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Asthma adalah suatu kondisi yg ditandai dg 
episode batuk, wheezing & kesulitan bernafas yg
disebabkan oleh adanya penyempitan jalan nafas
secara reversibel, sebagai respon akibat berbagai
stimuli (allergen / non allergen). 

Penyempitan dan obstruksi jln nafas merupakan
akibat dari kombinasi :
☻Spasme otot polos bronkus
☻Bronkokonstriksi
☻Oedema mukosa
☻Penumpukan mukus di jln nafas

Inflamasi kronik  key factor in the pathology of 
asthma  bronkus hiperresponsif / hyperreaktif
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 Mekanisme imun spesifik dan nonspesifik : 

 Antigen berikatan dengan IgE pada permukaan sel mast 

degranulasi sel mast  release 

histamin,,bradykinin,leukotrienes,plattelet activity 

factor,prostaglandin, neutrophil,eosinophil

bronchoconstriksi

 Aktivitas berlebih sistem saraf parasimpatis : histamin release, 

cold air,inhaled irritan, instrumentation endobronchial

merangsang vagal efferent  bronkokonstriksi

 Bronkokonstriksi peningkatan resistensi aliran

udara,menurunkan kecepatan ekspirasi hiperinflasi

ventilation-perfusion mismatch hypoxia

 Episode akut : hypoxemia tanpa retensi CO2
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Keluhan dan gejala 

(sangat erat dg keadaan jalan napas) :

Bronkokonstriksi         
Edema mukosa bronkus  
Sumbatan mukus

Obstruksi jalan napas

Resistensi arus ekspirasi 

Air trapping Hiperinflasi alveoli

Kontraksi diafragma 
terganggu

Otot-otot bantu pernapasan 
diaktifir

 Awal : terdengar WHEEZING ekspiratoir                               
 Lanjut : WHEEZING ekspiratoir dan inspiratoir
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Air Trapping :

inspirasi
ekspirasi
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Allergen / Non Allergen

(Ag)

Ag-Ab/ IgE 

di mast  cell

T limfosit

Histamin, Triptase, PGD2, 

LC4, PAF

bronkokonstriksi

FEV1 

EARLY RESPON

IL4, IL5, GM-CSF, TNF, TGF

eosinofil neutrofil

ECP, MBP Protease, PAF

LATE RESPON

Inflamasi : Edema, hipersekresi 

mucus, kontraksi smooth muscle, 

hiperreaktivifitas bronkus

1 jam

2-8 jam
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Normal airway Asthmatic airway

NEP
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Inflammatory mediators 
Chemotactic factors

Mast cell 
degranulation

Allergen binds to  
IgE on mast cell

Smooth muscle

PMN

Eosinophils

Broncho- 
constriction

Edema

Mucus hypersecretion

Goblet cell Columnar  
cell

Allergen

EARLY RESPONSE <1 jam stl terpapar stimuli
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Mucus hypersecretion
 Ciliary  
function

Epithelial  
damage

Afferent nerve 
discharge

Broncho- 
constriction

Efferent (vagal) 
nerve discharge

LATE RESPONSE :    4-8 jam stl terpapar stimuli





1. Serangan akut dyspnea 
akibat obstruksi akut jln 
nfs, yg disebabkan oleh 
kontraksi otot polos jln 
nafas

2. Penumpukan mukus akibat
hipersekresi mukus

3. Inflamasi jalan nafas

4. Bronchial 
hyperresponsiveness

a. Allergens

b. Chemical irritants

c. Dust, smokes

d. Cold

e. Post-exercise

f.  Psychogenic

g. Post-coughing

h. Post-
hyperinflation

i.  Post-laughter
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TRIGGER ASMA
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Ag (polutan, alergen)
hindari Ag

Ag-Ab/IgE di mast cell
antiinflamasi, kromolin

MEDIATOR

bronkodilator antiinflamasi

Early response : Late response :
Bronchoconstriction Inflamation

Symptom Hyperreactivity

TARGET TERAPI ASMA
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1. Me  IgE berikatan dg sel mast  (anti-IgE antibody)

2.  Mencegah degranulasi sel mast (kromolin, nedocromil, 
steroid)

3.  Menghambat kerja mediator yg dilepaskan sel mast 
(antihistamin, antagonis leukotrien reseptor)

4.  Relaksasi jalan nafas secara langsung (Bronkodilator : 
simpatomimetik, xantin, antimuskarinik)

5.  Me  respon inflamasi (kortikosteroid)
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1.SIMPATOMIMETIK/ ADRENERGIK
- adrenalin/ epinefrin
- efedrin
- isoproterenol, isoprenalin
- agonis 2 selektif

2. DERIVAT XANTIN
- teofilin

3. ANTIKHOLINERGIK
- atropin
- ipatropium bromid
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- Terbutalin (Allupent)
- Albuterol (Salbutamol)
- Metaproterenol
- Fenoterol
- Formoterol (-15jam)
- Salmetrol (-15jam)

Selektif pada reseptor adr.-2 , efektif pd serangan akut
Efektif pd pemberian - p.o.

- aerosol        onset cepat
langsung pd reseptor

Agonis adrenergik -2 selektif
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MEKANISME 

RELAKSASI BRONKUS

MELALUI RESEPTOR- 
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Efek samping β2 Agonis

-selektivitas terbatas

-aritmia ok stimulasi 1 jantung

-tremor, musc.cramps

-gangguan metabolisme KH

-iritasi pada penggunaan inhaler

-penggunaan lama    reseptor desensitif

tolerans



METYLXANTIN   TEOFILLIN

TEOBROMIN

CAFFEIN
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EFEK   - Relaksasi otot polos bronkhus

- Stimulasi SSP
- Stimulasi otot jantung
- Diuresis
- Asam lambung 
- Otot bergaris

DERIVAT XANTIN



31

MEKANISME 

RELAKSASI 

teofillin
-



1.Menghambat PDE   cAMP 

Efek langsung [Ca++] intrasel 

Hiperpolarisasi membran

Uncoupling Ca++dg aktin-
myosin

2. Antagonis reseptor adenosin

◦ Hamb degranulasi sel mast  

◦ Me prod sitokin

 absorpsi baik : 

- p.o., “sustained release” 
kadar stabil di plasma
- iv

 distribusi : slrh tubuh (tms
plasenta, ASI )

 metabolisme : hepar
 ok  induksi enz o/ rifampin,

fenobarbtal, etanol, rokok
 ok  inhibisi enz o/ simetidin,      

eritromisin, alopurinol
kondisi patologis (gagal
jantung, liver, orang tua)
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FARMAKOKINETIK
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 iv.cepat aritmia jantung, hipotensi

 Sakit kepala, palpitasi, dizziness, 
nausea,hipotensi, nyeri prekordial

 Indeks terapi sempit (10-20 g/ml)

konsentrasi plasma > 20 g/ml = TOKSIK 
(takikardia, agitasi, kejang, emesis, Gx.GIT

Anak-2 mudah kejang
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* ATROPIN : iv, aerosol

* IPRATROPIUM BROMID : aerosol
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Mekanisme :
Antagonis resept muskarinik
otot polos : bronkhodilatasi
kelenjar : mukus 

Efek sistemik :
Mulut kering, retensi urin, mata kabur, takikardi

Efektif u/ 
hiperreaktif bronkhokonstriksi, COPD, bronkhitis

kronis,orang tua
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RESUME 

BRONKODILATOR
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Kromolin sodium & 
Nedokromil sodium

Glukokortikoid



 Per inhalasi
 Mek kerja : hambat degranulasi sel

mast
 Penggunaan : profilaksis (slow 

onset), efektif utk asma yg diinduksi
oleh allergen / aktivitas

 ES : Batuk, edem laryng, nyeri
sendi,sakit kepala, rash, nausea
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 oral : Prednison

 inhalasi : triamsinolon, budesonid, flutikason, 
beklometason, flunisolid

Efek :   

◦ antiinflamasi : menghambat prod sitokin
inflamasi (PG & leukotrien) & me  infiltrasi sel
inflamatori (me destruksi epitel, mukus, & 
bronkonstriksi )

◦ me  hiperreaktifitas bronkial

◦ me  affinitas  agonis & mencegah down 
regulation resept 
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 Penggunaan : 

- oral : asthma attack, asma berulang

- inhalasi : “first line treatment” asma 

ringan s.d berat

- terapi kontrol

 ES kortikosteroid inhalasi : kandidiasis 
oral, serak, pe massa tulang
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Efek samping (pd dosis besar & lama)

☻Glukosa drh , deposisi lemak ’moon face’
‘buffalo hump’

☻Udema (retensi air), hipertensi
☻Osteoforosis, pertumbuhan terhambat
☻Iritasi lambung
☻Glaukoma
☻Insufisiensi adrenal

Untuk mengurangi efek samping :
- gunakan lokal/ aerosol pd asma
- penghentian obat secara bertahap dosis diturunkan
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1. LT-1 reseptor antagonis (Zafirlukast, 
montelukast, pranlukast)
 efektif hamb Ag / exercise-induced asthma

 p.o 1-2 x sehari

2. 5-lipoxygenase inhibitor (Zileuton)
 Hamb produksi leukotrien

 Interaksi obat : me  konsentr teofilin & 
walfarin di serum

44



45



 Correct hypoxia : Oxygen

 reverse bronchospasm : bronchodilators

◦ nonspecific agonists

◦ Beta 2 specific agonists

 inhaled short

 inhaled long

◦ methylxanthines

◦ anticholinergics
 treat inflammatory changes

◦ anti-inflammatory

◦ leukotrine antagonists- accolate, zyflo

◦ mast cell membrane stabilizer- cromolyn (Intal) 
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REVIEW
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REVIEW



 Global Initiative for Asthma (GINA) 
guidelines state that asthma management 
should: 
◦ prevent asthma exacerbations

◦ achieve and maintain control of symptoms

◦ maintain pulmonary function as close to normal 
as possible

◦ maintain normal activity levels, including exercise

◦ prevent asthma mortality

◦ avoid adverse effects from asthma medications

GINA 2011.
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component 1: develop px - dr partnership

component 2: identify and reduce exposure to 
risk factor

component 3: asses, treat and monitor asthma

component 4: manage asthma exaserbation



 Assesing Asthma Control

 Treating to Achieve Control

 Monitoring to Maintain Control
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Asthma Treatment Algorithm
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Step 1 Step 2 Step 3 Step 4 Step 5

EDUKASI ASMA, KONTROL LINGKUNGAN

Jika perlu

SABA

Jika diperlukan SABA

Obat 
pengontrol

Pilih salah satu Pilih salah satu Tambahkan satu 
/ lebih

Tambahkan satu 
/ lebih

Inhalasi CS dosis 
rendah

Inhalasi CS dosis 
rendah

+ LABA

Inhalasi CS dosis 
sedang @ tinggi 

+ LABA

Glukokortikoid 
oral dosis 
terendah

Leukotrien 
inhibitor

Inhalasi CS dosis 
sedang @ tinggi

Leukotrien 
inhibitor

Terapi Anti IgE

Inhalasi CS dosis 
rendah + leukotrien 

inhibitor

Teofilin SR

Inhalasi CS dosis 
rendah + Teofilin SR

MENINGKATMENURUN
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A. Avoid exposure to personal and second-hand tobacco 
smoke

B. Avoid contact with furry animals
C. Reduce pollen exposure
D. Reduce exposure to house dust mite
E. Avoid sensitizers and irritants (dust and fumes) which 

aggravate or cause asthma, especially in the workplace
F. Avoid food and beverages containing preservatives
G. Avoid drugs that aggravate asthma such as beta-

blockers (including eye drops) and aspirin and non-
steroidal anti-inflammatory drugs



(A) RELIEVERS : 

Act only on airway smooth muscle spasm

i.e.  Cause  BRONCHODILATATION 

symptoms acutely - cough

- wheeze/tightness

Take when necessary



(B) CONTROLLERS :

underlying INFLAMMATION
and/or cause prolonged bronchodilatation

i.e. • mucosal swelling
• secretions
• irritability of smooth muscle 

 Take regularly, even when well

 For ALL asthmatics, except mild intermittent





PENURUNAN TERAPI

ASMA TERKONTROL

PENINGKATAN TERAPI

ASMA TIDAK TERKONTROL

Jika terkontrol pada :
•IGCS dosis medium – tinggi

dilakukan reduksi 50% setelah
interval 3 bulan (level B)

•IGCS dosis rendah,dirubah
menjadi dosis sekali sehari

•Kombinasi IGCS + ILABA,
reduksi IGCS 50% namun ILABA 
diteruskan (level B)

•Bila kontrol sdh dipertahankan, 
reduksi IGCS sp dosis rendah dan
hentikan ILABA (level D)

Onset cepat ISABA atau ILABA
menghasilkan kesembuhan
temporer
K/p mengulangi dosis lebih dari
satu/dua hari pertama. Perlu
menaikkan kontroler
Kombinasi ISABA + ILABA dengan
IGCS untuk mempertahankan
kontrol asma dan mengurangi
eksaserbasi (level A)
Tidak direkomendasikan melipat
gandakan dosis IGCS (level A)
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