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Asthma is a syndrome :

characterized by

1- airflow obstruction and airway hyperresponsiveness + airway
inflammation( most eosinophilic ).

2-Narrowing of the airways is usually reversible

3-subset of ashmatics may become irreversible.( chronic asthma)
4- leading to excessive narrowing

5- consequent reduced airflow

6- most presents with shortness of breath, wheezing and cough.
7- other symptom => chest tightness , mucus production.
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ABOUT GINA DG

Asthma affects an estimated 300 million individuals worldwide. It is a serious -
global health problem affecting all age groups, with increasing prevalence in

many developing countries, rising treatment costs, and a rising burden for

patients and the community. Asthma still imposes an unacceptable burden on
health care systems, and on society through loss of productivity in the

workplace and, especially for pediatric asthma, disruption to the family.

Asthma still contributes to many deaths worldwide, including among young
people.

The Global Initiative for Asthma (GINA) was established to increase
awareness about asthma among health professionals, public health
authorities and the community, and to improve prevention and management
through a coordinated worldwide effort. GINA prepares scientific reports on
asthma, encourages dissemination and implementation of the
recommendations, and promotes international collaboration on asthma

research.
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Prevalence D‘L‘I

1- most common chronic diseases 4.3% (~300 million people
worldwide, with ~250,000 deaths annually.) ~7.7%of adults and
8.4%o0f children

2- rising prevalence, which is associated with increased
urbanization.

3- Asthma can present at any age, with a peak age of 3 years
4-childhood( M/F 2/1) vs adulthood ( M=F)

5- F/U children until 40 yr = asthma become asymptomatic
6-Adults onset asthma =2 rarely become permanently asymptomatic
7- black race> Caucasian race

8- Rise in asthma mortality =»increased use of SABA

9- ICS(inhaled corticosteroids) =»decrease in mortality



Asthma prevalence, 2019 Our World

in Data
The share of the population with asthma. Prevalence is age-standardized so accounts for changes in the age
structure of a population over time and between countries.

No data 0% 2% 4% 6% 8% 10% 12% 14% 16%
. i ! ! I — |

Source: IHME, Global Burden of Disease CCBY




Asthma prevalence. 1990 to 2019 Our World
The share of the population with asthma. Prevalence is age-standardized so accounts for
changes in the age structure of a population over time and between countries.

in Data
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Smoke < ’)1\
Dust

Asthma Triggers

Strong odors / / )
7 Fungus spores




Asthma development pathway

Source: Joseph Loscalzo, Anthony Fauo, Denns Kasper, Stephen MHauser,
Oan Longo, ). Larry Jameson: Harrison's Princpies of Internal Medone, 21e

Copyrght © McGraw ML, Al nghts reserved.,

Genetic susceptibiity : .
Risk genes and atopy Syr:\zlﬂocgahcorasymptmbc asthma
e ’/.
¢ Inflammation
Exposures and risk factors * Structural changes
(See Table 287-1)
* Prenatal Triggers
« Childhood l & (See Table 287-2) |
* Adult
Increased symptoms or
exacerbations
*/=
* Increased AHR e
¢ Increased inflammation !
* Structural changes — Unknown factors I
'
l :
1
1
Recurrent exacerbations

bl




PATHOPHYSIOLOGY [l

e —

the asthmatic airway lumen is NORMAL LUNG \/ ASTHMATIC LUNG

reduced by : f"
y Muscle relaxed L_}
il P

e

Muscle tightens

1. smooth muscle constriction
2.mucus in the airway lumen
3.thickening of the submucosa

due to edema & cellular infiltration.
4.deposition of collagen

5.vascular & neuronal prolifration AIRWAY

Normal lining Swollen lining

Normal amount Excess mucus
of mucus



Histopathology of a small airway in fatal asthma
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Mucous plug with

trapped

inflammatory cells

Goblet cell
metaplasia

Inflammatory cell
infiltrate
in submucosal layer

Thickened basement
membrane

Thickened airway
smooth muscle

Normal parenchymal
attachments

Source: Fauci AS, Kasper DL, Braunwald E, Hauser SL, Longo DL, Jameson JL, Loscalzo J:

Harrison's Principles of Internal Medicine, 17th Edition: http://www.accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.




AIRWAY INFLAMMATION (TYPE 2 AND NON-TYPE 2 INFLAMMATION)

g

Most asthma is accompanied by airway inflammation.

In the past=» asthma divided

atopic:

nonatopic (or intrinsic):

allergen sensitivity and exposure,

with production of IgE
commonly in children.

later onset asthma,
with or without allergies,
frequently with eosinophilia.
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Type 2 Inflammation D‘G

type 2 subset of CD4+ T-helper cells=®» produce the cytokines
interleukin

IL 4 = induces B-cell = production of IgE =2 binding to basophils
and mast cells

IL-5=» regulating eosinophils (formation, recruitment, and survival )

IL-13 =»induces airway hyperresponsiveness,mucus hypersecretion,
and goblet cell metaplasia.

[Allergic stimuli J




Non allergic stimuli in type 2 :

particularly due to stimulation of type 2 innate lymphoid
cells (ILC2) =»can produce IL-5 and IL-13.

irritants, pollutants, oxidative agents, fungi, or viruses
=»stimulate ILC2=» can be associated with eosinophilia




Non—Type 2 Processes Wl

While type 2 inflammatory processes are most common,
non—type 2 processes can exist either in combination with or without
type 2 inflammation.

Neutrophilic inflammation : ﬁ)commonly seen in severe asthma\
=» not responded to the common

anti-inflammatory therapies,
(such as corticosteroids)

=» may also be associated with chronic

\infection(such as Mycoplasma) /
pauci-granulocytic asthma=2pathologic changes seen=>»without any
evidence of tissue infiltration by inflammatory cells




T2-type asthma

Allergic
asthma

[l

l—

‘ Non-T2-type asthma :

Late-onset
eosinophilic
asthma

Exercise-induced
asthma

Aspirin-
exacerbated
respiratory
disease

Very
late-onset
asthma
(women)

Obesity-
associated
asthma

Childhood-onset
asthma

Smooth-muscle-
mediated
paucigranulocytic
asthma

Smoking-related
neutrophilic asthma

Adult-onset
asthma

Nature Reviews | Disease Primers
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Physical examination in people with asthma is often normal, but the most
frequent finding i1s wheezing on auscultation, especially on forced expiration.
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Pred - PRE POST
8+
A. 6
8 =
4+ 4+
6 +
—
o T £ 27
Eip— g
g o - § 0
°
2+ o
+ 24
0 F==p—pe—f—f— | S e m— 1 —t—t— —
1 0 1 2 3 4 5 6 7 8
44
Time, min
i 0 1 2 3 4
Volume, L
C.
) Before bronchodilator After bronchodilator
Spirometry
measure Predicted Best % of predicted Best % of predicted % change
FVC, L 3.70 3.30 89 3.95 107 20
FEM . IE 2.94 1.80 61 2.76 94 53
Ratio FEV /FVC, % 80 55 NA 70 NA NA

Note: FEV, = forced expiratory volume in 1 second, FVC = forced vital capacity, NA = not applicable.




Yes

FEV,/FVC
<LLN or <0.70

No

FVC

FEV,
Low Normal
FvVC
Low Low

Normal

y

Y

Normal

"

}

Obstructive
ventilatory defect

Obstruction with
concomitant restriction
or air trapping

Mild obstruction or
normal variant

Dico TLC
Low Normal Normal Low
Emphysema | | Airway | | Obstructive [ | Mixed obstructive
disease | | ventilatory and restrictive
defect defect

FVC
Low Normal
Suggestive of restrictive FEV,
ventilatory defect*
Low Normal
TG Non-specific Normal
ventilatory defect
Low Normal
Restrictive Non-specific Dico
ventilatory ventilatory
defect defect Low Normal
Dico Pulmonary Normal
vascular disease
Low Normal or mild
¢ ¢ parenchymal
disease

Interstitial lung

disease

Chest wall defect
or neuromuscular

disease




Physical Examination E@

1-In between acute attacks, physical findings may be normal.

2-Evidence of allergic rhinitis with pale nasal mucus membranes
3-Five percent or more of patients may have nasal polyps

4-During an acute asthma attack =» tachypnea and tachycardia,
and use of accessory muscles

5-severity of airway obstruction progresses, the chest may become
“silent” with loss of breath sounds.




Point in diagnosis:

1-history should be obtained for home (pets, molds, dust, direct or
secondhand smoke), work (work environment and exposure to
occupational sensitizers), and recreational (e.g., hobbies,recreational

inhalants) exposures.

2-Up to two-thirds of patients with asthma = will be atopic
3-half will have a history of rhinitis, with intermittent sinusitis
4-adult-onset asthma, careful occupational history

history of reactions to (NSAIDs)
or use of new medications, such as (beta blockers ACE inhibitors)



Differential Diagnosis

1- Upper airway obstruction by a tumor or laryngeal edema

g

2-foreign body (Persistent wheezing in a specific area of the chest)

3-Left ventricular failure( HF )

4-VVocal cord dysfunction

5-Eosinophilic pneumonias

6-systemic vasculitis (Churg-Strauss syndrome)

7-COPD(15% of COPD patients have features of asthma) =»ACOS

8-Alfal AT deficiency

9- bronchiolitis oblitrans
10- bronchiectasis
11-tracheobronchomalacia




Comorbidity that can make asthma difficult to
control :

Chronic ehinosinusitis +- nasal polyposis
obesity

GERD

vocal cord dysfunction

COPD

Anxiety / depression

obstractive sleep apnea




TREATMENT

bl

Goals of Asthma Therapy

1. Reduction in symptom frequency to <2 times/week

2. Reduction of nighttime awakenings to <2 times/month

3. Reduction of reliever use to <2 times a week (except before exercise)
4. No more than 1 exacerbation/year

5. Optimization of lung function

6. Maintenance of normal daily activities

7. Satisfaction with asthma care with minimal or no side effects of treatment




Drugs Used In Asthma

|

Oxygen
(for low po2)
Bronchodilators Anti-inflammatory agents
I I
B, agonists Methylxanthines
I I I Leukotriene modifiers
SABA LABA Degranulation A —.
P orticosteroids F
WIISCEILITNG ICS Oral
antagonists
Antibodies I

Lipoxygenase Receptor
inhibitors blockers



B -Agonists

= albuterol and terbutaline
begins within 3-5 min
duration :4-6 hr
symptom relief (relievers).
preventing EIA

=» salmeterol and formoterol

( quick onset)
Duration 12 h/ twice daily
Indacaterol, olodaterol, and vilanterol

duration 24h/once daily




ICS + LABA \
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* Inhaled Corticosteroids DCI

1-most effective controllers for asthma
2-reducing inflammatory cell numbers( EOS, Tcell ,mast cell )=»reduction in AHR
3-molecular mechanism

=>» switch off the transcription of multiple activated genes ***

=» recruitment of HDAC2[E inh gene transcription

=>»increase the expression of B —receptors

4-Clinical Use :=»beneficial in treating asthma of any severity and age.
=>»improve the symptoms of asthma, and lung function
=» EIA and nocturnal exacerbations, reduce AHR
=>» prevent irreversible changes in airway function
=>» as first-line therapy
=>» cornerstone of asthma therapy



Anticholinergics Dﬂ

* 1-Muscarinic receptor antagonists
2- prevent bronchoconstriction and mucus secretion.
3-They are less effective than B —agonists
4-SAMA =» ipratropium bromide X
5-LAMA =» tiotropium bromide or glycopyrronium bromlde
Umecledinium
6-used as an additional bronchodilator in patients with asthma that is not
controlled by maximal doses of ICS-LABA combinations
7- The most common side effect =»dry mouth (in elderly patlents)

RRRRRR @
_ urinary retention | AmQR?'IELUTTA
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Arachidonic Acid Pathway

membrane lipid
(e.g. phosphatidylinositol)

Phospholipase Az |} = Corticosteroids

protein
synthesis

arachidonic acid

Ds
: @_' poxyge '_@ Acetomu
Zileuton Lipo L /‘OX-xz ?OX- COX-2 lnn&p{
\ pnrm
hydroperoxides endoperoxides
(HPETESs) / (Pc.cz. PGH2) \
leukotrienes prostacyclin prostaglandins thromboxane
(LTB4)(LTC4q,LTD4,LTES) (PGI12) (PGE2) (TXA2)
' L ' . L]
v ‘ ¥ - -
neutrophil ' Yplatelet aggregation - Aplatelet aggregation
chemotaxis : vasodilation . vasoconstriction
' Y uterine tone ‘
Zafirlukast ]
Montelukast = B o e
A 4 Auterine tone

bronchoconstriction Atemperature N4
A —-o.goe




I How antileukotriene drugs treat asthma

. Phospholipids
: ; *‘%W"’?"v—f&d"‘\,f"‘" 3 )
(' 7 A '; . . / i & P - \
W(‘:t J ‘ 17 A *_ _ l‘ e Cell membrane
AT Arachidonic A\ \
' acid A A )
——— Zileuton inhibits the lipoxygenase
pathway of arachidonic acid

metabolism, which produces cysteiny
leukotrienes and leukotriene B,

Cysteinyl
leukotrienes

(LT C,, L'TDiy: ETE,)
Leukotriene B,

Zafirlukast and montelukast block
cysteinyl leukotriene receptors

Neutroph

Receptor
Recept

cpithelial cells
‘also submucosal
cells, smooth

muscle cells) Antileukotriene drugs either block the

production of leukotrienes (zileuton) or block
leukotriene receptors on airway cell surfaces
(zafirlukast, montelukast). The cysteinyl
leukotrienes (LTC,, LTD,, LTEL) bind to cystein
leukotriene receptors found on a variety of
types, including airvway epithelial, submucosa
and smooth muscle cells. Leukotriene B, bind
with a different type of cell-surface receptor.
The binding of leukotrienes with their
receptors produces airway constriction,
increased airvway mucus secretion, and

Bronchiole




FDA-approved asthma biologics

B Therapeutic target
i) Approved therapy

B Therapy in clinical development

Omalizumab

Immuncglobulin

O injectable Mepolizumab
DOral
__Inhaled Downstream Reslizumab
Mediators
Cytoxes Benralizumab
Dupilumab

T2 :igh ;f::&t‘?; Tralokinumab
Asthma

Fevipiprant
DP,/ICRTH2

0OC000459
o Transcription _m\
Mediators R ekt



Mechanisms for FDA-Approved Asthma Biologics

* « . Allergens, Viruses, Pollutants RAirway Epithelium

-

gt

IL-6
iL-13

Eosinophil & o
L-6-Ry

Benralizumab

.
Yo

Omalizumab: anti-IgE
Mapolizumab: anti-IL-5
Omalizumab Reslizumab: anti-IL-5
Banralizumab: anti-IL-5-Ra

Dupilumab: anti-IL-t-Ra
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Components of
Severity

Impairment

Normal FEV, /FVC:

8-19yr 85%
20 -39 yr 80%
40 -59yr 75%
60 -80yr 70%

Risk

Symptoms

Nighttime
awakenings

Short-acting
beta,-agonist use
for symptom control
(not prevention
of EIB)

Interference with
normal activity

Lung function

Exacerbations
requiring oral

systemic
corticosteroids

Classification of Asthma Severity
(Youths >12 years of age and adults)

Intermittent
<2 days/week

<2x/month

<2 days/week

None

e Normal FEV,
between
exacerbations

e FEV, >80%
predicted

* FEV,/FVC
normal

Mild

>2 days/week
but not daily

3—4x/month
>2 days/week

but not
>1x/day

Minor limitation

e FEV, >80%
predicted

e FEV,/FVC
normal

Persistent

Moderate
Daily

>1x/week but
not nightly

Daily

Some limitation

e FEV, >60% but
<80% predicted

e FEV,/FVC
reduced 5%

Severe

Throughout
the day

Often 7x/week

Several times
per day

Extremely limited

e FEV, <60%
predicted

e FEV,/FVC
reduced >5%

(g;é/r»‘/gtaer) >2/year (SEE NOLE) m—

Consider severity and interval since last exacerbation. Frequency and w=p-

severity may fluctuate over time for patients in any severity category.

Relative annual risk of exacerbations may be related to FEV,




STARTING TREATMENT

in adults and adolescents with a diagnosis of asthma

Track 1 is preferred if the patient is likely to be poorly adherent with daily controller
ICS-containing therapy is recommended even if symptoms are infrequent, as it
reduces the nisk of severe exacerbations and need for OCS.

FIRST

ASSESS:

« Confirm diagnasis

« Symptom control
and modifiable risk
factors, including
lung function

« Comorbidities

« Inhaler technique
and adherence

- Patient preferences
and goals

START
HERE IF:

CONTROLLER and
FREFERRED RELIEVER
(Track 1). Using ICS-formoterol
as reliever reduces the risk of
exacerbations compared with
using a SABA reliever

START

HERE IF:

CONTROLLER and
ALTERNATIVE RELIEVER
(Track 2). Before considering
a regimen with SABA reliever,
check if the patient is likely

o be adherent with dally
controlier therapy

Symptoms less
than 4-5 days

STEPS1-2

a week

As-needed low dose |CS-formoterol

Symptoms less
than twice
a month

.

STEP 1

Take ICS whenever
SABA laken

Symptoms most

days, or waking
with asthma once
a week or more

STEP 3

Low/dose
intenance

'ICS-formoterol

Dally symptoms,

or waking with
asthma once a
week or more,
and low lung
function

STEP 4

Medium dose
maintenance
ICS-formoterol

RELIEVER: As-needed low-dose |ICS-formoterol

Symptoms twice

a month or more,

but less than 4-5
days a week

STEP 2
Low dose
maintenance ICS

Symptoms most

days, or waking
with asthma once
a week or more

STEP 3
Low dose
maintenance
ICS-LABA

Daily symptoms,

or waking with
asthma once a
week or more,
and low lung
function

STEP 4

Medium/high
dose maintenance
ICS-LABA

RELIEVER: As-needed short-acting B2-agonist

Short course OCS
may aiso be neeced
for patients presenting
with severely
uncontrolled asthma

STEP §
Add-on LAMA

Refer for phenotypic
assessment + antl-|
anti-IL5/5R, anti-IL4
Consider high dose
ICS-fomoterol

Short course OCS
may aiso be needed
for patients presenting
with severely
unconirolled asthma

STEP 5

Add-on LAMA

Refer for phenotypic
assessment + anti-Ige,
anti-IL5/5R, anti-ILAR
Consider high dose
ICS-LABA



Address exposures and comorbidities (see Tables 287-2 and 287-3)

Confirm inhaler technique and optimize adherence

Move up or down steps based on control (see Table 287-3)

STEP 1 STEP 2 STEP 3 STEP 4 STEP S STEP 6
Preferred None None? or low-dose Low-dose Medium- Medium to high- Anti-IgE or anti—IL-
regular ICsb ICS/formo dose dose ICS/LABA, 5 or anti—-IL4-Raq;
therapy terol ICS/formot + add-on LAMA step 5 therapy as

erol required

Alternative None LTRA Medium- High-dose Anti-IgE or anti—- OCS¢
regular dose ICS ICS IL-5 or anti—IL4-
therapy Ra
Adjunctive LTM and/or LAMA (especially LAMA at
therapy Step 5)
As-needed ICS/formoter ICS/formoterol (low ICS/formoterol (low dose)d
reliever ol (low dose) dose), or PRN
therapy or SABAP concomitant ICS and

SABAP or SABA®

2If using as-needed ICS/formoterol or PRN concomitant ICS & SABA, this is an option. bNational Asthma
Education and Prevention Program (NAEPP) recommendation. “To be avoided as much as possible. dpRN
ICS/formoterol only suggested for steps 3 and 4 by NAEPP. €If using low-dose ICS as regular therapy.

Abbreviations: ICS, inhaled corticosteroid; IL, interleukin; LABA, long-acting p-agonist; LAMA, long-acting
muscarinic antagonist; LTM, leukotriene modifier; LTRA, leukotriene receptor antagonist; OCS, oral
corticosteroid; PRN, as needed; SABA, short-acting 3-agonist.
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>1000 >500-1000 200-500 BDP (pMDI*, HFA)
=400 =>200-400 100-200 BDP (pMDI, extrafine particle, HFA)
>800 >400-800 200-400 Budesonide (DPI)
=320 =>160-320 80-160 Ciclesonide (pMDI, extrafine paricle, HFA)
200 100 Fluticasone furoate (DPI)
=500 =>250-500 100-250 Futicasone propionate (DPI)
=500 >250-500 100-250 Fluticasone propionate (pMDI*, HFA)
400 200 Mometasone furoate (DPI)
400 200-400 Mometasone furoate (pMDI*, HFA)
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Asthma Control

CHARACTERISTIC

Daytime symptoms

Limitation of activities
Nocturnal
symptoms/awakening

Need for reliever/rescue

(reatment

Lung function (PEF or
FEV,)

CONTROLLED (ALL OF
FOLLOWING)
None (< 2/week)

None

None

None (< 2/week)

Normal

PARTLY CONTROLLED

>2/week

Any
Any

>2/week

<80% predicted or personal best

(if known)

UNCONTROLLED

Three of more features of partly
controlled




Asthma Control Test™ (ACT)

1. Inthe past 4 weeks, how much of the time did your asthma keep you from ACT = 20 -25:
getting as much done at work, school or at home? Controlled
w1 W W 5] [ wmaintain
2. During the past 4 weeks, how often have you had shortness treatment
of breath?
More than 1 \“'— > 3to€ Once or twice o
once a day day , aweek
= - . = - [ ]
. During the past 4 weeks, ACT =16 -19:
coughing, shortness of breath, chest tightness or pain) wake you up at Partial control

nigh‘:songl: 1 3 ' : org:;z: o e D Step uP
4. During the past 4 weeks, how often have you used your rescue
inhaler or nebulizer medication (such as salbutamol)? e ACT < 16:
3 or more times Once a week
a1 K O =0 5] [ | uncontrolled
5. How would you rate your asthma control during the past Step up

Not controlled - Well Completely
ntrolled < | controlled controlled




My Asthma Action Plan Patient Name:

e s e 230) ) 9> @wljg) :(5)1e0ld Gy awlas gvg)
— S L W )1 sl 9)ig) 5lgdy ) 2005 (ibsg
Long-Term Control Medicines | How Much To Take How Often Other Instructions \) (Txfb Q e.m (:L)g:) ).m )) (_S).LOQ.\'Q d-!-; @(A_:)\

times per day

EVE'::ets)ApYe‘fday . --S(T)[-—-\

EVERY DAY!

R PEF )lsBo 03)3a5 sslgie WPEF jlsie ol
Quick-Relief Medicines How Much To Take How Often nomnmzthn::::::(& .] _l SIIQA )..) ?-_””E -l \) ﬂﬁ_ _1 -l .l 6).!..\5 .)Q) L')LA& ))

Take ONLY as needed frequently, call clinician to consider

Special instructions when | feel @) good, () not good, andh;”:‘wfb::mmmmm \) (U\)Q) e-la-) 9 )“-_“5 )Q)PEF L)-_’.)S-AS 9 U—.’.)SDL)
R e S35 O e PG ) sl

[[] Before exercise. take puffs of

[[] Avoid things that make my asthma worse fike: )lj ‘JM Q (L.)‘A. )) ‘5)14)()_\.9 (j'!',). .)\ )S\ o
| do NOT feel OOd. CAUTION. I should continue taking my long-term control )SJ)()IQ (j.!.l ULA& )\ )L) o ).}\5 &) D)L(-)S.\D\

asthma medicines every day AND:

[] Take PEF:Peak Epiratory Flow ( .»335 as(aw)

If | still do not feel good. or m
Green Zone within one hour,

[[] increase

0

{My peak flow is
in the GREEN zone.)

GREEN ZONE
| 3
Tl

|

{My peak flow is in the YELLOW zone.}
My symptoms may include one
or more of the following:

* Wheeze

* Shortness of breath

l'lllllllllllllQ
lllllllllllllllg

w = Waking up at night with
8 asthma symptoms
~N » Decreased ability to do [] Aad
8 usual activities
g [] can
| feel awiul. {My peak flow is in the MEDICAL ALERT! Getx
- RED zone.} 50% Personal D Take
Warning signs may include Ll -
w one or more of the following: —l— until | get help immediate!
= Itis getting harder and
S o a— L] veke Blow out hard
g usual ochvtbes:eﬂse ] can and fast in a
D single blow

Danger! Get help immediately! ¢2!'9-1-1if you have trouble

shortness of breath or lips or fi
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For Your
Attention




