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Lung gas exchange
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General overview of gas exchange
in the human organism

Peripheral Pulmonary
circulation circulation
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General mechanisms
disturbing lung function

o Obstruction
o Restriction
o Pulmonary blood flow deficit

o Altered control of breathing

Obstruction - mechanisms

o Bronchial inflammation
o Bronchial hyperreactivity

o Alveolar wall destruction




Obstructive ventilatory defect
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Obstructive diseases

o ASTHMA

o COPD - Chronic Obstructive Pulmonary
Disease
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Asthma —
general characteristics

o Reversible inflammation &
obstruction

o Intermittent attacks
o Sudden onset
o Varies from person to person

o Severity can vary from shortness of
breath to death

Risk factors:

Genetic predisposition
o defects in 5. and 11. chromosomes,
o atopy,
o bronchial hyperreactivity,
o nation
Environment

o exposure to allergens and professional
chemicals which lead to sensitivity,

o viral and bacterial infection,
o food, smoking,
o psychosomatic influence
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Asthma - types

o Allergic asthma - asthma induced
by immunological mechanisms- IgE
antibodies trigger early and late-
phase of response, T-lymphocytes
late and delayed responses.

o Non-allergic asthma - asthma
induced by non-immunological
triggers

Asthma - etiology

Inducers Acute «+— Chronic —Remodeling
Viral infections (Reversible)  (Partially/Not reversible)

Allergens Occupational
\‘ l agents FG 2. Concepts of airway inflammation in asthma.

Exacerbate asthma and

sl ) TABLE . Mast cell
enhance underlying inflammation it

Activation—IgE dependent

Mediators
Spasmogens
Provokers Inducers of inflammation: Proteases
Cytokif
Exercise Imitants Emotions Aspirin g

Regulation by anti-inflammatory therapy

Corticosteroids: 1 Growth and development

Cromones: ? Modification of mediator release

Theophylline: Perhaps none
Bronchospasm

Leukotriene modifiers:  5-Lipoxygenase inhibitors
1 leukotriene secretion

G 1. Activators of asthma. IgE, immunoglobulin E.




Pathogenesis of asthma: chronic
eosinophylic inflammation
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Bronchial asthma - evolution

Asthma attack
o Asthma triggered by allergens

Spasm of smooth muscle —
variable narrowing of airways

o Oedema — swelling of the airway
wall

o Mucus secretion, cough,

Consequences
o Remodelling — cytokines and
1. Normal airways } growth/repair of wall
g.:ima:ﬁ%a’mim o Permanent narrowing and
plugging
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Asthma severity

o Mild intermittent

o Mild persistent
o Moderate persistent
o Severe persistent

Asthma: Diagnostic Tests

o Pulmonary Function Tests

FEV1 decreased

o Increase of more than 12% and more than 200 ml after
bronchodilator indicative of asthma

PEFR decreased

o Symptomatic patient
eosinophils > 5% of total WBC

Increased serum IgE
Chest x-ray shows hyperinflation

o ABGs
Early: respiratory alkalosis, PaO, normal or near-normal
Severe: respiratory acidosis, increased PaCO,,
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Asthma Medications:

o B,-adrenergic agonists  Relievers

Short-acting
o Salbutamol

Long-acting

o Salmeterol, formoterol

o Corticosteroids Controllers

Cromolyn & nedocromil
Methylxanthines
Anticholinergics

Leukotriene modifiers

COPD

Chronic Obstructive Pulmonary Disease

Disease of airflow obstruction
that is not totally reversible

Chronic Bronchitis
Emphysema
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COPD:
Etiology

o Cigarette smoking #1/
environmental exposure

o Recurrent respiratory infection
o Alpha 1-antitrypsin deficiency

Laurell and Eriksson -1963 - deficiency of al-antitrypsinu and
emphysema iDeaths Caused By Smoking

o Aging

440,000 Total Deaths

159,600
Cancers

98,000
Lung Diseases

970
House Fires

142,600
Heart Disease

38,000
Second Hand
Smoke

' Infant Deaths
Chronic Bronchitis
Pathophysiology
o Narrowing of
al rway Normal bronchi Bronchitis

Starting with
smaller airways

o Aairflow resistance
o Awork of breathing
o Hypoventilation & CO, Y,

retention g
o hypoxemia &

hypercapnia
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Chronic bronchitis
Clinical manifestation

o Hyper secretion of mucus and chronic
productive cough for at least 3 months
(usually winter) of the year for at least
two consecutive years.

o Incidence may be increased up to 20 times
in persons who smoke and more in persons
exposed to air pollution.

Emphysema
Pathophysiology
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Emphysema:
Clinical Manifestations
o Early stages o Later stages
Dyspnea Hypercapnia

Non productive cough
Diaphragm flattens
“Barrel chest”

Purse-lip breathing
Use of accessory muscles

) to breathe
Hypoxemia may occur Underweight
o Increased ) )
respiratory rate o No appetite & increase
o Respiratory breathing workload
alkalosis Lung sounds diminished
Prolonged expiratory
phase

Goals of Treatment: COPD

o Improved ventilation
o Remove secretions
o Prevent complications

o Slow progression of signs &
symptoms

o Promote patient comfort and
participation in treatment
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Pathophysiologic features of COPD

o

Restrictive Diseases

Of the lung
e.g.interstitial
pulmonary fibrosis,
pulmonary edema
Increased stiffness and
thickness of lung
lung compliance is
decreased

» work of breathing T
= reduction of standard

lung volumes

(]

Of the chest wall
e.g. Kyphosis, scoliosis

chest wall stiffened,
cavity volume is

elastic recoil forces
(transpulmonary and
pleural pressures) are
increases

work of breathing T

reduction of standard
lung volumes
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Restrictive ventilatory defect
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Pulmonary oedema
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Granulomatous

* Unknown cause (eg, sarcoidosis)

* Known cause (eg, hypersensitivity
pneumonitis)

Inherited

Collagen-vascular diseases
and pulmonary-renal syndromes

~. |

INTERSTITIAL LUNG DISEASES or
PULMONARY FIBROSIS

™S

Idiopathic pulmonary fibrosis
(IPF)

Inhalation causes
* Occupational or environmental

Other specific entities

* BOOP (bronchiolitis obliterans-
organizing pneumonia)

¢ LAM (lymphangioleiomyomatosis)

* Bronchiolitis

* Eosinophilic pneumonia

* latrogenic, etc

Pulmonary blood flow deficit

o Arterial wall vasoconstriction
(alveolar hypoxia, hypercapnia,
acidemia)

o Alveolo-capillary destruction

o Arteriolar obstruction

o Pulmonary-capillary occlusion
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Altered control of breathing

o Inadequacy of the respiratory drive to
match the oxygen regimen and
functional state of the organism

o Types of disturbance
Primary (intact lungs)
Secondary

Sleep apnea syndrome

Uvula
Soft palate
Nasopharynx# /
Dephatee Tongue

Laryngopharynx

Small or
/fececl'ﬂg jaw

Tongue

Soft pihlu\ Epiglottis
Uvula 7
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Thank you !
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