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CAC DUNG CU BUONG HIT

Pressurized metered dose inhaler (pMDI)
MDI v&i spacers hay holding chambers
Dry powder inhaler (DPI)

Nebulizers




THUOC NAO DUNG PUONG HIiT bUQOC ?

e Cacthudéc DPQ

e Corticoides ( ICS)
* Khang sinh

* Khang virus

e Khang ndm
e Tan dam




THUOC GIAO CAM

« SABA (short acting beta 2 agonist)

( dang pMDI, DPI, phun khi dung)
Salbutamol, Fenoterol

 LABA (long acting beta 2 agonist): Salmeterol
« ADRENALINE (tac dung a, B1,82)

-Racemic adrenaline (hén hop 1:1 ctua D va L-isomers)
-L-adrenaline




SABA

Hoat hoa men Adenylcyclase lam tang AMP vong

gay: ,

« Dan co tron phé quan

« Uc ché sy tang tinh tham thanh mach

« Gidm phong thich hoa chat trung gian tr dwéng
bao

e Tang hoat dong nhung mao
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Figure 7. Bronchodilator mechanisms for beta-2 agonists and theophylline. Activation of Beta-2
receptors results in a G.-protein mediated stimulation of adenylyl cyclase (AC) and opening of Ca-
activated K channels (K_.). Activation agents increase intracellular cAMP levels, which in turn

stimulate protein kinase (PKA).




SABA

 Tg bat dau tac dung 5 phut, toi da 15-20 ph, kéo
dai 4-6 gio

TD phu:
« Run co do tang kich thich than kinh co,
* Nhip tim nhanh do dan mach ngoai bién,

» Ha kali mau do sw dich chuyén Kali vao trong
noi té bao




Phun khi dung lién tuc SABA

Binh chra 1on: (30-240ml) phun lién tuc 24 h

Co thé thém thudc khi dang phun, c6 thé néi may
tho

Luwong thudc pha bang téng liéu chia 24 g
Phun v&i oxy 6-8 |/ ph
Duy tri liéu thudc lién tuc, khéng tang td phu
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Continuous beta agonist nebulization set-up for face mask
delivery in children

Dilute the calculated albuterol dose per hour with 0.9 percent normal saline for inhalation
to a final volume of 20 mL. Set the pump to nebulize continuously at 20 mL per hour,
with a driving oxygen flow rate set at 8 to 10 mL per minute. The pump should be
labeled "for respiratory use only" to minimize the risk of inadvertent intravenous
administraion.

Uptodate
2019



Bronchodilator administration via mechanical ventilator
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Continuous beta agonist nebulization set-up for ventilator delivery.

02: oxygen.

Courtesy of Murphy S. Presented at American Academy of Allergy and Immunology
1991. With permission.
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TAI SAO TRE TiM SAU PHUN KD SALBUTAMOL ?

e Cung cap

oxy
, Gitr Sp02
Bat xirng > 92%
thong
khi/tudi ‘ Tré tim:
mau Xay ra sau 5-10, sau dé
N Phunkd \ ° G_PNQ ty diéu chinh, hét sau
SABA | ® Gianmm 20 ph
t&i phoi
Nanglhon
GAY Tim

A
Néu khdng cho oxy trudc

Paul M. O’Byrne ( 2017) Inhaled Beta 2-Agonists. Middletons Allergy Priciples and Practice. Pp 1068-1070



LABA

* Thoi gian tac dung kéo dai 12 gi® . Chudi bén cia
salmeterol lam cho tan trong m& gap 10.000 lan so
voi salbutamol

* Chidinh dung phdi hgp vai ICS khi dung ICS khoéng
dat duoc sy kiém sodt tét bénh hen ( cho tré >5t)

e LABA khdng duoc st dung don doéc ma phai két hop

vai ICS trong phong ngira hen ( LABA che déau hién
twong viém bén duwdi; bao hoa Beta 2 receptor)




Beta, Agonist Kinetics

Based on Anderson et al, 1994
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(not stored in lipid) (retained by lipid) (retained by lipid)
m Rapid onset m Rapid onset m Slow onset

(slow lipid diffusion to B,g)




ADRENALINE

Lam co that cac tiéu ddéng mach & niém mac dudng
thé trén va giam ap luc thdy tinh mao mach, dan dén
su tai hap thu dich va cai thién phu né dwong thd

TD 10 phut sau khi dung thudc va kéo dai hon 1 gio,
mat han trong vong 2 gidy

Cé thé pha chung véi Budenoside trong nhirng
truong hop viém thanh quan cap nang

Charles R. Woods (2019) Croup: pharmacologic and supportive interventions. Uptodate 2019




ADRENALINE

TAC DUNG PHU

* Nhip tim nhanh

e Tang huyét ap
Khéng cé sy khac biét vé tac dung phu giira
Racemic adrenaline va L-adrenaline (3)




Thudéc khang Acetylcholine

* SAMA ( Short acting muscarinic antagonist)
IBRATROPIUM BROMIDE

* LAMA ( Long acting muscarinic antagonist)

Tiotropium (> 6 tudi )




SAMA

La mdt dan xuat atropine ammonium bac bén

GPQ = (rc ché co that PQ qua trung gian
cholinergic, khdng co su tuvong tac
acetylcholine vdi cac thu thé muscarinic trén
cac té bao co tron PQ va lam gidm ndng dé
guanosine nQi bao

Federico Fermandez Nievas,MD and Kanwaljeet J.S. Anand ( 2013) Severe acute asthma exacerbation in children
: a stepwise approach for escalating therapy in pedicatric intensive care unit. J. pediatr Parmacol Ther 2103 ;18(20 88-110



SAMA

Phoi hop véi SABA trong diéu tri cat con hen,

thoi gian bat dau tac dung sau 20 ph, t6i da sau

60 ph

TD phu : Ho, khé miéng, kich thich vung hong
thudc khéng qua hang rao mau nio, khdng co
cac biéu hién cla tac dung khang cholinergic
trung wong.




Airway smooth muscle & mucous cells
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Figure 97-1 Muscarinic receptor subtypes found in the lung and on inflammatory cells. Ach, Acetylcholine. (From Fryer AD, Jacoby DB. Cho-
linergic mechanisms and anticholinergic therapy in respiratory diseases. In: Adkinson NF Jr, Bochner BS, Busse WW, et al., editors. Middleton's
allergy: principles and practice, 7th ed. Philadelphia: Mosby; 2009, p. 1603-18.)




LAMA ( Titropium)

Tac dung tuvong tv SAMA
Tgtacdung 24 g

Phdéng thich chdm, Phoi hop véi ICS+ LABA &
hen bac 4, 5 (> 6t)

Tac dung phu twong tw SAMA

Pocket guide for asthma managenment and prevention.GINA 2019




Thuoc Magne sulfate

Uc ché sy hap thu calci qua mang cla té bao co tron-
> gian co tron phé quan.

La cofactor diéu chinh hoat ddng clia cac enzyme va
té bao gom adenyl cyclase va Na*/K*-ATPase -> tang
cuvong tac dung SABA.

Uc ché giai phdng acetylcholin tir cac soi cholinergic.
Giam phdng thich histmain tlr cac té bao mast.

Bradly J . Undem ( 2006) Pharmacotherapy of asthma .
Goodman and Gilman’s the Pharmacological Basis of therapeutic pp 717-733




Khi dung Magne sulfate

« Khéng ung ho viéc sir dung magnesium sulfate
nebulized, do thiéu cac lgi ich quan trong da dworc
chirng minh 1am sang trong cac thir nghiém ngau
nhién

 CO thé duwoc xem xét + beta 2-agonist hit +
ipratropium bromide két hop trong cac dot suyén
cap nang Tuy nhién, can c6 nhiéu nghién ctru thém

Richard J Scarfone(2018). Acute asthma exacerbations in children younger than 12 years: Emergency department management. Uptodate. 2019
Normansell R., Knightly R (2018). Inhaled magnesium sulfate in the treatment of acute asthma in children. Paediatric Respiratory Reviews, 26; 31-33.
Knightly R, Milan SJ (2017). Inhaled magnesium sulfate in the treatment of acute asthma. Cochrane Database of Systematic Reviews.



Magne sulfate khi dung

e it tdc dung phu duoc bao cdo, modt vai truong
hop ngoai tdm thu trén that, dé birng mat

Knightly R, Milan SJ (2017). Inhaled magnesium sulfate in the treatment of acute asthma.
Cochrane Database of Systematic Reviews




Initial management of asthma exacerbations
in children <5 years

Therapy Dose and administration

Supplemental 24% delivered by face mask (usually 1L/min) to maintain
oxygen oxygen saturation 94-98%

Inhaled SABA 2-6 puffs of salbutamol by spacer, or 2.5mg by nebulizer, every
20 min for first hour, then reassess severity. If symptoms
persist or recur, give an additional 2-3 puffs per hour. Admit to
hospital if >10 puffs required in 3-4 hours.

Systemic Give initial dose of oral prednisolone (1-2mg/kg up to maximum
corticosteroids of 20mg for children <2 years; 30 mg for 2-5 years)

Additional options in the first hour of treatment

|pratropium For moderate/severe exacerbations, give 2 puffs of

bromide ipratropium bromide 80mcg (or 250mcg by nebulizer) every
20 minutes for one hour only

Magnesium Consider nebulized isotonic MgSO, (150mg) 3 doses in first

sulfate hour for children 22 years with severe exacerbation

GINA 2019 © Global Initiative for Asthma



Thudc Glucocorticoides

pMDI , DPI:

* Beclomethasone
* Budenoside

* Fluticasone
Respulses:

* Budenoside

* Fluticasone



Thuéc Glucocorticoides

Tac dung qua gen:

Vao té bao, két hop véi thu thé gan két

Glucoqorticodes, thay doi si sao chep DNA,

giam tong hop cac hoa chat gay viem

* Tang thoai hda mRNA va do d6 ngan chan san
xuat cac cytokine tién viem.

« Tang tdng hop protein chdng viém

« Tang kha nang gan két beta 2 agonist vao beta
2 receptor
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Figure 99-3 Effects of glucocorticosteroids (GCs) on inflammation in asthma. GCs have effects on many inflammatory aspects of infiltrating
and resident inflammatory cells to suppress inflammation. The activity (T lymphocytes, macrophages) and number of infiltrating cells (eosinophils,
T lymphocytes, macrophages, basophils, mast cells, dendritic cells) are decreased by GCs. GCs also have a suppressive effect on resident tissue
cells and can reduce mediator release and adhesion molecule expression on epithelial and endothelial cells, microvascular leak from blood
vessels, angiogenesis, and both the numbers of mucus glands and the release of mucus from these glands.




Thuéc Glucocorticoides

Tac dung khong qua gen:

* |CS két hop truc ti€p vai recetor ngay trén bé
mat té bao

e Co mach ciia mach mau duong tho : &rc ché su
thodt mach vao dwong thd giam phu né long
PQ

Elham Hossny, Nelson Rosario, Bee Wah Lee, Meenu Singh, Dalia EI-Ghoneimy, Jian Yi SOH and Peter Le Souef (2016).
The use of inhaled corticosteroids in pediatric asthma: update .World Allergy Organization Journal.




ICS tac dung nhanh giam viém dwdng tho

GENOMIC EFFECT

e
‘.
.
.
.
‘e
.
“e

Protein

B

Inflammation,

NON-GENOMIC EFFECT

TAC DUNG GENOMIC

Hiéu qua cham 4-12 g

CS vao té bao, két hop véi GR
Thay déi sw sao chép DNA
Toéng hop cac chat chéng viém
Giam hién twong viém

TAC DUNG NON GENOMIC

Hiéu qua nhanh trong vai giay
hay vai phut

ICS két hop truc ti€p vdi recetor
ngay trén bé mat té bao

Co mach cua mach mau duong
thé : gidm phu né, gian PQ



* Tac dung cat con hen : ICS khi dung liéu cao
bat dau tdc dung nhanh sau 20 ph hét tac
dung sau 60ph, phdi hop véi thudc GPQ trong
diéu tri cat con hen

Elham Hossny, Nelson Rosario, Bee Wah Lee, Meenu Singh, Dalia EI-Ghoneimy, Jian Yi SOH and Peter Le Souef (2016).
The use of inhaled corticosteroids in pediatric asthma: update .World Allergy Organization Journal.




ICS gilr cac phan t&r NE lwu lai trong duwdng thé
va gay co mach?

*  Khac v&i cac mo khac, trong dwong thé NE bj (rc ché bang con dwong tai hap thu-2 gap 5 lan so voi
tai hép thu 12 , , - ‘ ’
« CS tac dong vao thu thé a,-adrenreceptor dé wc ché tai hap thu NE bang con dwong tai hap thu 21

Uptake-1
(re-use)
é Sympathetic
: neuron

|

sesan®

- ; Glucocorticosteroids
Norepinephrine alucocorticosteroids

(., -adrenceptor . Smooth muscle cell

‘....

\J
Uptake-2

(metabolism)

NE — Norepinephrine | CS — Corticoids
1. Adam Wanner et al, Proc Am Thorac Soc Vol 1. pp 235-238, 2004 | 2. Gabor Horvath et al, Am J Physiol Lung Cell Mol Physiol 285: L829-1837, 2003



HIEU QUA ICS TREN CO TRON MM BUONG DAN
KHi -> GIAM LL MAU

Liéu cang cao Tam thoi: dinh M&u dén nm
cang giam 30ph, vé bt 60- nhiéu cang co
nhiéu 90ph mach nhiéu*

Horvath G et al, Eur Respir J. 2006;27:172-87



ICS kh&i phat nhanh va lam giam lwu lwgng mau

trong dwdng thé

Lwu lwong mau TB
trong dwdng thd &
bénh nhan hen cao
hon 24-77% so vOi
ngwdi khdée manh.

Nongenomic Genomic
actions actions
————————————————— P
Hyperperfusion#i Hyperperfusion“l>
HyperpermeabilityT,
oedema formation
Leukocyte
recruitment
Angiogenesis* l>
<1 min <1h Days Weeks  Months

Horvath G et al, Eur Respir J. 2006;27:172-87



KHI DUNG Glucocorticoides

Phong ngwra hen
Bat dau tac dung cham vai liéu thap va trung binh

 Budenoside : 24g( inhalation) 2 -8 ngay ( dang
nebulization)

* Fluticasone (1-2 tuan,) T1/2: 24 gio (10)

Pediatric drug information/Pharmacodynamics and Pharmacokinetics. Uptodate 2019




KHI DUNG NU'OC MUOI LU TRUONG

VTPQ cép:tai lwong cao cla RSV trong PQ
nhd-> gay gidm dang ké ATP ngoai bao(
ngudn nang lwong quan trong dé duy tri 16p

niém dich bt trong dwdng thd)

A4

- Tang do day |&p niém dich, hap thu nwéc tr_
niém mac va dwdi niém mac giam phu né biéu
mo, cai thién ddc tinh nhay va tang téc dé van
chuyen nhung mao

* Gay loang dam va kich thich ho, giap lam sach
CLém tlr dwdng hé hap, cai thién tac nghén dwdng
thé

«  Td phu: tim, co that PQ ( NEN dung chung voi
GPQ)

Avigdor Mandelberg, Israel Amirav (2010), "Hypertonic Saline or High Volume Normal Saline for Viral Bronchiolitis



TOM TAT CAC THUOC DUNG
LIEU PHAP KHI DUNG

[C,&T CON HEN

« SABA

¢ SAMA

« ICS LIEU CAO

« MAGNE SULFATE

{PHC‘)NG NGUA HEN

« ICS LIEU THAP -TB
- LABA



TOM TAT CAC THUOC DUNG
LIEU PHAP KHI DUNG

LVIEM TIEU PHE QUAN

« SABA
« NUOC MUOI UU TRUONG

{VTKPQ

« ADRENALINE
« ICS LIEU CAO
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