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Normal
bronchial

tube Healthy Bronchi

Lumen

Mucus

' Cilia
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Narrowed
bronchial

tube Chronic Bronchitis

Lumen

Excessive
mucus
retention

Bacteria
Damaged
2 cilia
Enlarged A= B\e Increased

mucous glands S S, < =45 . % | number of
Za 3 X s ¢ goblet cell
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Allergen

Mast cells

Release histamine, leukotrienes,
interleukins, and prostaglandins

V

Infiltration of inflammatory cells

Release cytokines, interleukins,

and other inflammatory mediators

Increased airway responsiveness

Unobstructed airway

Blood vessel

/. " N Engorged blood vessel

Smooth muscle

Muscle spasm

Airway obstructed
with mucous plug

Epithelium

Basement membrane Thickening of basement membrane

Unaffected bronchiole Obstructed bronchiole




Normal airway

Asthma and Your Airways

Air trapped
- & " iy alveoli

1
Relaxed

smooth
/ muscles
muscles

N 7§

Wall inflamed
and thickened

Asthmatic airway

Asthmatic airway during attack



{ SEVERE ASTHMA

y

Early onset asthma
Late onset asthma
Eosiniphilic asthma

?f]ga . Markers: Th2, Ig€, FeNO,
upper airway eosinophils

ffo\lc:?p;s: lt?stZue deposits Non-type 2:
: B Neutropilic asthma

surrounding airwa
8 Y Associated with obesity

*Increased bronchial R e A e
hyperresponsiveness LULAETC |ne§,lL8,
IL17, neutrophils

* P insuline resistance

PSystemic inflammation
*J pharingeal cross section

s
=" Adipokines (leptin and adiponectin)
can regulate survival, chemotaxis,
and adhesion of eosinophils =
migration in lungs
Systemic inflammation, 1* activated
macrophages
* Compression of lungs ™\
* Genetic origins




¥ TLC (restrictive); P TLC (obstructive)

1 airway inspiratory and/or expiratory
resistance

J lung compliance

J IRV, PEILV/TLC,PEELV

1 work of breathing

Ve peak

J Breathing Reserve (Vg pe,/MVV >0.85)

<V Vyaa (restrictive > obstructive)

¥ Vi, P Vo physiologic

M Vo/Vyiea resulting in abnormal Vg/Q

1 P,CO, (hypercapnia)

¥ P,0, (hypoxia)

V¥ HR,, during exercise with THRR

1 pulmonary vascular resistance and
mean pulmonary artery pressure

J Cardiac output

¥ O, uptake kinetics

J lactate threshold

1 ROS and inflammation mediators
1 protein damage and degradation
J caloric intake, protein malnutrition
J protein synthesis

1 muscle wasting

J Type | muscle fibers

4 muscle capillary density

J nutritive muscle blood flow

" muscle weakness

M muscle fatigue

J, external work capacity
J, external work endurance

J ability to support physical
+ Outaome activity (work & leisure)

and ADLs
J Quality of life




Neuromechanical Uncoupling
Mismatched central neural drive and respiratory response

1 MotorDrive andﬁf‘fSEnsory Feedback

1 Sensation and Effort (respiratory and muscular)

1 Respiratory Discomfort or Unsatisfied Ventilation

1 Symptoms of Dyspnea and Breathlessness
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Conceptual model for the interrelationship between asthma, physical activity.
EIB: exercise-induced bronchoconstriction; PADL: physical activity in daily life;
BHR: bronchial hyperresponsiveness.

Asthma symptoms, EIB,

atypical dyspnea,
comorbidities, obesity,
ageing, deconditioning,
psychosocial factors.

T asthma control
|exacerbations
| health care use
| airway inflammation/BHR
1 lung function
1 quality of life

Texercise capacity

| Physical
activity in
asthma

Physiological,
immunological,
metabolomics and
psychological benefits
in asthma

| asthma control
T exacerbations
T healthcare use
| lung function

| exercise capacity
T deconditioning

T weight gain
HROoL

Higher PADL; exercise
training; dietary, weight
loss, pharmacological
and behavioral

interventions.
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6 MWT

Gait Speed




Aerobic

Yoga exercise

Flexibility

Strength
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FITT RECOMMENDATIONS FOR
INDIVIDUALS WITH ASTHMA

(114,119)

Frequency Minimally 3 d »

Intensity

neuromuscular facilitation; ' O3R, oxygen uptake reserve.

wk=1;
preferably up
to5d . wk!

Begin with
moderate
intensity
(40%-59%
HRR or V. O5R).
If well
tolerated,
progress to
60%-70% HRR

or V. O,R after
1 mo.
Progressively
increase to at
least 30-40
min « d—1.

Aerobic
activities using
large muscle
groups such as

walking,
running,
cycling,
swimming, or
pool exercises.
1-RM, one repetition maximum; HRR, heart rate reserve; PNF, proprioceptive

Resistance

Atleast 2 d »
wk—1
performed on
nonconsecutive
days.

Strength: 60%-
70% of 1-RM
for beginners;
=80% for
experienced
weight trainers.
Endurance:
<50% of 1-RM.

Strength: 2-4
sets, 8-12
repetitions.
Endurance: =2
sets, 15-20
repetitions.

Weight
machines, free
weight, or body

weight
exercises.

Flexibility
=2-3d-
wk~1 with
daily being
most
effective.

Stretch to
the point of
feeling
tightness or
slight
discomfort.

10-30 s hold
for static
stretching;
2-4
repetitions
of each
exercise.
Static,
dynamic,
and/or PNF
stretching.
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PURSED LIP
BREATHING: ~
elax your neck and = e o .

o ) shoiljlder muscles u**-Q-*-’ L)JJ)S.O'
Breathe in for 2 LS L&k-*‘] b

seconds through your d) 8 O
nose, keeping your .
@ mouth closed
Breathe out for 4 - = &SJL::) ) "lllsl
seconds through pursed L sl olled Ganlso
g lips. If this is too long for ool U Miio ;Lo

you, §imply breathe out l.: i SuSs u-U)S-DT
twice as long as you

i ; breathe in.
: c A W
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