
In the name of “God”

Asthma



Objectives- at the end of this 2 

sessions you should be able to:

 Discriminate between obstructive and 
restrictive airway disease.

 Define pathophysiology and symptoms of 
asthma.

 Know goals of therapy

 Monitor pt on therapy

 List different therapy and their differences

 Educate pt with asthma on different 
formulations



Pulmonary disorders

 Restrictive disease: limits airflow during inspiration –
inability to expand the lung. 

 Loss of elasticity (fibrosis, pneumonia)

 Physical deformity of the chest (kyphoscoliosis) 

 Obstructive disease: limits airflow during expiration-
increase resistance to air flow, create air turbulence, 
narrow air passage

 Bronchitis

 Asthma





ASTHMA

 Asthma is a chronic inflammatory disorder of the airways 

 Many cells and cellular elements play a role: mast cells, 
eosinophils, T-lymphocytes, macrophages, neutrtophils, and 
epithelial cells.

 In susceptible individuals, this inflammation causes recurrent 
episodes of wheezing, breathlessness, chest tightness, and 
coughing, particularly night or in the early morning. 

 These episodes are usually associated with airflow obstruction
that is often reversible either spontaneously or with treatment. 

 Increase In the existing bronchial hyperresponsiveness to a 
variety of stimuli is seen. 



“early-phase” asthma 

 produces immediate bronchoconstriction

(measured by a drop in peak expiratory flow 

[PEF] or FEV1) that: spontaneously improves 

over an hour or is reversed easily by 

inhalation of a β2-agonist



“late-phase” asthma

 late asthmatic response (LAR) is a second 

bronchoconstrictive response often occurs 4 

to 12 hours later, more severe, more 

prolonged & more difficult to reverse with 

bronchodilators (influx of inflammatory cells & 

mediators)



early asthmatic response (EAR), 

late asthmatic response (LAR) 

 EAR is blocked by preadministration of β2-

agonists, cromolyn, or theophylline

 Bronchodilators do not block the LAR to 

allergen challenge, Corticosteroids block the 

LAR but do not affect the EAR

 Cromolyn blocks both





Natural History 

 30- 70% of children with asthma will improve 

markedly or become symptom-free by early 

adulthood; 

 Frequent wheezing during the first 3 years of 

life and either one major risk factor (e.g., 

parental history of asthma or eczema) or two 

of three minor risk factors (e.g., eosinophilia, 

wheezing without colds, and allergic rhinitis). 



Epidemiology of asthma

 the global prevalence of asthma ranges from 

1% to 18% of the population in different 

countries

 estimated 300 million affected individuals



Factors Influencing the 
Development

and Expression of Asthma



HOST FACTORS

Genetic, e.g.,

• Genes pre-disposing to atopy

• Genes pre-disposing to 

airwayhyperresponsiveness

Obesity

Sex



ENVIRONMENTAL FACTORS

Allergens

• Indoor: Domestic mites, furred animals (dogs, cats,

mice), cockroach allergen, fungi, molds, yeasts

• Outdoor: Pollens, fungi, molds, yeasts

Infections (predominantly viral)

Occupational sensitizers

Tobacco smoke

• Passive smoking

• Active smoking

Outdoor/Indoor Air Pollution

Diet

Emotions 

Exercise 

Drugs/preservatives



Hyperreactivity

 Defined as an exaggerated response of 

muscles to trigger stimuli

 Is pathogonomic of asthma



Airway Inflammation In 

Asthma

inflammation affects all airways including in 

most patients the upper respiratory tract and 

nose but its physiological effects are most 

pronounced in medium-sized bronchi.

The pattern of inflammation in the airways 

appears to be similar in all clinical forms of 

asthma, whether allergic, non-allergic, or 

aspirin-induced, and at all ages.



Difficult to- treat asthma

 poor compliance with treatment 

 physchological & psychiatric disorders. 

 genetic factors?

 Many pts have from the onset of the disease, 

rather than progressing from milder asthma. 



Tobacco smoking

more difficult to control, more frequent 

exacerbations and hospital admissions, and 

produces a more rapid decline in lung 

function and an increased risk of death.

Asthma patients who smoke may have a 

neutrophil-predominant inflammation in their 

airways and are poorly responsive to 

glucocorticosteroids.



Exercise-induced 

bronchoconstriction

. Typically develops within 5-10 minutes after 

completing exercise (rarely during exercise).  

asthma symptoms, or cough, resolve 

spontaneously within 30-45 minutes. More 

common in dry, cold air.



Occupational Asthma

A relationship between symptoms and the 

workplace (improvement in symptoms away 

from work and worsening of symptoms on 

returning to work) can be helpful in 

establishing a link between suspected 

sensitizing agents and asthma



Spirometry

 FEV1- Forced Expiratory Volume in the 
first second: The volume of air that can be 
forced out in one second after taking a deep 
breath

 PEF- Peak expiratory flow: The maximum 
airflow during a forced expiration beginning 
with the lungs fully inflated. 

 FVC-Forced vital capacity: The total volume 
of air that can be exhaled during a maximal 
forced expiration effort.



FEV1

 Has low variability and during acute 

bronchospasm shows best correlation with 

clinical symptoms.

 Gold Std. for bronchodilator efficacy.



Peak expiratory flow

 measurements are 

made using a peak flow 

meter and can be an 

important aid in both 

diagnosis and 

monitoring of asthma.





Reversibility 

 rapid improvements in FEV1 (or PEF), 

measured within minutes after inhalation of a 

rapid-acting bronchodilator—for example 

after 200-400 ug salbutamol—or more 

sustained improvement over days or weeks

after the introduction of effective controller 

treatment such as ICS.



Variability

improvement or deterioration in symptoms and 

lung function occurring over time.

Variability may be experienced over the course 

of one day (when it is called diurnal 

variability), from day to day, from month to 

month, or seasonally.



The degree of reversibility in 

FEV1

 Indicates a diagnosis of asthma 

 It is generally accepted as ≥ 12% and ≥ 200 

ml from the pre-bronchodilator value.



PEF to confirm the diagnosis 

of asthma

a 60 L/min (or 20% or more of 

prebronchodilator PEF) improvement after 

inhalation of a bronchodilator, or diurnal 

variation in PEF of more than 20% (with twice 

daily readings, more than 10%) suggests a 

diagnosis of asthma.



Measurement of airway 

responsiveness.

 For patients with symptoms consistent with 
asthma, but normal lung function, 
measurements of airway responsiveness to 
direct airway challenges such as inhaled 
methacholine and histamine or indirect 
airway challenges such as inhaled mannitol 
or exercise challenge

 provocative concentration (or dose) of the 
agonist causing a given fall (often 20%) in 
FEV1



Classification of Asthma Severity 

by

Clinical Features Before 

Treatment



Step 1

 Asymptomatic between exacerbations

 Exacerbations brief (from a few hours to a 

few days); intensity may vary 

 Nocturnal ≤ 2 times/mo 

 FEV1 or PEF ≥80% predicted

 Symptoms less than once a week

 PEF or FEV1 variability < 20%

Mild Intermittent



Step 2

 Symptoms more than once a week but less 

than once a day

 Exacerbations may affect activity and sleep

 Nocturnal symptoms more than twice a 

month

 FEV1 or PEF ≥ 80% predicted

 PEF or FEV1 variability < 20 – 30%

Mild Persistent 



Step 3

 Symptoms daily

 Exacerbations may affect activity and sleep

 Nocturnal symptoms more than once a week

 Daily use of inhaled SABAs

 FEV1 or PEF 60-80% predicted

 PEF or FEV1 variability > 30%

Moderate Persistent 



Step 4

 Symptoms daily

 Frequent exacerbations

 Frequent nocturnal asthma symptoms

 Limitation of physical activities

 FEV1 or PEF ≤ 60% predicted

 PEF or FEV1 variability > 30%

Severe Persistent 









Following short-acting 

bronchodilators

 FEV1 < 1 L improvement of 250 mL

 Otherwise 20% improvement in FEV1 is 

considered a relief.

 Plus patient’s subjective impression.



Medications to treat asthma

Controllers (maintenance) are medications 

taken daily on a long-term basis to keep 

asthma under clinical control chiefly through 

their anti-inflammatory effects. 

Relievers (rescue) are medications used on an 

as-needed basis that act quickly to reverse 

bronchoconstriction and relieve its symptoms.



Controllers

 inhaled and systemic, glucocorticosteroids, 

leukotriene modifiers, long-acting inhaled 

beta 2-agonists in combination with inhaled 

glucocorticosteroids, sustained-release 

theophylline, cromones, anti-IgE, and other 

systemic steroid-sparing therapies.



Relievers

 rapid-acting inhaled beta 2- agonists, inhaled 

anticholinergics, short-acting theophylline, 

and short-acting oral beta 2-agonists.



Route of asthma meds 

administration

 Inhaled, 

 Orally 

 Parenterally



AEROSOL THERAPY FOR 

ASTHMA

 Site-specific 

 Enhancing the therapeutic ratio. 

 More rapid bronchodilation than either 

parenteral or oral administration 



Inhaled medications for 

asthma

 pressurized Metered-dose inhalers (pMDIs),

 Breath-actuated MDIs, 

 Dry powder inhalers (DPIs), 

 Soft mist inhalers 

 Nebulized or ―wet‖ aerosols .



Inhaled medications

 Pressurized MDIs: patients with any severity, including 
during exacerbations.

 Breathactuated aerosols: patients who have difficulty 
using the ―press and breathe‖  pressurized MDI.

 Soft mist inhalers: require less coordination.

 Dry powder inhalers: easier to use, but require a minimal 
inspiratory flow rate and may prove difficult for some 
patients. DPIs differ with respect to the fraction of ex-
actuator dose delivered to the lung. For some drugs, the 
dose may need to be adjusted when switching from an 
MDI to a DPI. 

 Nebulized aerosols are rarely indicated for the treatment 
of chronic asthma in adults.



For pMDIs containing 

propellants (CFC, HFA) 

 Bronchodilators: the switch from CFC to HFA 
inhalers No change in efficacy

 Glucocorticosteroids, the HFA 
formulations: smaller particle size

less oral deposition reduction in 
oral side effects greater lung 
deposition greater systemic 
efficacy greater systemic exposure 
and risk of side effects





Steps for using inhaler

 Remove the cap and hold inhaler upright

 Shake according to package insert (Pulmicort inhalers should not 
be shaken!)

 May need to prime the inhaler before you use it the first time

 Tilt your head back and breathe out slowly

 Position your mouth in front of the mouthpiece (3 methods)

 Press down the inhaler as you breathe in slowly (3-5 sec)

 Hold your breath

 Allow one min between puffs



Avoid common inhaler 

mistakes. 

 Breathe out before pressing your inhaler. 

 Inhale slowly, 

 Breathe in through your mouth, not your nose

 Press down on your inhaler at the start of inhalation 
(or within the first second of inhalation). 

 Keep inhaling as you press down on inhaler. 

 Press your inhaler only once while you are inhaling 
(one breath for each puff). 

 . Make sure you breathe in evenly and deeply. 
―Different types of inhalers require different 
techniques. ―



What should be the interval between 

the two puffs of salbutamol MDI?

 1 to 2 minutes 

 The first puff takes that much time to dilate 

the airways. The second puff, penetrates the 

lungs further down and so it is more effective



If both salbutamol and steroid MDIs are 

prescribed, which one should be taken 

first?

 Salbutamol and after about 5 minutes of that, 

the steroid inhalation.

 Salbutamol by dilating the bronchi, allows the 

steroid to penetrate the most peripheral parts 

of the lungs; this provides more relief.



DRY-POWDER INHALERS 

(DPIs)

breath-actuated and 

require minimal hand-lung coordination.

Mouth rinsing following treatment is important.

in acute distress pts will be unable to actuate the 

devices adequately. 

In general require higher aspiratory (>60 L/min) 

Change in inhalation technique i.e., deep, forceful 

inspiration for optimal actuation is needed. 

Powder may be irritating and may produce cough.



NEBULIZERS 

 Nebulizers come in two basic forms, the jet nebulizer 
and the ultrasonic nebulizer. JNs produce an aerosol 
from a liquid solution or suspension placed in a cup.

 Fill volume of 3- 6 mL 

 N/S is usually recommended to dilute the medication

 Approximately 10% the dose placed in a nebulizer is 
delivered to the patient’s lung, Less efficient delivering 
drug to the lung than MDIs 

 Use of a facemask versus a mouthpiece significantly 
reduces lung delivery by either method due to nasal 
filtering.



Holding-chamber/ Spacer 

Devices

 Allows evaporation of the propellant before 

inhalation.

 Allows inhalation after actuation.

 Obviates the need for good hand-lung 

coordination.

 Large particles which deposit in oropharynx 

rain out in the spacer ADRs. 
(thrush, hoarseness, HPA axis suppression).



Holding-chamber/ Spacer 

Devices

 They are useful for all pts especially very 

young and very old or pts using ICSs.

 Permits more drug particles to achieve a 

respirable drug size.































LUNG DEPOSITION 

 Devices for delivering therapeutic aerosols

generate particles with aerodynamic 

diameters from 0.5-35 µm. Particles between 

5-10 deposit in the trachea and large bronchi,  

particles 1-5 µm reach the lower airways, and 

particles smaller (0.5) act as a gas and are 

exhaled. 

 In asthma, the airways, not the alveoli, are 

the target for delivery. 



Controllers



Inhaled Corticosteroids (ICS)

 most effective anti-inflammatory medications

 in adults, systemic effects of inhaled 

glucocorticosteroids are not a problem at 

doses of 400 g or less budesonide or 

equivalent daily.

 At medium- and high-doses, twice-daily 

dosing is necessary for most but not all ICS. 

With budesonide, efficacy may be improved 

with more frequent dosing (QID)



Side effects from inhaled

glucocorticosteroids:

 Oropharyngeal candidiasis, dysphonia, and 

occasionally coughing 

 Interventions: spacer devices, mouth 

washing, prodrugs that are activated in the 

lungs but not in the pharynx (e.g., 

ciclesonide), and new formulations and 

devices that reduce oropharyngeal deposition





Dosing of steroids

 Inhaled: Beginning dose dependent on asthma 

control then titrated down over 2-3 months to lowest 

effective dose once control is achieved.

 Tablets: 

 For daily control use lowest effective dose 5-40 mg 

of prednisone equivalent in a.m. or qod.

 For acute attacks 40-60 mg daily in 1 or 2 divided 

doses for adults or 1-2 mg/kg daily in children.



Leukotriene modifiers

 include cysteinylleukotriene (CysLT1) receptor antagonists 
(montelukast, pranlukast, and zafirlukast) and a 5-lipoxygenase 
inhibitor (zileuton). 

 an alternative treatment for adult patients with mild persistent
asthma, reduce the dose of ICSs in moderate to severe asthma

 Some patients with aspirin-sensitive asthma respond well to 
leukotriene modifiers. 

 anti-inflammatory effect is weak

 Alone as controller cannot substitute for low doses of ICS, & less 
effective than LABAs as add-on therapy 

 Zileuton, Zafirlukast: liver toxicity, LFT is recommended (There are 
reports with others)





Long-acting beta 2-agonists 

(LABAs)

 beta-adrenergis sympathomimetics

 LABAs

 Inhaled:

 Formoterol (F) DPI -F: 1 inhalation (12 mcg) 
bid. MDI- F: 2 puffs bid.

 Salmeterol (Sm) DPI-Sm: 1 inhalation (50 
mcg) bid. MDI-Sm: 2 puffs bid.



LABAs

 Have been associated with an increased risk of 

severe exacerbations and asthma deaths when 

added to usual therapy.

 Salmeterol NOT to be used to treat acute attacks. 

Should not use as monotherapy for controller 

therapy.

 Always use as adjunct to ICS therapy. 

 Formoterol has onset similar to salbutamol and has 

been used as needed for acute symptoms.



combination formulation 

 In moderate to severe persistent asthma, 

combination more effective than doubling the ICS 

dose. 

 Budesonide/formoterol (Symbicort TM) –

Turbohaler: may be used for both rescue and 

maintenance.

 Salmeterol/fluticasone propionate (SeretideTM) -

Diskus inhaler

 Limited data in children 4-11 yrs

 No data in children < 4 yrs.



Theophylline

 bronchodilator lower dose (anti-inflammatory)

 SR once- or twice-daily

 SR: little effect as a first-line controller. may 

provide benefit as add-on therapy in those 

not achieve control on ICS alone



Short-acting theophylline

Aminophylline

 7 mg/kg loading dose over 20 min followed 

by 0.4 mg/kg/hr continuous infusion.

 S.E.: Nausea, vomiting, headache. 

 At higher serum concentrations: seizures, 

tachycardia, and arrhythmias.

 TDM is required. 



Cromones:

Up: sodium cromoglycate

Down: nedocromil



Cromones: sodium cromoglycate 

and nedocromil sodium.

 SE: coughing upon inhalation and sore 

throat.

 long-term role??

 mild persistent asthma and exercise-induced 

bronchospasm. 

 anti-inflammatory effect is weak

 less effective than a low dose of ICS



Oral Beta Agonists

 slow release formulations of salbutamol, 

terbutaline, and bambuterol, a prodrug that is 

converted to terbutaline in the body.



Anti-IgE (omalizumab)

 In patients with elevated IgE.

 indicated for patients with severe allergic 

asthma who are uncontrolled on ICS,



Oral anti-allergic compounds.

 introduced in some countries for mild to 

moderate allergic asthma. 

 tranilast, repirinast, tazanolast, pemirolast, 

ozagrel, celatrodast, amlexanox, and 

ibudilast., 

 Side effects - Sedation



Other controller therapies

 low-dose methotrexate

 Cyclosporin

 gold

 The macrolide, troleandromycin, has a small 

steroid-sparing effect when used with methylprednisolone, but its 

effect may result from the macrolide decreasing metabolism of the 

glucocorticosteroid



Relievers



Rapid-acting inhaled 2-agonists or 

Short-acting beta2-agonists

(SABAs)

 Albuterol/salbutamol

 Fenoterol

 Levalbuterol

 Metaproterenol

 Pirbuterol

 Terbutaline



SABAs

 Choice for acute bronchospasm. Inhaled route has 
faster onset and is more effective than tablet or 
syrup.

 The regular use of beta 2-agonists may lead to 
relative refractoriness

 Poor asthma control: Increasing use, lack of 
expected effect, or use of > 1 canister a month 
indicate; adjust long-term therapy accordingly. Use 
of ≥ 2 canisters per month is associated with an 
increased risk of a severe, life-threatening asthma 
attack.



Systemic glucocorticosteroids

 prevent progression of the asthma 
exacerbation, reduce the need for referral to 
emergency departments and hospitalization, 
prevent early relapse after emergency 
treatment, and reduce the morbidity of the 
illness.

 The main effects of systemic steroids in acute 
asthma are only evident after 4 to 6 hours.

 40-50 mg prednisolone given daily for 5 to 10 
days



Anticholinergics

Ipratropium bromide (IB)

Oxitropium bromide (OB)

 May provide additive effects to beta 2-

agonist but has slower onset of action. 

 Is an alternative for patients with intolerance 

for beta 2-agonists.

 IB-MDI 4-6 puffs q6h or q20 min in the ED. 

 Nebulizer 500 mcg q20min x 3 then q2-4hrs 

for adults and 250-500 mcg for children.



Short-acting theophylline

 for relief of asthma symptoms

 In exacerbations remains controversial.

 may provide no additive bronchodilator effect 

over adequate doses of SABA, but it may 

benefit respiratory drive.

 should NOT be administered to patients 

already on long-term treatment with SR form

 TDM recommended



SABAs dosing

 For prn symptomatic use and pretreatment 

before exercise 2 puffs MDI or 1 inhalation 

DPI.

 For asthma attacks 4-8 puffs q2-4h, may 

administer q20min x 3 with medical  

supervision or the equivalent of 5 mg 

salbutamol by nebulizer.



Hints.. 

 <= 5 years, combination therapy has been 

less well studied and the addition of a LABA 

may not be as effective as increasing the 

dose of ICS in reducing exacerbation

 When asthma is controlled with a 

combination of ICS and LABA, the 

preferred approach to is to begin by reducing 

the dose of ICS by approximately 50% while 

continuing the LABA



Hints…

 Controller treatment may be stopped if the 

patient asthma remains controlled on the 

lowest dose of controller and no recurrence 

of symptoms occurs for one year



Atopy

 Genetic predisposition for the development of 

immunoglobulin E (IgE)-mediated response 

to common aeroallergens. 

 Atopy is the strongest predisposing factor in 

the development’ of asthma. 

 A very common presentation of asthma is a 
child with a positive family history of asthma and 

allergy to tree and grass pollen, house dust mites, 

household pets, and molds . 



Gastroesophageal reflux.

is nearly 3 times as prevalent in patients with 

asthma compared to the general population. 

Medical management should be given for the 

relief of reflux symptoms, although this does 

not consistently improve asthma control.



Aspirin-induced asthma

Up to 28 percent of adults with asthma, but 

rarely children, suffer from asthma 

exacerbations in response to aspirin and 

other NSAIDs. 

The diagnosis: aspirin challenge, which must 

be conducted in a facility with 

cardiopulmonary resuscitation capabilities. 

Complete avoidance of the drugs that cause 

symptoms is the standard management.









Combivent

 Indicated for COPD

 Each actuation meters 21 mcg of ipratropium 

bromide and 120 mcg of albuterol sulfate 

from the valve and delivers 18 mcg of 

ipratropium bromide and 103 mcg of albuterol 

sulfate (equivalent to 90 mcg albuterol base) 

from 


