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Lecture objectives

• Review the pathophysiology of COPD

• Understand COPD therapeutic approach

• Describe the mechanisms of action (MOA), pharmacokinetics and side 
effects of agents used for COPD management
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Facts & numbers
• Nearly half COPD patients say it limit 

their work and social activity

• Known as disease of old age but can 
occur as young as 35 years

• SMOKING

• Approximately 15-20% of the cases 
occur in nonsmokers. 
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It is NOT curable but treatable

 ةبولطم شم تارضاحلما لكب ةمدقلما
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Definition & sub-types

irreversible

"an event characterized by 
dyspnea and/or cough and 
sputum that worsen over 
≤14 days, which may be 
accompanied by tachypnea 
and/or tachycardia and is often 
associated with increased local 
and systemic inflammation 
caused by airway infection, 
pollution, or other insult to the 
airways"



Sofian Al Shboul ©

• Chronic bronchitis and emphysema: 
CD8+ T-lymphocytes, neutrophils, 
and CD68+ monocytes/macrophages 
in the airways. 

• the bronchial inflammation of 
asthma: presence of CD4+ T-
lymphocytes, eosinophils, and 
increased interleukin (IL)-4 and IL-
5.
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Pathogenesis
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• Dyspnea
• Chronic cough
• Sputum production 
• Wheezing and chest tightness
• Breathlessness
• Difficulty sleeping
• Fatigue. 
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Signs & symptoms
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• Quit smoking 

• education and counselling (about COPD and 
inhaler techniques). 

• Seasonal influenza and COVID-19 
vaccinations.

• Diet: no ideal COPD diet but excess weight 
can contribute to dyspnea >>> normal body 
mass index (BMI).
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Treatment & management 
 quit smoking نوكي هدب pharmacological cause شم سب يسيئرلا ببسلما

 ءاود نوكي هدب pharmacological cause بلط اذإ امأ
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COPD pharmacological treatment include
1. Short-acting β2 agonists (SABAs)
2. Long-acting β2 agonists (LABAs)
3. Short-acting muscarinic antagonist (SAMA)
4. Long-acting muscarinic antagonist (LAMA)
5. Inhaled corticosteroids (ICS)
6. Combinations of these classes
7. Vaccines, antibiotics and other agents
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Pharmacological agents
The mainstays of drug therapy for 
stable symptomatic COPD are inhaled 
bronchodilators (beta-agonists and 
muscarinic antagonists).

The main 
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Pharmacological agents
Must know these 

 copd +asthamaلل مهلك
سب copdلل همجن مهيلع يللا لاإ
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SABAs 
(Short-
Acting Beta 
Agonists)

LABAs (Long-
Acting Beta 
Agonists)

ICS 
(Inhaled 
Corticoste
roids)

LABAs+ICS SAMA 
(Short-
Acting 
Muscarinic 
Antagonist)

SABA/SAM
A

LAMA 
(Long-
Acting 
Muscarinic 
Antagonists
)

LABA/LAMA others

Albuterol Salmeterol Fluticason
e

Salmeterol/
Fluticasone

Ipratropium Albuterol/Ip
ratropium

Glycopyrrol
ate

Formoterol/
Glycopyrrol
ate

Roflumilast

Levalbuterol Formoterol Budesonid
e

Formoterol/
Budesonide

Tiotropium Olodaterol/
Tiotropium

Theophyllin
e

Olodaterol Mometaso
ne

Formoterol/
Mometason
e

 short / longلا فرعت مزلا
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Pharmacological agents
Just ignore it 

 هنم يجيح شم
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act on the β2 adrenergic receptor:
smooth muscle relaxation
dilation of bronchial passages 
vasodilation in muscle and liver
relaxation of uterine muscle
release of insulin. 

Primarily used to treat asthma and COPD.
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Pharmacological agents: 
β2-adrenergic agonists (adrenergic β2 receptor 
agonists): They will go to the beta 2 receptor and then will bind with the receptor 

and they will do what the receptor can do 
؟ لاصأ receptorلا لمعب وش

Beta 2 receptor :vasodilation/ bronchodilation / release glucose /release 
of  insulin /relaxtion 
So it’s act on relaxation/dilation part 

drugsلا تعبت side effectلاب ةقلاع مهلا ينيقابلا ةثلاثلا و  يشا مها ياه
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MOA: 
Receptor activation (G protein (Gs) + adenylyl 
cyclase) >> increases intracellular cAMP >> 
activate protein kinase A (PKA) >> reduce 
intracellular Ca2+ or decrease the sensitivity of 
Ca2+ >> inhibition of myosin light chain 
phosphorylation (MLCK) >> preventing airway 
smooth muscle contraction.

Anti-inflammatory effects? 
reducing intercellular adhesion molecule-1 (ICAM-
1)
reducing granulocyte-macrophage colony-
stimulating factors (GM-CSF) release
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Pharmacological agents: 
β2-adrenergic agonists

You need to know the steps بيترتلاب  

VIP 

 مهم وضرب
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β2-adrenergic agonists (adrenergic 
β2 receptor agonists):

Side effects:

All β2 agonists are available in inhaler 
form: metered-dose inhalers (MDI) or 
dry powder inhalers (DPI)
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See the figure

Pharmacological agents: 
β2-adrenergic agonists

Why ?

Answer: ناحتملال بولطم شم  
 Beta-adrenergic drugs stimulate beta-adrenergic receptors, which can lead to increased activity of the 
sodium-potassium pump in cells. This increased activity promotes the movement of potassium from the 
extracellular space into the cells, causing a decrease in serum potassium levels and potentially leading 
to hypokalemia.
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COPD pharmacological treatment include
3. Short-acting muscarinic antagonist (SAMA)
4. Long-acting muscarinic antagonist (LAMA)
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Pharmacological agents: 
muscarinic antagonist 
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Muscarinic receptors are predominately present 
on glandular cells, smooth muscle cells, and 
cardiac muscle cells. 

Competitively inhibit the effect of 
acetylcholine (ACh) at muscarinic receptors 
(M1 and M3)
M1: CNS
M3: smooth muscle GI, UT, airway, and blood 

vessels

Side effects:  dry mouth, constipation and 
urinary retention
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Pharmacological agents: 
muscarinic antagonist (muscarinic receptor antagonist 
(MRA):

؟ يواسب وش
muscarinicلا سكع ولغتشي

All drugs here will try to dayloid the bronchi 

 GI/UT/airwaysلاب دوجوم m3لا ونا فرعن مهم

These drugs will block the (M3 ) to prevent airway smooth muscle contraction 
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COPD pharmacological treatment include
5. Inhaled corticosteroids (ICS)
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Pharmacological agents: 
Inhaled corticosteroids (ICS)
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oAnti-inflammatory agents that should be 
reserved for patients with frequent or severe 
exacerbations and high blood eosinophils (~10% 
of the COPD population), or those with 
concomitant asthma

• Do not relax airway smooth muscle directly but 
reduce bronchial reactivity and potentiate the 
effects of β-receptor agonists 

• Main effect: inhibition of the infiltration of 
lymphocytes, eosinophils, and mast cells.
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Pharmacological agents: 
Inhaled corticosteroids (ICS)

inhibit the release of arachidonic acid through inhibition of phospholipase A2

Oral glucocorticoids can be effective in treating 
an acute exacerbation BUT generally they are 
not recommended

 ةثلاث ةنسب مهيف قمعتن حار
انمهتب يللا ليصافتلا ذخان اندب اسه

They are used in all diseases and symptoms 
  oralلا شم تاخاخب ونوكب يللا ىلع زكرن حار نوه سب  ولغتشي مهطحت ام نيو

 systemic مهعبت يسكعلا ريثأتلا ونلأ

هتعات inflammatory process  ناشع نوكب هلاحل ناك اذإ و يناث ءاود وعم نوكب ولاحل ىطعني ام ةداعلاب
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COPD pharmacological treatment include
6. Combinations of different drug classes
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Pharmacological agents: 
Drug combinations

LABA+ corticosteroids 

SABA+ 
SAMA for 
COPD 
only 

LABA+ LAMA for COPD

 روتكدلا ةلئسا لك لحتب لودجلا تظفح اذإ
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Roflumilast
* Oral phosphodiesterase-4 (PDE4) 
inhibitor 
* Reduces exacerbations in patients with 
severe chronic bronchitis. 
* Reduce inflammation by increasing 
levels of intracellular cAMP in lung 
cells. 
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Pharmacological agents: 
Other agents

 othersلا نم هفرعن اندب يللا ديحولا

PDE4: (inhibit bronco dilation)
 ةمسرلاب يشا لك فقوب ميزنإ وها

 يشا لك ةيلاعف ديزب  inhibiting هلمعا سب انأف
روتكدلا هدب كيه

🥰

Not emphysema 
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• Roflumilast
• NOT a bronchodilator and is NOT indicated for the relief of acute 

bronchospasm, it decreases inflammation in lungs
• Used in treating those with chronic bronchitis and a history of 

exacerbations. 
• Use is limited by common adverse effects including weight loss, nausea, 

diarrhea, and headache. used with caution in those suffering from 
depression.

22

Pharmacological agents: 
Other agents

Or mental issue 

VIP



Sofian Al Shboul ©

• Methylxanthines such as theophylline which has mild 
bronchodilatory effect in stable COPD. Theophylline is seen to 
improve breathlessness when used as an add-on to salmeterol. 
Methylxanthines are not recommended for use in exacerbations due 
to adverse effects.

• Cough medicines are not recommended. Beta blockers are not 
contraindicated for those with COPD and should only be used 
where there is concomitant cardiovascular disease

23

Pharmacological agents: 
Other agents

 ياشلاب دوجوم

 ناحتملااب هرقفلا ياه يجيت ريبك لامتحا
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Range of CAT scores from 0–40. Higher scores denote a more 
severe impact of COPD on a patient’s life. 

CAT & mMRC scales
 ناحتملال ديلاسلاب ينبلاطم شم

 مهارقت ولح سب
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Treatment plans  COPD هعم ضيرم نوه
 ىفشتسلما لخد هرم مك وا moderate exacerbations هدنع راص هرم مك ميقأ ونا ينمهب يللا

 مهلما وه ددحم يللا

AB بورق وهف هدنع ام اذإ

 مسأ فرعت مهم
 مهتميق و ينصحفلا

 

B يز ريصب نوه corticosteroids اندب ضعب عم
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GOLD ABE assessment tool. 

Alvar Agustí et al. Eur Respir J 2023;61:2300239

) هانددح يللا(روتكدلا مهب قوف يللا ديلاسلا
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Initial pharmacological treatment

Alvar Agustí et al. Eur Respir J 2023;61:2300239

If there is an indication for an 
ICS, then LABA+LAMA+ICS has 
been shown to be superior to 
LABA+ICS and is therefore the 
preferred choice

The use of LABA+ICS in COPD 
is no longer encouraged.

 ةيارق رفصلأا
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Follow-up pharmacological treatment. 

Alvar Agustí et al. Eur Respir J 2023;61:2300239



٢٠٢٣/٥/١١، ١٢:٣٥ ص
حة ١ من ١ صڡ-

Quiz time 

1- A 58-year-old woman with COPD has been hospitalized three times in the past year for COPD 
exacerbations. She reports only mild symptoms between exacerbations. Her regimen for the past year 
has included inhaled salmeterol twice daily and inhaled tiotropium once daily. Her current FEV1 is below 
60%. Which is an appropriate change in her drug therapy?
A. Discontinue the tiotropium.
B. Discontinue the salmeterol.
c. Change the salmeterol to a combination product that
includes both a LABA and an inhaled corticosteroid(for example, salmeteroVfluticasone DPI).
D. Add theophylline.

2- A 58-year-old man who is a smoker with chronic obstructive pulmonary disease (COPD) presents to 
the emergency department (ED) with shortness of breath and a productive cough. This is the fourth time 
this year he has come to the ED because of COPD exacerbation. After this hospital stay, his primary 
care physician prescribes roflumilast in hopes of decreasing his ED visits for COPD exacerbation. What 
is roflumilast’s mechanism of action?
(A) Blocks arachidonic acid production
(B) Bronchodilation
(C) Inhibition of leukocyte chemotaxis by interfering with microtubules
(D) PDE4 inhibitor
(E) Thins and loosens mucus

3-What is the first line treatment option for COPD?
A- Bronchodilator
B- Muscarinic agent
C- Corticosteroids
D- None of the above 

4-Roflumilast is a medication that belongs to class of: 
A- Anticholinergics
B- Methylxanthines
C- Phosphodiesterase inhibitors
D- Long-acting beta agonist 

Ans 
1)C
2)D
3)A
4)C
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