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Fa CtS & n u m bers CHRONIC OBSTRUCTIVE PULMONARY DISEASE

384 MILLION

* Estimated cost of CODP management ~$50
billion!

SYMPTOMS INCLUDE BIGGEST RISK FACTORS

9

* Nearly half COPD patients say it limit their
work and social activity

Decupational dusts and chemicals
. LEAVE NO ONE BEHIND, ON WORLD LUNG DAY CALL FOR
n HEALTHY LUNGCS FOR ALL

25 september #WorldLungDay

* Known as disease of old age but can occur asL2=et>rs
young as 35 years

. S.\l()Kl.\'G(if(uers'cble) aér[lt is NOT curable but treatable

* Approximately 15-20% of the cases occur in
nonsmokers.
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. COPD is not curable but treatable gsais clygl

5) Definition & sub-types

Defining “Chronic Obstructive Pulmonary Disease (COPD)” PRSP cvace< )iy
Jennifer Au, Ciara Hanly,

Zesheng Ye (% #E), Yonglin

COPD Mal (RL5M)*, Naushad

Hirani*, Jurl Janoveik® The Lungs on COPD
Systemic disease, largely manifesting os an girflow-obstructing respiratory * MO ot time of publicotion Learn whot damage from COPD looks like and -
disorder; can manifest in the form of any of the following disorders: why it becomes so hard fo breathe
Bronchiol tubes Alveoli lose their
[ ssssnnsunes  wanmsssnnnnnnnns 1 ore deor ond

sEmphysema 3 Chronic Bronchitis Bronchiectasis Cystic Fibrosis S i

Maost common COPD manifestations
(most potients suffer from o comb
of emphysema and chronic bronchitis)

Corbon dioxide
maves |nto the

Lung tissue destruction & Chronic, productive Destruction ond Multisystem disease Alveoli [oir socs) \\
abnormal, permanent cough for a totol widening of large due to CFTR gene expand and
enlargement of lung duration of 3 months airways, resulting in mutation, that collopse with 7
acini; airspoces distal to per year, over 2 mucus hyper-secretion presents in the lungs each breoth <
terminal bronchioles continuous years -COPD and fe os Oxygen moves \74;
through the
L T g air-s0c walls ,/‘
..... the blood

—————— ————— ——————
air socs 1o be

exhaled

Clinically, COPD Is seen as:
* Progressive, partially reversible girflow
obstruction and lung hyperinflation (causing

ﬁhronic Obstructi\{e
Pulmonary Disease (QOPD)

respiratory symptoms like cough, sputum

production, and dyspnea) /‘// ,\ \\\ & /
* Post-bronchodilator spirometry results: \ 4/ /
FEV1/FVC ratio <0.7 (FEV1 Is not a defining f ’ / ~ L~ S, e

feature of COPD, but & marker of severity)
* 7T frequency & severity of acute exacerbations Asthma
* Systemic manifestations such as
and muscle
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*COPD is a chronic, irreversible obstruction of airflow that is usually
a progressive and characterized by persistent symptoms.

Progressive : s 139 agas &0 Lay.aé\g,udl &0 £ Gt s

*These may include cough, excess mucus production, chest tightness, b)
breathlessness, difficulty sleeping, and fatigue. JE:
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*Although symptoms are similar to asthma, the characteristic irreversible
airflow obstruction of COPD is one of the most significant differences
between the diseases.

*Smoking is the greatest risk factor for COPD and is directly linked to the
progressive decline of lung function, as demonstrated by forced expiratory
volume in one second (FEV1) .

forced expiratory volume in 1 second (FEV1) is the maximum amount of air
that the subject can forcibly expel during the first second following maximal
inhalation 0.7 (e J31 (550 (94

80-90% of COPD patients are smokers.It is usually begin after 20 pack year
smoker.

*Smoking cessation (stopage) should be recommended regardless of stage
and severity of COPD, or the age of patient.

Ja T A pas (guuben] (o (ARG 439

*Drug therapy for COPD is aimed at relief of symptoms and prevention of
disease progression.(Not curable)

*Unfortunately, with currently available care, many patients still experience
a decline in lung function over time.



Signs & symptoms ?mgoﬁan‘\'

* Dyspnea
YSpH COPD
* Chronic cough .
. ¢ Easily Fatigued = 'W:eLeznr;g ik
* Sputum production R g g
. . o Use of Accessory > ?’q":' C::""
* Wheezing and chest tightness Hiecon s Bt Frorged penor

* Breathlessness

* Cor Pulmonale
La

* Difficulty sleeping

Appearance

* Fatigue. -
* Chronic bronchitis and emphysema: # Pathogenesis of COPD
CD8+ T-lymphocytes’ neUtrophlls’ 1. ;moke, irritants, carcinogens.
and CD68+ monocytes/macrophages 2 Tissueirittion & destruction
: : 3. Inflam = Mucous production.
n the alrways‘ 4. Airway damage -> Narrowing.
* the bronchial inflammation of - e
asthma: presence of CD4+ T- * Alveolar marcrophages "
X z « CD8 Lymphocytes G1AT det..
lymphocytes, eosinophils, and * Neurophils CE“"“’“;”‘
. . . * Proteases.
increased interleukin (IL)-4 and IL- « Airway inflam > Bronchitis
5 * Alveoli damage - Emphysema. F 4
' * Both » COPD. ( grapaitls

These are one of the most important differances between COPD and Asthma:

*The evidence shows that patients with COPD have increased numbers of
CDS8 + T lymphocyte in the lung, neutrophils and CD68+ monocytes in the
airways.

+ it is irreversible

@0“2\" ic

*In Asthma, there is an increase in CD4+ T Lymphocyte, eosinophils and IL4 +
ILS.
+ it is reversible

Revision :
CDA4 T cells are MHC-II restricted and pre-programmed for helper functions,
whereas CD8 T cells are MHC I-restricted and pre-programmed for cytotoxic
functions




Treatment & management

* Quit smoking

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

e 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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Red = Sympathetic actions LACRIMAL GLANDS
Blue = Parasympathetic actions Stimulation of tears
 EYE

muscle (pupil dilates) -»thefaputic benelik.
Contraction of iris sphincter

muscle il contracts '
Contration of ciliary muscle
(lens acconimodates for near vision)

% ¥ 2ags #TRACHEA AND BRONCHIOLES

Dilation-»Asthme Drogs.
Constriction, increased secretions

~ Thick, viscous secretion
Coplous, watery secretion

HEART .~

Increased rate; increased comncﬂm
rate; decreased contractility

«ADRENAL MEDULLA |
mamwm&* /| 4

+” KIDNEY GASTROINTESTINAL SYSTEM.~
Soc:!;n of n,nln (j}y increases; | . Decreased muscle ::::;iTR'y a:? tone;
[ eases ) / y o\ contra of sphincters
-‘L——E Gl : / \ jon < Increased muscle motility and tone
~ URETERS AND BLADDER avl \ GENITALIA (female),
Relaxation of detrusor; contraction / , | ’ — 0 5 UPL Ll « Relaxation of uterus
of trigone and sphincter i 0 l ) BLOOD VESSELS i
Contraction of detrusor; v ] v \ i" ' r (skeletal muscle)
relaxation of trigone and sphincter ‘ ’ \ (‘J \| Dim" Jlon
2% GENITALIA (male) we ' M scles S biood Suppiy ) 5
Stimulation of ejaculations s j ' - BLOOD VESSELS ¢~
Stimulation of erection -~ «waw \\ _ It (skin, mucous m wun’
b é Constriction
\ . blood supply)l o Jlaw ‘J

The sympathetic nervous system prepares the body for the “fight or flight”
response during any potential danger.

The parasympathetic nervous system inhibits the body from overworking and
restores the body to a calm and composed state.

weslil] jlgalle Lgad anly JS Jas ol o185y RSUS aleaseas Linf 43/ Lay g

The Sympathetic nervous system causes trachea and brochioles dilation by
the activation of Beta adrenergic agonist that relaxes muscles of the air way,
causing widening of the airway and resulting in easier breathing.

&agl udiill (s a0y odad receptorsyl J9aa Jas ¥Waa sl Jard gla cagld

The parasympathetic nervous system causes trachea and brochioles
constriction because the muscarinic receptors increses the
bronchoconstriction and mucus secretion that limit the air flow.

S0 s oiad receptors]l Jgua Jas oy lgs Jaxa gla clagd
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Treatment for ;pfq—
COPD
Corticosteroids
Oxygen

Prevention (cigarette-smoking cessation,
pneumococcal and influenza vaccines)




Pharmacological agents

COPD pharmacological treatment include

Short-acting 3, agonists (SABAs)
Long-acting [3, agonists (LABASs) Line Inhaled
Short-acting muscarinic antagonist (SAMA) bronchodilators

Long-acting muscarinic antagonist (LAMA)

Inhaled corticosteroids (ICS)
Combinations of these classes

= @& U 9 B9 =

Vaccines, antibiotics and other agents
aus agale 3llaiy 4 J 91 aglanicdy ol tretmentsJl aa J9aa

inhaled bronchodilators
aglas jadadiy Lol b (@98 agas asliasa ol receptors/ | guagricas aadls Lo Jro 4 Joi 9
daais g

Revision:

*An agonist is a drug that binds to the receptor, producing a similar response
to the intended chemical and receptor.

*An antagonist is a drug that binds to the receptor either on the primary site,
or on another site, which all together stops the receptor from producing a
response

From the book :
*Inhaled bronchodilators, including the B2-adrenergic agonists and

anticholinergic agents (muscarinic antagonists), are the foundation of therapy
for COPD.

c ** . u
*These drugs increase airflow, alleviate symptoms, and decrease

exacerbations.ﬂ&ﬂ Pl

*The long-acting bronchodllators, LABAs and long-acting muscarinic
antagonists (LAMAs), are preferred as first-line treatment of COPD for all
patients except those who are at low risk with less symptoms.
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LONG-ACTING 5, ADRENERGIC AGONIST/CORTICOSTEROID COMBINATION
Formoterol/budesonide < micorT

MEDICATION
SHORT-ACTING [i; ADRENERGIC AGONISTS (SABAs)

Albuterol PROAIR PROVENTIL. VENTOLIN Asthma, COPD
Levalbuterol xOPengx Asthma, COPD

LONG-ACTING [5; ADRENERGIC AGONISTS (LABAs) SHORT-ACTING ANTICHOLINERGIC
Arformoterol 5R0VANA COPD Ipratropium ATHOVENT
Formoterol FORADIL. PERFOROMIST Asthma, COPD
Indacaterol ARCAFTA COPD Albuterol/ipratropium COMBIVENT RESPIMAT, DUONES
Olodaterol STRIVERD! RESPIMAT COPD LONG-ACTING ANTICHOLINERGIC (LAMA)
Salmeterol stReveNT Asthma, COPD Aclidinium TUDORZA PRESSAR
ot o
Beclomethasone 5ECONASE AQ", QVAR Allergic rhinitis, Asthma, COPD Mm:‘::{;m ELLIPTA
Budesonide U1 MICORT, RHINOCORT* Allergic rhinitis, Asthma, COPD
Ciclesonide ALVESCO. OMNARIS®, ZETONNA® Allefgh: mlnms: Asthma AT
Fluticasone FLONASE™ FLOVENT Allergic rhinitis, Asthma, COPD Formoterol/glycopyrrolate iivi o ALROSPHERE
Mometasone ASMANEX. NASONEX® Allergic rhinitis, Asthma wmmmn SUNLW R Sl
terol/umeclidinium ANORO ELLITA CoPD
Triamcinolone NASACORT* Allergic rhinitis, Asthma Olodaterol/tiotropitm STIOLTO RESPMAT COPD

Roflumilast DALRESP
Theophylline £LixOPHYLLIN, THEG 24

COPD
Asthma, COPD

Pharmacological agents sessues

Mechanism of
Subclass Action Effects Clinical Applications Pharmacokinetics, Toxicities
BETA AGONISTS
* Albuterol Selective 5, agonist | Prompt, efficacious Asthma, chronic obstructive Aerosol inhalation « duration several
bronchodilation pulmonary disease (COPD) hours + also available for nebulizer
* drug of choice in acute and parenteral use * Taxicity: Tremor,
asthmatic bronchospasm tachycardia « overdose arthythmias
+ Saimeterol Selective [}, agonist Slow onset, primarily Asthma prophylaxis Aerosol inhalation « duration 12-24 h
preventive action; potents « Taicity: Tremor, tachycardia
ates corticosteroid effects * overdose: arthythmias

*_Metoproterenol, terbutaline. Samdar to albuterol. terbutaiine avasloble as an oral drug
* Formoterot Similor to saimeterol

CORTICOSTEROIDS, INMALED
* Fluticasone ARers gene Reduces mediators of Asthma « adjunct in COPD Aerosol + duration hours + Towicity:
expression inflammation + powerful * hay fever (nasal) Limited by aerosol application
prophylaxs of exacerbations * candidal infection, vocal cord
changes
* Beclomethasone, budesonide. flunisolide. others: Simiar to fluticasone
CORTICOSTEROIDS, SYSTEMIC
* Prednisone Like futicasone Like fluticasone Asthma « adjunct in COPD Oral * duration 12-24 hours

« Taxicity: Multiple « see Chapter 39

* Methylprednisolone: Parenteral agent like prednssone

METHYLXANTHINES
* Theophylline Uncertain Bronchodilation, cardiac Asthma, COPD Oral * duration 8-12 h but
« phosphodiesterase | stimulation, increased extended release preparations often
inhibition -+ adenos- skeletal musdle strength used * Toxicity: Multiple (see text)
ine receptor (diaphragm)




’ Pharmacoloqical agents:

@ B2-adrenergic agonists

COPD pharmacological treatment include

— 1. Short-acting 3, agonists (SABAS)

(twice-daily)

MEDICATION

bk

SHORT-ACTING [3, ADRENERGIC AGONISTS (SABASs)
Albuterol PROAIR. PROVENTIL. VENTOLIN

Arformoterol BROVANA
Formoterol FORADIL, PERFOROMIST
Indacaterol ARCAPTA

Olodaterol STRIVERDI RESPIMAT
Salmeterol SEREVENT

+vilanteral

Pharmacoloqgical agents:

1— 2. Long-acting B, agonists (LABAs): indacaterol, olodaterol and
vilanterol (once-daily). Arformoterol, formoterol, and salmeterol

INDICATION

Asthma, COPD
Asthma, COPD

Levalbuterol xOPENEX
LONG-ACTING [3, ADRENERGIC AGONISTS (LABAs)

COPD
Asthma, COPD
COPD
COPD
Asthma, COPD

Lagls Lada Jganl
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B2-adrenergic agonists (adrenergic 2 receptor

agonists):
act on the B2 adrenergic receptor:

»smooth muscle relaxation
»dilation of bronchial passages
»vasodilation in muscle and liver
»relaxation of uterine muscle
»release of insulin.

Bronchodilation

Peristalsis
Digestion

\ 4

Beta Receptors f

Beta|2 (Gs) ‘;

Gs Coupled Receptors: Increase cAMP
Smooth Muscle Relaxation

Gluconeogensis
*Glucose
Glycogenolysis

@ * Urination

Vasodilation

*>»Primarily used to treat asthma and COPD.

3 ady ol Bulai

s/ glucose gllasid liver M vasodilation suis yaas
) glucoseJ! Lgll Juogi ,a3¥ muscle M vasodilation saie yias
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Pharmacological agents: N
B2-adrenergic agonists

»MOA:
Receptor activation (G protein (Gs) + adenylyl cyclase)
>> increases intracellular cAMP >> activate protein Selective agonists of beta e
kinase A (PKA) >> phosphorylate Gg-coupled adrenergic receptors2 e
receptors >> reduce intracellular Ca2+ or decrease Nt o
the sensitivity of Ca2+ >> inhibition of myosin light 'm —s—1il=(ll= 5Pt
chain phosphorylation (MLCK) >> preventing airway e
smooth muscle contraction. {j LA
CS‘A .......
VS T s

» Anti-inflammatory effects? - ﬂ ;
reducing intercellular adhesion molecule-1 (ICAM-1) ™ .

reducing granulocyte-macrophage colony-stimulating
factors (GM-CSF) release dullill dadalle 7 il

B, agonist &

*B2AR(beta 2 adrenergic recetor) is a
member of the G-protein coupled
receptor (GPCR) family.

*Binding of B2-agonist to B2AR
induces a conformational change

allowing the a-subunit of the G-protein
to dissociate and bind to adenyl cyclase. ? m
*Adenylyl cyclase is thus activated and Bronchodilation

catalyses the formation of cyclic AMP
(cAMP) from ATP.

*cAMP molecules bind to PKA (protein kinase A) which induces the
dissociation of the catalytic and regulatory subunitsfrom each other.

agaadlsll (o Has oLl Gq coupled receptor o8 5 8wd Jaza T 92 PKAJS Lwa
CMdall (ALAIL agll

*Once released, the PKA catalytic subunits phosphorylate and hence activate
myriad cellular targets which results in airway smooth muscle relaxation and
hence bronchodilation.
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Intercellular adhesion molecule 1 (ICAM-1) is a cell surface glycoprotein which
is on endothelial cells and an adhesion receptor that is best known for
regulating leukocyte recruitment from circulation to sites of inflammation

It is highly expressed on the surface of respiratory epithelial cells in

allergic patients.

UL 9 LA o (ole ICAM1T (5o | gllasl | 9ass B2 adrenegic agonists <Lyl
inflamationJ/ 34

Granulocyte-macrophage-colony-stimulating-factors are substances that helps
make more white blood cells, especially granulocytes, macrophages, and cells
that become platelets.

Has IGILs g factorsyl J9aa (o | glasl | 9aas B2 adrenegic agonists clig!
inflamation !
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Pharmacological agents: - Ol

B2-adrenergic agonists

B2-adrenergic agonists (adrenergic

B, receptor agonists): KEY POINTS
Side effects: "off-target”
e Tremor 4=, effects on
] B S POWTES. ¢ Tachycardia beta-1 receptors
“»Side effects: e |' o
8= 45 Nervousness can lead to
¢ Cough these side
x < = S o ¢ Hyperglycemia effects
*»All B2 agonists are available in inhaler * Hypokalemia
form: metered-dose inhalers (MDI) or %%
dry powder inhalers (DPI) ‘ T E————
' shift of K+

*Off target effect: Describes the effects that can occur when a drug binds to
targets (proteins or other molecules in the body) other than those for which
the drug was meant to bind

beta 1 & los (las juas beta 2 G by Lo o
Beta-1-adrenergic receptors regulate heart rate and myocardial contractility

*Hypokalemia -> Insulin and epinphrine activate Na+/K+ pump, and that
leads to Efflux of K+ extracellularly

Clinical Applications Pharmacokinetics, Toxicities

BETA AGONISTS
+ Albuterol Selective B, agonist | Prompt, efficacious Asthma, chronic obstructive Aerosol inhalation + duration several
bronchodilation pulmonary disease (COPD) hours + also available for nebulizer
« drug of choice in acute and parenteral use * Toxicity: Tremor,
asthmatic bronchospasm tachycardia * overdose: arthythmias
+ Salmeterol Selective B, agonist Slow onset, primarily Asthma prophylaxis Aerosol inhalation * duration 12-24 h
preventive action; potenti- « Taxicity: Tremor, tachycardia
ates corticosteroid effects « overdose: arrhythmias

Metapeoterenol, terbutaline: Similar to albuterol; terbutaline availoble os an oral drug
Farmoterot: Similar to salmeterol

padll Jgandl (3o alads ola



Pharmacological agents:
muscarinic antagonist These inhibit the parasympathetic nervous

system and leads to bronchodilation
COPD pharmacological treatment include

3. Short-acting muscarinic antagonist (SAMA)

4. Long-acting muscarinic antagonist (LAMA): Aclidinium,
tiotropium, glycopyrrolate and umeclidinium

OJ“'{" '\‘5 SHORT-ACTING ANTICHOLINERGIC
b; Ipratropium ATROVENT

SHORT-ACTING 32 AGONIST/SHORT-ACTING ANTICHOLINERGIC COMBINATION
LONG-ACTING ANTICHOLINERGIC (LAMA)
Aclidinium TUDORZA PRESSAIR

COPD

Glycopyrrolate SEEBRI NEOHALER COPD
Tiotropium SPIRIVA Asthma, COPD
Umeclidinium INCRUSE ELLIPTA COPD

The combination of an anticholinergic and a Beta 2 agonist may be helpful
in patients who have inadequate response to a single inhaled
bronchodilator and are at risk of exacerbations.

Pharmacological agents: -
muscarinic antagonist (muscarinic receptor antagonist
(MRA):

v'"Muscarinic receptors are Eredominately present

on landular cells, smooth muscle cells, and Mechanism of action of muscarinic antagonists
cardiac muscle cells.
*** e L aten » Muscarinic antagonists block M,
” and M, receptors, thus
111 1 1h1 o ™ reventing bindi
v'Competitively inhibit the effect of ki e, SN
acetylcholine (ACh) at muscarinic receptors airway smooth muscle
. a (Ml'and M3) Postganolonc contraction
Z~vM1: CNS o
" @™
v'"M3: slmooth muscle GI, UT, airway, and blood
VESSEIS

Airway smooth muscle

v'Side effects: dry mouth, constipation and
urinary retention

*The molecule acetylcholine activates muscarinic receptors, allowing for a
parasympathetic reaction
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@ Pharmacological agents:
Inhaled corticosteroids (ICS)

COPD pharmacological treatment include
5. Inhaled corticosteroids (ICS)

¥ ombinv*io‘\ﬁ

INHALED CORTICOSTEROIDS

Beclomethasone BECONASE AQ®, QVAR Allergic rhinitis, Asthma, COPD LONG-ACTING [, ADRENERGIC AGONIST/CORTICOSTEROID COMBINATION

Budesonide PULMICORT, RHINOCORT* Allergic rhinitis, Asthma, COPD SYMBICORT Asthma, COPD
Ciclesonide ALVESCO, OMNARIS®, ZETONNA® Allergic rhinitis, Asthma Formoterol/mometasone DULERA Asthma, COPD
Fluticasome FLONASE®, FLOVENT Allergic rhinitis, Asthma, COPD Salmeterol/fluticasone AUVAIR Asthma, COPD
Mometasone ASMANEX, NASONEX* Allergic rhinitis, Asthma Vilanterol/fluticasone 5rt0 ELLIFTA CoPD

Triamcinolone NASACORT* Allergic rhinitis, Asthma =
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inhibit the release of arachidonic acid through|inhibition of phospholipase A2| ® Q

Pharmacological agents: -
Inhaled corticosteroids (ICS)

o Anti-inflammatory agents that are
recommended by GOLD as a first-line
maintenance treatment in COPD cases with

repeated exacerbatnons . \1.,

Systemic

Mouth and pharynx
Circulation

* Do not relax airway smooth muscle directl
but reduce bronchial reactivity and[potentiate]
[the effects of P-receptor agonists] (2) > 2oR

Omm gu!

MMW sm':::cu
3 o o fng)

* Main effect: [inhibition of the infiltration|o "““’""”
lymphocytes, eosinophils, and mast cells

*Inhaled corticosteroids MOA:

1- inhibit phospholipase A2.

2- Potentiate the effect of Beta receptor agonists .

3- Inhibit the infiltration of lymphocyte, mast cells and eosinophils.

*Side effects : (lo wuale Jsdic (sayl bady aguisia)
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Pharmacoloqical agents: -

Inhaled corticosteroids (ICS)

o Combining ICS with long-acting bronchodilator

Oral glucocorticoids can be effective in treating
an acute exacerbation BUT not recommended
for long-term treatment???!!!

may improve symptoms, lung function, and
quality of life in COPD patients with FEV1of ., . .. . . | .

®less than 60% predicted(or)patients with combinationd] il ¢l s

@ symptoms of both asthma and COPD. T =T

Fluticasone

%laﬁé

o ICS treatment in COPD should be restricted to
the above patients, since use is associated with
an increased risk of pneumonia. l

ddop in immuni\:a\ g2 g d

Although often used for acute exacerbations, oral corticosteroids are not
recommended for long-term treatment of COPD.

Pharmacological agents:
Drug combinations

COPD pharmacological treatment include
6. Combinations of different drug classes

LONG-ACTING [i; ADRENERGIC AGONIST/CORTICOSTEROID COMBINATION

s Asthma, COPD
00 ,L,q? Asthma, COPD
Nt Asthma, COPD

Vilanterol/fluticasone 8R:0 £LLPTA
SHORT-ACTING 52 AGONIST/SHORT-ACTING ANTICHOLINERGIC COMBINATION

Albuterol/ipratropium COMBIVENT RESPIMAT. DUONES COPD

LABA/LAMA COMBINATION
Formoterol/glycopyrrolate 8 vispi AEROSPHERE COPD
Indacaterol/glycopyrrolate UTIERON NEOHALER COPD
Vilanterol/umeclidinium AnoR0 £LLIPTA COoPD

Olodaterol/tiotropium STIOLTO RESPIMAT COPD



Pharmacological agents: -
Other agents

7. Vaccines, antibiotics and other agents

« Roflumilast

* Oral phosphodiesterase-4 (PDE4)

inhibitor cme sSusd P

* Reduces exacerbations in patients with sy
(severe chronic bronchitis) _\

* Reduce inflammation by increasing

levels of intracellular cAMP in lung

cells.

*Although its activity is not well defined in COPD, it is theorized to reduce
inflammation by increasing_levels of intracellular cAMP in lung cells by
inhibiting PDE4 work (break down cAMP).

So it has an anti-inflamatory effect.

* Roflumilast

* NOT a bronchodilator and is NOT indicated for the relief of acute
bronchospasm. It is essentially used in treating those with_chronic

bronchitis alon systemic corticosteroids

0
* Use is limited ky common adverse eg‘ects including weight loss, na@ea,
diarrhea, and headache. used with caution in those suffering from
depression.



* Antibioticsfsuch as erythromycin used to reduce the frequency of exacerbations in those who

have Two or more a year, But could potentially lead to antibiotic resistance, and side effects
including hearing loss, tinnitus, and changes to the heart rhythm known as long QT syndrome.

side effects g resistance J/ (yo SLay (oY dlanicyl Lo Hyals
RSl Jgl (miaead frequency exacerbations suis (s WL ¢ dad jSdy (oo Cuabs

*Long QT syndrome (LQTS) is a heart signaling disorder that can cause fast,
chaotic heartbeats (arrhythmias)

[ Methylxanthines jsuch as theophylline which has mild bronchodilatory effect in stable COPD.
Iheophylline 1s seen to improve breathlessness when used as an add- Imeterol.#.x

Methylxanthines are notrecommended for use in exacerbations due to aﬁverse effects.

narrow theraputic index § adverse effect J/ s dlasini Lillag

* 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.

* Annual influenza vaccinations and pneumococcal vaccination

sagis cough 4l el 9 cough medicine dalass Ls COPD slxs (ol adiill
das/yi giais 9 mucous adlais Ly

dxos gkl G 9Sa A (o § Buag Ulan Yl agalac) Lo Juids Beta blockersJl g

cardiovascular disease

patients when you can't fix the COPD
they’ve had for 30 years in one visit




(wakl &o o1l COPD )b (sa0 vund 9 Sian as) Gliauas (e (oSad Lud jain
(aaains Scale § ulado (o sl Lie (048

CAT & mMMRC scales

Range ofET scoref]from 0-40. Higher scores denote a more
severe impact of COPD on a patient s life.

' 0 (e Scalg, 4

How is your COPD? Take the COPD Assessment Test™ (CAT)

Modified Medical Research Council

This Guestionnaire will he/p you and your
Pulmonary Disease) is having on your wellbeing and dally ife. Your answery, and test score, can be used by you and
your

COPD (Cwonic

your

For each ham below, place & mark

§

(mMRC) dyspnea scale

for each question. - -
i — Grade Description of breathlessness
SCOoRE
i saly [,___’ e ]D 0 I only get breathless with strenuous exercise
r{‘}) by 1 I get short of breath when hurrying on level
ALt & [L::-"::""' ol ofpoogm mecin } D ground or walking up a slight hill
Cl A,
[::::—nu um-u-nuJ O 2 On level ground, I walk slower than people of
the same age because of breathlessness, or
[r-:.'::i.'.'.'.’ r-'.:-::..'f.: J D have to stop for breath when walking at my own
= pace
[l--wdﬂ O-Mmﬁ}
P S —— 3 I stop for breath after walking about 100 yards
[-...-.--.-. ) am not at o confident J or after a few minutes on level ground
my home despite my leaving ny home because
Iung condition of my lung condition
— 4 I am too breathless to leave the house or I am
[""""-ﬁ Sochusest sy uag ] breathless when dressing
{l.ul-a'u-w 1have no energy st all ] l_' ‘ 0 = S a' J'
v AU rotle
e ——— SConE 2

CAT score

Zasl asd of 519 SRSy JA io 5 (30 AoMe JI5eu JS& (oialany dio callny § Alieud 8 (1A, kI Jloay
Ala cals Ls Js 40JLe Ly Lo JS 40 (po dedladl aliais § csbedladl gans dlglls 9 (5 (p

seal paaull

MMRC score

Grade 1 (0 94 saa 9 g ll Ula b9l ¢ 5 (Il 0 (0 T scale

Jiais grade gl Ula Js 19dye] 9 Jgaadl | 98 gul



daal (gua Zadls Tual Lo Jas

Treatment plans s

pgas Lusa ol scales !

GOLD: Severity of airflow limitation (based on postbronchodilator

FEV,)
Stage Severity FE;L;:’:: :le)nt
In patients with FEV, /FVC <0.7:°
GOLD 1 Mild 280
GOLD 2 Moderate 50 to 79
GOLD 3 Severe 30 to 45
GOLD 4 Very severe <30

Llay Lalide oIl FEVT (ole aaizss 9 GOLD <awl ¢ scalel ala (slas Lis (o8
gold (s dulans a3, JS I gipel § Jgandl |gd gl ¢ & ydlall

Combined multidimensional assessment of COPD

GOLD "ABCD" groups: Assessment of symptoms and risk of
exacerbations for initiation of COPD therapy

) ) Assess symptoms
Assess exacerbation risk:

Exacerbations/Hospitalizations  MMRC* 0to 1; MMRC 22; CAT
CAT <101 >10
0 or 1 exacerbations without A B

hospitalization

22 exacerbations or 21 C D
hospitalization

SymptomsJ/ | gasdss odf CAT 9 mMRC Jg¥!

G odliiead | JAo 840 aS o hospitalization g Exacerbation risk bl g
RiskJ/ | gaadua Joud § (p2l,eYI
According to these, we have 4 groups
A: Low symptoms / Low Risk

B: High symptoms / Low Risk
C: Low symptoms / High Risk

D: High symptoms / High Risk



Treatment plans

\QQ)\

O (oSan Ly Leua
Nl 4a b

Group C Group D
Consider roflumilast |
i FEV, < 50% pred
. and patient has Consider macrolide
LAMA + LABA | LABA + ICS | chromic b;onf[ulu [in lulrvu: smokers)
) g
! //' Further \\\ > 4 22 or
2 > exacerbationss S 21 leading to
acertationts) // lAl’::A hospitalisation
.
/ +1CS | Pz vl o8
. 4 I v J 5 Pl Trine
LAMA N
Ly iy
LAMA  |-o LAMA + LABA [*5] LABA + ICS
- _ Exacerbation
History
Group A Group B

Continue, stop or
try alternative class
of bronchodilator

A bronchodilator

CAT <10
MMRC 0-1

A long-acting bronchodilator
(LABA or LAMA)

LAMA + LABA

Oor
1 (not leading
to hospitalisation)

CAT 210
mMRC 22

Symptoms

PATIENT GROUP RECOMMENDED FIRST CHOICE RECOMMENDED ESCALATION

A

Low risk
Fewer symptoms

SABA

or

LABA

or

Short-acting anticholinergic
or

LAMA

[Long acting bronchodilator: |
LABA

Try alternative class

LAMA +LaBA CCombinaisn)

Low risk 7
More symptoms LAMA

c LAMA LAMA + LABA
High risk (L,:\BA +1CS
Fewer symptoms

D LAMA + LABA LAMA + LABA + ICS

(May consider roflumilast if FEV, < 50% predicted
:Igh risk . and chronic bronchitis)
|- oresymp oms l\ '} I‘l o’
O <
Q » \ ~ d ‘ .
AT § 50 (dss W3l gl
s
i[% 32z 2 ¢ -
n | 2 n
*



Treatment plans

Management of stable COPD: Initiation of therapy based on the GOLD ABCD assessment of symptoms

and risk of exacerbation*
Groups Symptoms
A
A Less symptomatic

Mid or infrequent symptoms (i,
Dreathiess with stranuous exercise of
when hurrying on level ground or witking
up a shight MiI)Y or CAT <102

More symptomatic

Moderate to severe Symptoms (ie.
patient has to walk more slowly than
others of same sge due to
breathiessness, has to stop to catch
Drmath when walking on level ground at
OWn pace, or Nas More severe
breathlessness)? oc CAT 2108

Less symptomatic

Mag o Intraquent Symptams (e,
Dreathiess with SIrenuoUs exerase of
when humying on level ground of walking
up & siight hill)Y or CAT <108

More symptomatic

Moderate 10 severe symotoms (ie,
patient has to walk slower than others of
same age due 1o breathiessness, has to
00 1o catch bresth when walking on
level ground at own pace, or has more
severe treathlessness) or CAT 2108

reatment p.

Risk

Low risk

007 § eXACErDADONS I the past yea
WIthout associated hospitalization

Low risk

00r § EXACErDALONS In the past year
WIthout associated hosprtalization

High risk
22 EXACRTDAUONS DEr yelr With one or
more leading to hospitalzation

High risk
22 exacerbations per year with one or
mare leading to hosprtalization

lans

Suggested treatment

Avoldance of sk tactor(s), such as
smoking

Annual influanza vaconation

Preumococeal vacoination

Regutsr physical activity

Regular review/correction of inhaler

technique

® Long-term cxygen therapy if chronic
hypaxerua

o Pulmonary rehabiltation

Shart-acting bronchodilator
(SABA, SAMA, or combination of SABA
SAMA), a8 needed.

Reguiar treatment with a long-acting
bronchodiator, either LAMA of LABA,
based on patient preference. Short-acting
bronchoditator (usually SABA) for
symotom rebief as needed.

Regular trestment with & LAMA; SABA
available for yymptom relief as needed

Regular treatment with LAMA or, if
severe Dieathiessness (eg, CAT

>20), combination LABA plus

LAMA, Combination glucocorticoid-LABA
Inhaler may be preferred, i features of
ASthma/COPD overiap, SABA available for
Symptom rebef as needed.

SABA: Albuterol and Levalbuterol
SAMA: Ipratropium

* Long-acting bronchodilators have been shown to superior to short-acting
bronchodilators t
* LAMA + SABA (re use).

* LABA+ or a combination SAMA—SABA

* Both LAMAs and LABAs reduce exacerbations, but LAMAS have a

ken on a regular basis

scue

greater effect

If at high risk of an exacerbation due to their history of exacerbations in the past
year (ie, 22 exacerbations per year with one or more leading to hospitalization)>>

LAMA+LABA or LAMA+ICS

LAMA+LABA; further exacerbations>> add ICS, further
exacerbations>> consider Roflumilast or antibiotics in former smokers

G

Smoking cessation

Emphysema
Fast decliner

Single Brochodilation

Frequent exacerbators
Chronic Bronchitis
Cardiovascular comorbidities

Eosinophilia, History of Asthma

LAMA/LABA

| and/or ACO

LABA + ICS

Lung volume
reduction #

Pulmonary
Rehabilitation

# Endoscopy or Surgery

of the same color indicates preferred choice based on patient choi
*if documented ICS inefficacy or ICS-related adverse events
§ Antl IL-4, anti IL-5 and anti IgE use Is under evaluation

Long term Oxgen Roflumilast or

Therapy

Macrolide

cteristics



Latest clinical guidelines

* A) COPD and dyspnea or exercise intolerance: use of LABA/LAMA
combination therapy over LABA or LAMA monotherapy in patients

* A)+ experienced one or more exacerbations in the past year requiring
antibiotics or oral steroids or hospitalization : use of triple therapy
with inhaled corticosteroids (ICS)/LABA/LAMA

* [F NO exacerbations occurred over past year: ICS withdrawal

* NO maintenance oral corticosteroids in patients with COPD and a
history of severe and frequent exacerbations

Treatment plans

* Theophylline may have a particular place in the treatment of COPD, as
it may improve contractile function of the diaphragm, thus improving
ventilatory capacity.

* The use of antibiotics in this context 1s routine in COPD, because such
exacerbations involve bacterial infection of the lower airways far more
often in COPD than in asthma.

'

Exacerbations management

* A sudden worsening of signs and symptoms
that lasts for several days.

* The key symptom is increased
breathlessness (excessive mucus, increased
cough and wheeze)

* The usual cause of an exacerbation is a viral e TR
infection (common cold), bacterial infection .54
(Haemophilus influenzae), exposure to - .
tobacco smoke and environmental pollutants —— i

» Acute exacerbations in COPD are often
unexplained, could be a pulmonary
embolism




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.

Answer : C

2- A 68-year old man has COPD with moderate airway obstruction. Despite
using salmeterol twice daily, he reports continued symptoms of shortness of
breath with mild exertion. Which agent is an appropriate addition to his
currant therapy?

A. Systemic corticosteroids

B. Albuterol

C. Tiotropium

D. Roflumilast

Answer : C

3- 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) PDEA4 inhibitor

(E) Thins and loosens mucus

Answer : D



4- How many stages of COPD disease there are?
A- 1 stage

B- 2 stages

C- 3 stages

D- 4 stages

Answer : D

5-What is the first line treatment option for COPD?
A- Bronchodilator

B- Muscarinic agent

C- Corticosteroids

D- None of the above

Answer: A

6-Roflumilast is a medication that belongs to class of:
A- Anticholinergics

B- Methylxanthines

C- Phosphodiesterase inhibitors

D- Long-acting beta agonist

Answer: C




