¢i han ludng khi hdi phuc INFANT
hoac man cam va&i tx vat nudi trong nha.

NC Ngan Hen Tré em cé l
Nguy co Cao (PARK)

= Ty lé cac dot cap ly cao nhat
= DTrii ICS hang ngay
—>giam ty |& dot cap

khéng IgE (omalizumab) cé ngén phét trién hen hoac giam
dd nang hen & tré 2-3T cb nguy co cao mac hen hay khong.
hen dai dang do man cadm vai dj nguyén



Test man cam véi di nguyén hit P o,
] — “¢ Tré mau gido kho khe dai dang va

» |am tang kha nang dw doan phat trién hen ’ ]

di ng di nguyén hit == mac hen dai dang.

= dap ng thudc va
s,s KHO KHE SOM THOANG QUA VA

= nguy co con cap hen trong twong lai.
kho khé khéng dj (rng thwdng giam dan khi

= xac dinh cac bénh ddng mac phd bién ré dwoc 3T khi dwdng thd rong /tré 1&n.

{VMDU} BT thich hop > cai thién KSoat hen' 50% tré kho kheé va hen co dia di (rng tiép t

uc c6 triéu chirng & tudi 12.

*

Man cam vdi da di nguyén hit va

M6 hinh dw doan phat trién hen & tré em

R Chi sd m APl

B

{mAPI vai tro cta di ’ng man cam véi it nhat , s —
1 aeroallergen.} dy doan hen dai dang, con cap va réi loan

man cam vai tiép xdc quanh nam trong nha

& 4

Tré mau gido cé kha nang méac hen

chirc nang phéi.

BSCK2 Bang Thi Kim Huyén- 2023- 0729 Phu Yén HnHMDDULS


https://www.jaci-inpractice.org/article/S2213-2198(20)30706-6/fulltext#bib31
https://www.jaci-inpractice.org/article/S2213-2198(20)30706-6/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(20)30706-6/fulltext#bib30
https://www.jaci-inpractice.org/article/S2213-2198(20)30706-6/fulltext#bib21

Patients with history

Suggested approach to precision medicine in asthma of allergy

Concordant IgE test

Yes (skin tests / serum specific
IgE)

Diagnosis

. Molecular Allergy Diagnosis
l Characterize phenotype | et
Gender . l .
) Identification of the
Race/Ethnicity causative allergens
Obesity = /
Smoking status l l
Early vs. late onset
Atopic status Up to 2 causative More than 2
Lung function/AKR allergens causative allergens
I
' Yes o
Characterize endotype

!

In vivo (nasal provocation)

Bomarkers:

hlood or in vitro (BAT) allergen
Sputum challenge
<¢xhaled breath l l
Type 2immune response  Non -Type 2 immune response  Prognostic BM Identification of the Uncertain
l ‘ l causative allergen(s) identification
« 'mmmmosscoumv\ * +
| TAILORED THERAPY l PREVENTION
Allergy, Volume: 76, Issue: 4, Pages: 1041-1052, First published: 01 September 2020, DOI: (10.1111/all.14575)

Personalized medicine for allergy treatment: Allergen immunotherapy stlll a unique and unmatched model
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Symptomatic patient
v
Evaluation of control, severity
v
Diagnosis of allergy (SPT, sigE)

| V
[ Avoidance and pharmacologic treatment

v

ReviewAcontrol
v

Insufficient control
v

Risk evaluation

Allergen Immunotherapy (AIT): a
prototype of Precision Medicine-G\\W/
Canonica

Component-resolved diagnosis

Future

Currem Product based on component-

resolved diagnosis

Lwu d6 tiép can y hoc chinh xac trong bénh dj trng
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Y h 9 c Personalized Medicine and Allergen Immunotherapy: The Beginning of a New Era?

Tailoring of medical treatment to the individual characteristics, needs and preferences of a patient during all stages of care

Tailoring of
Treatment Strategies

Challenges of
Respiratory Allergies

Personalized Treatment

« Air pollution Personalized Diagnosis Aeteological Treatment
: Personalized and efficient treatment
Increasing prevalence Diagnostic Tests thanks to the adaptation of
« Climate change » Formulati
+ “Classic” in-vivo tests Py
+ Allergen composition
* Low control of symptoms pecific-IgE tests
e :hsﬂolewla'?iﬁ-vitmdiagnods * Schedule and dosage of administration
» Limited care pathways « Efficacy measures and follow-up
e to characterise a patient's
a
+ Under diagnosis sensitization profile
« Impact on performance
« Burdens for patients
* Increased risk of exacerbations Biomarkers Preventive Treatment
in case of viral infection Asupport to... Develop immunological memory to
» New behaviours « Characterize clinical phenotypes « Prevent the onset of asthma
. . + Formulate medical prognosis « Prevent new sensitizations
+ High direct costs of treatment « Target treatments « Prevent the worseneing of allergic rhinitis

* High costs

+» Reduced patient productivity/
quality of life

« Patient Dissatisfaction
« Impairment of daily life
+ Severe comorbidities

« Risk factor for the development of
severe forms of viral infections*

What is

Personalized Medicine?

Tailoring of medical treatment to the

individual characteristics, needs and

preferences of a patient during all
stages of care/

Patient Empowerment

Putting the patient at the centre using...

« Shared medical decision-making
» Personalized treatment plans

Pillars of
Personalized
Medicine

Personalization

*in case of poor control of respiratory allergy and/or asthma symptoms

Personalized
Medicine &
Allergen
Immunotherapy

Prediction Prevention Patient
Participation

Personalized medicine and allergen immunotherapy: the beginning of a new era? Clinical and Molecular
Allergy 2021-Cristoforo Incorvaia

What are the objectives
of Personalized medicine
in allergology

Improve the patient’s quality of life

v Alleviate allergy symptoms and
increase disease control

v Improve clinical outcomes

Halt the allergic march
v Prevent allergic rhinitis worsening
v Prevent the onset or worsening of asthma

¥ Prevent new sensitizations

Reduce costs
v Encourage patient compliance

v Reduce symptomatic medication intake
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https://clinicalmolecularallergy.biomedcentral.com/articles/10.1186/s12948-021-00150-z#auth-Cristoforo-Incorvaia
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The role of environmental allergen control in
the management of asthma
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Surc khoe va moi tredng

Anh hwéng
di nguyén ng dung
KK smartphone

Thay dbi Tiep xuc
khi hau
Mo hinh
héa & dw
Phat thai bao
khi nha
kin

Hoat déng

'g Anh hwéng
con nguoi

strc khoe

Climate change, airoorne allergens, and tnree transiational mitigation approacnes, Faul J. beggs,cUZo




Abstract

Keywords

= asthma

= epvironment
pollutants
allergens
home environment
school environment
environmental
intervention
asthma morbidity

P D O VT

Environmental Interventions for Asthma
Tina M. Banzon, MD' Wanda Phipatanakul, MD, MS23

'Deparmtent of Allergy and Immunology, Boston Children’s Hospital,  Address for correspondence Wanda Phipatanakul, MD, MS, Division

Harvard Medical School, Boston, Massachusetts of Immunology, Boston Children’s Hospital, 300 Longwood Avenue,
2Department of Pediatrics, Harvard Medical School, Boston, Fegan 6, Boston, MA 02115
Massachusetts (e-mail: Wanda.Phipatanakul@childrens.harvard.edu).

3Division of Immunology, Clinical Research Center, Boston Children’s
Hospital, Asthma, Allergy and Immunology, Boston, Massachusetts

Semin Respir Crit Care Med 2022;43:720-738.

Exposure and sensitization to environmental factors play a fundamental role in asthma
development and is strongly associated with asthma morbidity. While hereditary
factors are critical determinants of asthma, exposures to environmental factors are
implicated in the phenotypic expression of asthma and have been strongly associated
in the risk of its development. Significant interest has thus been geared toward
potentially modifiable environmental exposures which may lead to the development
of asthma. Allergen exposure, in particular indoor allergens, plays a significant role in
the pathogenesis of asthma, and remediation is a primary component of asthma
management. In the home, multifaceted and multitargeted environmental control
strategies have been shown to reduce home exposures and improve asthma outcomeg
In addition to the home environment, assessment of the school, daycare;
workplace environments of patients with asthma is necessary to ensure appropriate
environmental control measures in conjunction with medical care. This article w
discuss the role of the environment on asthma, review targeted environmental
therapy, and examine environmental control measures to suppress environmental
exposures in the home and school setting.
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Hiéu trng nha kinh:
khi thai chat dot,
may lanh,.. nam &
tang doi lwu-> tang
nhiét dé , tang lwong
mua, tang muwc
nwoc bién ( bang
tan ), giam dién tich
luc dia, lut 10i

Khi nha kinh gébm 4
loai chinh: CO2
20%, CH4 90%+
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Bao cao Allergy Capitals ™
nam 2021

Urban Air Pollution

Deposition

Wet deposition: rain, snow
Dry deposition

What N KNNw Ann

Anaturally
occurring ga

L that.
" Cac mua phan hoa dang dan

emitting CO2 durl

T kéo dai hon va khat nghiét
Background ain;po hO’n , . -
do bién doi khi hau . T6 chire
Emissions Hen va Di irng Hoa Ky

Primary pollutants

NO,, SO, PM, VOC (AAFA

{

Transport Dispersion
Wind
Temperature gradient
Atmospheric pressure

Immissions
Primary pollutants +

Secondary pollutants



https://translate.google.com/website?sl=en&tl=vi&hl=en&client=webapp&u=https://www.aafa.org/climate-and-health/
https://translate.google.com/website?sl=en&tl=vi&hl=en&client=webapp&u=https://www.aafa.org/allergy-capitals/

Chu ky nong d
Bién do6i khi hau anh hwong
chat lwong khong khi

Changes in Weather

Rising Temperatures e
Increase the Presence Patterns (”“"“d")'v
of Pollutants Precipitation and Wind) ®
Longer Allergy Seasons
Due to Increase in CO2 | C? n
(Influences the Release of cap
COPD

Pollen and Ragweed) ﬁ

"A).
s A =S

Pau ngwc :
‘ Di nguyén M3an cam di teng
PT Trong khéng khi @
Con hen cép co g\l,) ST (T

§
T
ml’



Early warnings for healthcare /
system preparedness

Early warning system

PHAN

HOA

M@ HINH
DU’ DOAN
HOC MAY,

Daily pollen counts for early warning
Pollen strains identification

~

/J Pollution control
Monitoring and prevention
y Early warnings

7/
”’

Mohamed H. Shamji,EAACI guidelines on

environmental science in allergic diseases and ast
- Leveraging artificial intelligence and machi
' ' 0S
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Review article

Thunderstorm-asthma and pollen allergy

Asthma and allergic rhinitis among young parents in China in relation to L))
outdoor air pollution, climate and home environment

Juan Wang®*, Yinping Zhang”, Baizhan Li ¢, Zhuohui Zhao ¢, Chen Huang ®, Xin Zhang', Qihong Deng #",
Hen va viém miii di &rng lq 6 nhiém khéng khi
ngoai tréi khi hau va méi trieéng trong nha

Thunderstorms have been linked to asthma epidemics, especially during the
pollen seasons, and there are descriptions of asthma outbreaks associated with | G. Frenguelli?
thunderstorms, which occurred in several cities, prevalently in Europe

(Birmingham and London in the UK and Napoli in Italy) and Australia
(Melbourne and Wagga Wagga). Pollen grains can be carried by thunderstorm | Hospital “A. Cardarelii”, Napoli, ltaly; “Department
al ground level, where pollen rupture would be increased with release of aller- | of Plant Biology, University of Perugia, Perugia, Italy
genic biological aerosols of paucimicronic size, derived [rom the cytoplasm and
which can penetrate deep into lower airways. In other words, there is evidence
that under wet conditions or during thunderstorms, pollen grains may, after
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G. D'Amato’, G. Liccardi',

'Division of Pneumology and Allergology,
Department of Respiratory Diseases, High Speciality

Koussacde allosgic asthmasheaochial actboo:

b |

Thunderstorms have been linked to asthma epidemics, especially during the
pollen seasons, and there are descriptions of asthma outbreaks associated with
thunderstorms, which occurred in several cities, prevalently in Europe
(Birmingham and London in the UK and Napoli in Italy) and Australia
(Melbourne and Wagga Wagga). Pollen grains can be carried by thunderstorm
at ground level, where pollen rupture would be increased with release of aller-
genic biological aerosols of paucimicronic size, derived from the cytoplasm and
which can penetrate deep into lower airways. In other words, there is evidence
that under wet conditions or during thunderstorms, pollen grains may, after
rupture by osmotic shock, release into the atmosphere part of their content,
including respirable, allergen-carrying cytoplasmic starch granules (0.5-2.5 um)
or other paucimicronic components that can reach lower airways inducing
asthma reactions in pollinosis patients. The thunderstorm-asthma outbreaks are
characterized, at the beginning of thunderstorms by a rapid increase of visits for
asthma in general practitioner or hospital emergency departments. Subjects
without asthma symptoms, but affected by seasonal rhinitis can experience an
asthma attack. No unusual levels of air pollution were noted at the time of the
epidemics, but there was a strong association with high atmospheric concen-
trations of pollen grains such as grasses or other allergenic plant species.
However, subjects affected by pollen allergy should be informed about a possible
risk of asthma attack at the beginning of a thunderstorm during pollen season.

G. D'Amato’, G. Liccardi',

G. Frenguelli?

"Division of Pneumology and Allergology,
Department of Respiratory Diseases, High Speciality
Hospital “A. Cardarelli”, Napoli, ltaly; “Department
of Plant Biology, University of Perugia, Perugia, Italy

Key words: allergic asthma; bronchial asthma;
bronchial hypi Livity; climate changes; environment
and allergy; pollen allergy; pollinosis; respiratory
allergy; thunderstorm-asthma.
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Division of Pneumology and Allergology
Department of Respiratory Diseases
High Speciality Hospital “A. Cardarelli”
Via Rione Sirignano

10 80121 Napoli

ltaly

Accepted for publication 5 October 2006

X




Kho kheé dai dang (24
dot /nam,dai> 1j & anh
hwéng giac ngu

’_‘ %
it triéu chirng hon

Nhiéu tri¢u chirng Khong nhap BV/ CC

Nhap Bv/CC Khéng man cam di nguyé
Man cam di nguyén hit

ICS hang ngay
ICS tirng dot
Montelukast hang

ngay

ICS hang ngay

Prevention and treatment of recurrent viral-induced wheezing in the preschool child- Jeffrey R. Stokes, MD



Endotype can lam sang

Biomarkers str T2 cao T2 thap nhiéu bién sé
dung hién nay
— BCAT démIMéu, IgE, BaCh ciu hat ldém, C,«d dii, Triéu~chﬁ'ng’, Co;n
Periostin. FeNO cap, Tac nghén d the, Pap
’ IL-17 &ng thuadc ,...

Biomarkers m&i
tham do EBC, VOC, Biomarkers ]

té bao/ té bao non




- Tiep can hen tré em kiéu hinh & endotypes

Tiep can lam sang Endotypes

Co dia, trieu

chirng , con cap,
Jdo nighiBe, deg Currently used BCTT dam, IL17
( 5 A Biomarkers !
trng dan phe
quan, thuoc... .
g Human Tumor Necrosis AN Eﬂﬂhﬂﬂlﬂlhinﬂﬁtmﬁ
Movel Blomarkers Factor-like Weak inducer of [EBC), Vialatile Organic
igation Apoprosis (TWEAK), Compounds (VOCs), Other
under Invest Chitinase-like Protein YKL-40, Cellular and Nan Collular
\ - FARY Biomarkers Y,

-

-Asthma Endotyping and Biomarkers in Childhood Asthma

Novel tiép can mdi kiéu hinh va endotypes hen tré em .


https://www.liebertpub.com/journal/ped

- Tiep can hen nang / khéng kiém soat

Severe uncontrolled asthma

v

Vv Check and try to improve comorbidities; exposure; adherence and proper treatment (Step 4 GINA guidelines]

v

v Consider changing treatment strategy [i.e. single formoterol/ICS inhaler use] or device [MDI to DPI or vice versa)

v

Assess phenotype (clinical features) and endotype (biomarkers)

v

T2-high asthma
[Atopy+, IgE >100 IU-mL-", Feno >30 ppb, blood EQS >300 pL-', sputum EQS >2%)

—»  Allergic predominance [table 2) |——{ Omalizumab | [ OCS |

—p{ Eosinophilic predominance [table 2) —{  Anti-IL-6 | [ OCS | [ Anti-IL-4Ra |

Aspirin intolerance

| Omalizumab or anti-IL-5 | [ OCS |

—p{ Allergic/eosinophilic overlap [table 2)

[ Anti-IL-4Ra? | | CRTh2 antagonist? |

i Allergic bronchopulmonary mycosis |

: (fungus-specific IgE or SPT+, : _ - ; : 5

_’ bronchiectasis, blood eosinophilia, ’_" 0CS | [Antifungals | | Omalizumab? |
markedly elevated IgE]

v

T2-low asthma
(Atopy-, IgE <100 IU-mL"", Feno <30 ppb, blood EOS <300 pL-", sputum EQS <2%)

»| Macrolides? || CXCR2? |

— Blood EOS <200 pL-!
Neutrophilic asthma

[sputum NEU >60%) )
Smoking TAMA
4 BHR?
feereressenessnaneenes »{ Bronchial thermoplasty |
Fixed airway

obstruction T

g ACO
Ll Obesity-related asthma ie-s-sssssesssssseseees » Weight loss ||Bariatric surgery?|

>

Paucigranulocytic asthma
(sputum NEU <40%, EQS <2%]

A stepwise therapeutic approach in severe uncontrolled asthmatic subjects.
Eleftherios Zervas et al. ERJ Open Res 2018;4:00125-2017

©2018 by European Respiratory Society



3. 4. Tiéu chuan hen nang

* Hen ndng Hiép hoi HO6 hap Chau Au / Huéng dan cla Hiép hdi Long nguc Hoa Ky
(ERS / ATS)

= Diéu tri corticosteroid (ICS) hit liéu cao va thuéc kiém soat thi hai (va / hoac
corticosteroid toan than) dé duy tri kiém soat.

= Khang tri d6i véi phuong phap diéu tri dwgc dé cap & trén.
= Quan ly khong day da cac bénh déng mac nhu bénh xoang néng hosc béo phi.

Hen nang:

kieu hinh hen dac hiéu




Kiem soat cac yéu to kh&i phat Ilam hen té hon
Céac di nguyén- Ke hoach Hanh dong

Asthma Action Plan

;lugms 7 Indoor Mald
. . ‘ Animal Dander *  Fixlasky faucets, pipes, or offer sources of waler that have mold
For: Doctor: Date: Same people are alergic to the Sakes of skin or dried saiva from arimals around them,

g
g
2
g
3

a Doing Well Take these long-term control medicines each day (include an anti-inflammatory). The best thing to do:
] 4 o cough, whoeze, chast tightnass, or Medicine How much to take When to take it *  Keep fumed or feathered pets out of your home. A Pollen and Outdacr Mokd
B croriness of breah durng tha day or night It you can't keap the pet outdoors, then: ) What to do during your allergy season (when pallen ar mold spare counts
=1 = Can do usual actites *  [Keep the pet out of your bedmom and other sleeping areas at al tmes, aahm}:
Ul And, if a peak flow meter s used, and kesp the door ciosed. ) Try tor ke your windows closed.
* Remove campets and furriturs coversd with doth from your home. »  Stay ndoors wilh windows closed I late morning to afternoon,
P&“%?&f& p—— If it is ot possible, keep the pet away om fabric-covered fumilure i you can. Pellan and some mild spara counts are highest at that tme.
- m and carpels. »  Askyour doctor whether you need to taka or increase anti-inflammatoey
My best paak flow : 2 Dust medicing before your alergy season starts.
[ Bafore exercisa a A2 or 094 pufls 5 minutes bafore exercise Marty people with asthma ans aliergic 10 dust mites. Dust mites am oy bugs \rritants
that am found in every home—in matiresses, plows, carpets, upholsterad 7 Tobacco Smoke
furniture, bedoovers, clothes, stuffed b and fabric or other fabric-covered
E Asthma Is Getting Worse Add: quick-relief medicine—and keep taking your GREEN ZONE medicine. | o * by 9""’::;;‘3“ ‘l'mr,:';“;:'&““‘a!‘*m haip you quit. Ask famiy
2 m Cough, wheeze, chest fightness, or — :ﬁgohru;;g:f;:‘mw?Dmmeshrupbl hour ngsmatcenheb »  Danot alow smoking h;&:mac&.
shoriness of breath, or fshor-acting beta,- agorist) ‘ : Encase your maliress in a special dust-proof oover.
=] W Waking at rigft oua to asthvma, or I your symptoms (and peak flow, if used) return to GREEN ZONE after 1 hour of above treatment: &mmm“aMdmmemm illow sach
1 m Can do soma, but not all, usual actities A Contnue monitoring to be sure you stay in the grean zona. & your A 7 Smake, Strong Odors, and Sprays
or- wexk in hot watter, Wter must be hotter than 130° F 1o kil tha mites. o | possibl, do not uss a wood-buming slove, kersana haater, or frepiace.

] Medical Alert! Take this medicine: if you eary. Stay oul of rooms whi they ans being vacuumed and for
N ot of e 5 o B e o Al cocler watter vith detergent and bieach, a short whis afterviard,
n Sl of br , OF L a4 of 30 pUls O O Nebueer
g .mkmiafmedc\mshmgmhgpedlq {short-acting betag-agorist] . ﬁ@mun, usa & dust mask (from a hardware store), a double-byarad
b & Carrot o usual activtes, or 2 i ma 7 Cockroaches or microfiter vacuum claaner bag, or & vacuum claaner with a HEPA fter.

Hespital/Emergency Department Phone Number

-Or-

Peak flow: 1o
(50 to 79 percant of my best paak flow)

leraymphmu[mdpcd(lmluuﬂldomtmhmNEaMIMmeMmm:
92 or 04 puffs or 0 Nabuizer

{shcrt-acting betay-agorist)
A Add: mg per day For [3-10) days
{oral steroid)

A Call the doctor 0 befora/ 3 within

hours after taking the oral steroid,

W Symptoms are same or get worsa after
24 hours in Yellow Zona

[orl stercid)

Then call your doctor NOW. Go o the hospia or call an ambuance i

-Or- w You are stil in the red zone after 15 minutes AND The best thing to do: »  Sulfitess in foods and beverages: Do not drink baer or wine o eat driad
Peak flow: fesshan = You have ot reached your doclar *+  Keeptood and garbage in closed containers. Newer leave food out. fruit, processad potatoes, or shrimp if they cause asthma. symplome.
50 percent of my best peak flow) *  Use poisan balts, powders, gals, or paste flor example, boric acid). Cokd air: Cover your nasa and mouth with a scarf on cold or windy days.
Wi Can ais0 use raps. Oter madicinas Tall your doctor aboul all the medicines you take.
DANGER SIGNS = Trouble walking and talking due to shortness of breath uTake 74 or 7 6 puffs of your quick-relief medicine AND *  Haspray is usad bo kil roachas, stay out of tha room until the odar Include cold medicines, aspinn, vitaming and cther supplements, and
u Lips o fingernalls are blue = Go to the hospital or call for an ambulance : Now! goes amay. nonselective bata-blockers finciding those i ey drops).
(phans)

This guide suggests things you can do to avoid your asthma friggers. Put a check next 1o the triggers that you knaw make your asthma worse
and ask your doctor to help you find out if you have ather iggers as well. Then decide with your doctor what steps you wil take.

with fur or fasthers,

Cald ar warm waber sad with dalergent and blaach can also be effacive.
‘Wash the shests and blankets on your bed each week in hat water.
Reduca indoor humicity to balow 60 percent fideally between 30—50
percant). Dehumiciiers or cantral air conditioners can do this.

Try not to seep ar e on doth-coverad cushions.

Remove carpets fom your badroom and those kaid on concrate,  you can.
Keep stuffed toys out of the bed or wash the toys weekly in hot water or

Mary paopka with asthrra are alemic to i dried croppings and remains
of cockmaches.

= Cizan moldy surfaces with a dieaner that has bleach nn it

» Try to stay away from strong odors and sprays, such as perfume, taeum
ponwr, harr spray, and paints.

Other things that bring on asthma symptoms in some people include:

7 Vacuum Cleaning
o Try o gat someons elss o vacuum for you onee or baioa a wesk,

1 Other Things That Can Make Asthma Worse

e

LS. Degartment of Health and Humaa Services Nationa Heart
Natwonal institutes. of Health Lisig and Biood Insllule

For More information, go to: waes.nhibund.gov
NIH Publication N, 07-5251
Apdl 2007



= Hen nang or kiém soat hen kém

Hen dai dang

NB can:

v' Corticosteroids udng/ ICS liéu cao
v Tré mau giao kho khé tai phat

NB tim:

v' Hiéu vé bénh tét hon

v Hwéng dan dv tha cung

ng ct vién cho:

v' Liéu phap mién dich dv di nguyén
v" Sinh hoc

| DANH GIACHAN DOAN & TEST dv KIEU HINH |

" Cacconcap O Test di nguyén khéng khi
S BT Q IgE toan phan

. TaAc ngl:en d tiw co dinh > 0O BCAT >
= Bénh dong mac O EeNO 7( 7( 7(

= Cac con nang or thwdng xuyén
= Tré mau gido kho khé tai phat
= Hoat dong thé chat giam

= Hen+ VMDU dai dang

= Can liéu phap MD, khang IgE / DTri
\\ sinh hoc




Tiép can truyen thong va ca thé hda diéu tri hen.

FeNO, Fractional
exhaled nitric oxide; HX,
history; ICS, inhaled
corticosteroid; IgE,
immunoglobulin E,
LABA, long-acting B-
agonist; LTRA,
leukotriene receptor
antagonist; SABA, short-
acting 3-agonist.

Changing Paradigms in the Treatment of SevereAsthma: The Role of Biologic Therapie

Assessment of
asthma severity

|

Avoidance of triggers and
management of comorbidities:

 Laryngopharyngeal reflux

» Subacute bacterial infection

* Sinus disease
* Sleep apnea
* Vocal cord dysfunction

l

Determination of whether asthma is refractory

Characterize subtype

Stepwise approach to therapy:
SABA, ICS alone, ICS + LABA,
ICS + LTRA, oral corticosteroids,
biologic therapy

At "@_&W\\a 245
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Tailored therapy
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7 Omalizumab
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Omalizumab
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