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Bronchial Smooth Muscle

Bronchial smooth muscle is innervated by both the sympathetic and parasympathetic nervous systems

SNS = beta-2-adrenergic receptors → bronchodilation when stimulated

PNS = cholinergic receptors → vasoconstriction when stimulated
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TX options look at both of the above – beta-2adrenergic agonist and anticholinergics





Bronchial Smooth Muscle

= Bronchial smooth muscle is inervated by
both the sympathetic and parasympathetic
nervous systems

= SNS = beta-2-adrenergic receptors —
bronchodiation when stimulated

= BIS = cholnergic receptors —
vasoconsirction when stimulated
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Asthma



Chronic inflammatory disorder of the airways



Periods of reversible bronchospasm



AKA “reactive airway disease”



Inflammation is the main pathology in asthma



16 million people have asthma



3700 deaths per year related to asthma attacks
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Asthma

Chronic inflammatory disorder of the airways

Periods of reversible bronchospasm

AKA “reactive airway disease”

Inflammation is the main pathology in asthma

16 million people have asthma

3700 deaths per year related to asthma attacks
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Reactive Airway Disease- wheezing and an allergic response



Inflammation is the main pathologic mechanism that occurs with asthma therefore anti-inflammatory’s are used to treat as primary drugs of choice



Women more likely than men are effected





Asthma

= Chronicinflammstary diserdr of the sinveys

» Periods o revesible bronchospasm.
AArescive sinvay dissase”

Inflsmmation sthe main patrology inssthma.

18 millon peop have ssinms.

3700 deaths per year relsted o asthma stacks
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UTTELEN| Triggers of Acute Asthma Attacks

Allergen inhalation

« Animal danders (e.g., cats, mice, guinea pigs)
e House dust mite

e Cockroaches
.

.

Pollens
Molds
Air pollutants
Exhaust fumes
Perfumes
Oxidants
Sulfur dioxides
Cigarette smoke
* Aerosol sprays
Viral upper respiratory infection
Sinusitis
Exercise and cold, dry air
Stress
Drugs
* Aspirin
» Nonsteroidal antiinflammatory drugs
o B-Adrenergic blockers
Occupational exposure
¢ Metal salts
s Wood and vegetable dusts
« Industrial chemicals and plastics
s Pharmaceutical agents
Food additives
« Sulfites (bisulfites and metabisulfites)
o Beer, wine, dried fruit, shrimp, processed potatoes
» Monosodium glutamate
o Tartrazine
Hormones/menses
Gastroesophageal reflux disease (GERD)
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Pathophysiology of Asthma



Chronic and unpredictable inflammation of the 

airway leads to hyperresponsiveness, 

bronchoconstriction, and edema



Exposure to allergens or irritants can initiate the 

inflammatory cascade



Inflammatory mediators are released leading to 

vasodilation, increasing capillary permeability, 

vascular congestion, edema, production of thick 

tenacious mucus, bronchial muscle spasm, 

thickening of airway walls and increased 

bronchial hyperresponsivenss.
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Pathophysiology of Asthma

Chronic and unpredictable inflammation of the airway leads to hyperresponsiveness, bronchoconstriction, and edema

Exposure to allergens or irritants can initiate the inflammatory cascade

Inflammatory mediators are released leading to vasodilation, increasing capillary permeability, vascular congestion, edema, production of thick tenacious mucus, bronchial muscle spasm, thickening of airway walls and increased bronchial hyperresponsivenss.
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Hyperresponsiveness- easily triggered





Pathophysiology of Asthma

* Chionicand unpredicisbisinflsmmton of the

. ieas o hypencsponsivenss:,

Eronchossneincion, angecems.

= Exposure tosllergens ornitants con ntiss the
inflamimatory cascade

« Inflammatory medistors s relessed lesding to
VesoGiiaton, ineasing coptlary permest
Vesculsr comgesion, S4em. preBusien of ik
Lenasiows mis, sronania s spasm.
ihidening of sinisy walls and inressed
anchialhyperepomsivenss.
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Asthma cont



Early-phase response – occurs within 30-

60 minutes after exposure to irritant



Late-phase response – can occur 4-10 

hours after the initial attack and can 

persist for 24 hours.
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Asthma cont

Early-phase response – occurs within 30-60 minutes after exposure to irritant

Late-phase response – can occur 4-10 hours after the initial attack and can persist for 24 hours.
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Late phase response is often more severe than the initial attack





Asthma cont

= Eary-phase response — occurs within 30-
80 minutes. after exposure to iriant

= Late-phase response — can occur 4-10
hours afer the nfial attack and can
persist for 24 hours.
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Pg. 590
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Triggers
o Infection
o Allergens
* Exercise
® |rritants

Bronchospasm
Vascular congestion
Mucus secretion
Impaired mucociliary function
Thickening of airway walls

¥

Bronchial hyperresponsiveness
Airway obstruction

Airway
remodeling
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Pg. 591



Obstruction occurs two fold dt:

-airway wall inflammation 

-mucous production
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Smooth muscle
Swollen mucosa

Muscle
in spasm

i Factors causing obstruction (especially expiratory obstruction) i
asthma. A, Cross section of a bronchiole occluded by muscle spasm, swolle
mucosa, and mucus in the lumen. B, Longitudinal section of a bronchiole.
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Pathophysiology of Asthma cont



Remodeling



Hyperventilation



V/Q changes
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Pathophysiology of Asthma cont

Remodeling

Hyperventilation

V/Q changes
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Remodeling

Is the structural changes that occur to the bronchiole wall due to chronic inflammation

Ex- fibrosis, hypertrophy of the muscle, increased mucous secretion



Hyperventilation

Is a response to increased lung volume from trapped air



V/Q- ratio of air that reaches the alveoli & the blood that reaches the alveoli

V/Q changes (initially)

Decreased PaO2 

Decreased PaCO2

Increased pH

Respiratory alkalosis



V/Q Changes (later)

Increased PaCO2

Respiratory acidosis

Ominous sign of respiratory failure







Pathophysiology of Asthma cont

= Remodeling
= Hyperventiation
= ViQ changes.
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Asthma cont



S&S:



Classic symptoms = 

Dyspnea, chest 

tightness, cough, and 

wheezing



Marked respiratory 

effort



Nasal flaring



Pursed-lip breathing



Use of accessory 

muscles



Cyanosis



Prolonged expiration



Feeling of suffocation



Anxiety and 

restlessness



Increased BP and 

pulse



Difficulty speaking in 

sentences
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Asthma cont

S&S:

Classic symptoms = Dyspnea, chest tightness, cough, and wheezing

Marked respiratory effort

Nasal flaring

Pursed-lip breathing

Use of accessory muscles





Cyanosis

Prolonged expiration

Feeling of suffocation

Anxiety and restlessness

Increased BP and pulse

Difficulty speaking in sentences
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S+S most common in early morning, night and with exercise.

Symptoms can be minor- SOB to life threatening

Can rapidly progress



Wheezing

The louder the wheeze the does not translate to a more severe attack

More severe attacks may not produces wheezing at all due to increased bronchoconstriction and decrease airway diameter







Asthma cont

Cyanoss
Proonged expratin
Feslingof sufboion

=ity spesingin
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Status Asthmaticus



Life threatening complication of asthma



Acute episode of bronchospasm that 

intensifies despite treatment



Etiology:  viral illnesses, emotional stress, 

ASA or NSAIDS, allergens, abrupt 

discontinuation of medications, abuse of 

aerosol medication, ingestion of B-adrenergic 

blockers



S&S: too dyspneic to speak, perfuse 

perspiration, drowsy or confused, diminished 

breath sounds, bradycardia, and close to 

respiratory arrest
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Status Asthmaticus

Life threatening complication of asthma

Acute episode of bronchospasm that intensifies despite treatment

Etiology:  viral illnesses, emotional stress, ASA or NSAIDS, allergens, abrupt discontinuation of medications, abuse of aerosol medication, ingestion of B-adrenergic blockers

S&S: too dyspneic to speak, perfuse perspiration, drowsy or confused, diminished breath sounds, bradycardia, and close to respiratory arrest
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Status Asthmaticus
=Lifetrestening compliston ofssthma.
SAcute spisode of bronchospasm hat
intensifies despte vestmert

SEtiology: viral liesses, emotionlstress,
ASAor NSAIDS, allergens, sbrupt
Siscontinuation of meeatons. sbuse of
‘sercsol medication, ingestionf B-serenergic
Slosers

5585100 dyspreictospest, perfuse
perspiation, drowsy of confused, diminished
Eresin sounds, radycardia, and lose o
respiraiory amest
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Asthma Diagnosis



Based on clinical manifestations



Allergy testing



PFT



Spirometry results



Peak flow is impaired



Response to treatment



12%-15% improvement in peak flow after 

bronchodilator treatment given 



ABG results



Respiratory alkalosis and hypoxia initially – respiratory 

acidosis late



Chest X-ray
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Asthma Diagnosis

Based on clinical manifestations

Allergy testing

PFT

Spirometry results

Peak flow is impaired

Response to treatment

12%-15% improvement in peak flow after bronchodilator treatment given 

ABG results

Respiratory alkalosis and hypoxia initially – respiratory acidosis late

Chest X-ray
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PFT hold bronchodilators for 6-12 hours before test.



Allergy testing- skin test and or RAST (blood test identifies allergies)



ABG Resp acidosis late is a bad sign – increased mortality.



Chest X-ray 

Usually normal when asymptomatic

May show complications of asthma (atelectasis, pneumothorax, or mucoid impaction)





Asthma Diagnosis
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Asthma Classifications



Intermittent



Mild Persistent



Moderate Persistent



Severe Persistent



Used to determine treatment
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Asthma Classifications

Intermittent

Mild Persistent

Moderate Persistent

Severe Persistent

Used to determine treatment
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Table on pg. 592



Classifications are based on frequency of symptoms

The amount of nighttime awakenings

Frequency of SABA PRN use

SOB with normal activity

Lung function





Asthma Classifications

= termitent
= Mid Persistent

= Hoderate Persistent

= Severe Persistent

= Used to determine treatment
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Asthma cont



Collaborative Care



Treatment aimed at reversing airway spasm



Goals of Treatment:



Control or elimination of chronic symptoms such as 

cough, dyspnea and nocturnal awakenings



Attainment of normal or nearly normal lung function



Restoration or maintenance of normal levels of activity



Reduction in the number of, or elimination of recurrent 

exacerbations



Reduction in the number of, or elimination of ED visits 

and acute care hospitalizations



Elimination or reduction of side effects of medications.
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Asthma cont

Collaborative Care

Treatment aimed at reversing airway spasm

Goals of Treatment:

Control or elimination of chronic symptoms such as cough, dyspnea and nocturnal awakenings

Attainment of normal or nearly normal lung function

Restoration or maintenance of normal levels of activity

Reduction in the number of, or elimination of recurrent exacerbations

Reduction in the number of, or elimination of ED visits and acute care hospitalizations

Elimination or reduction of side effects of medications.
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Persistent Asthma: Daily Medication
e Consult with asthma specialist if step 4 care or higher is required.
sthma Consider consulation at step 3.
stop. Stepup
steps © needed
Preferred.
Step4 Preferred | |High-dose ICS. {arst check
Stop . adherence,
2 Preferred Hoh-dose | (LADA Rt environmental
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iy theophyline | | Low-dose CS | | or zieuton
g m*:o"m’ LIS, Step down it
e possible
or zileuton
(and asthma is

well controlled
atleast
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Each step: Patient education, environmental control, and management of co-morbidities.

Quick-Relief Medication for All Patients

+ SABA as needed for symptoms. Intensity of treatment depends on severity of symptoms: up to three
treatments at 20-minute intervals as needed. Short course of oral systemic corticosteroids may be needed.

+ Use of SABA >2 days a week for symptom relief (not prevention of EIB) generally indicates inadequate
control and the need to step up treatment.

Key: EIB, Exercise-induced bronchospasm: ICS, inhaled corticosteroid; LABA, long-acting inhaled fz-agonist;
LTRA, leukotriene receptor antagonist; SABA, inhaled short-acting p-agonist.
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Asthma medications: Anti-

Inflammatory Drugs



Corticosteroids = controls and reverses 

airway inflammation



Flovent, Qvar, Pulmicort, Asmanex, Solu-Cortef, 

Sol-Medrol, and Prednisone



Leukotriene modifiers



Singulair, Accolate, Zyflo



Anti-IgE



Xolair
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Asthma medications: Anti-Inflammatory Drugs

Corticosteroids = controls and reverses airway inflammation

Flovent, Qvar, Pulmicort, Asmanex, Solu-Cortef, Sol-Medrol, and Prednisone

Leukotriene modifiers

Singulair, Accolate, Zyflo

Anti-IgE

Xolair
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Medications are discussed in Lewis on pg. 596-604

Anti-inflammatory drugs:  mainly for long term control

Corticosteroids:  inhaled corticosteroids are used to suppress the chronic airway inflammation that occurs with asthma.  

- Systemic (oral or IV) steroids are used for acute exacerbations or uncontrolled asthma.

- Inhaled steroids block the late-phase response and subsequent bronchial hyperresponsiveness. 

- Onset of action is 2-5 days, maximum therapeutic results 1-2 weeks (systemic is 3-6 hrs)  

- Inhaled usually don’t have the systemic side effects.  

- But can get oropharyngeal candidiasis, hoarseness, and dry cough.  

- Wash mouth immediately after, gargle with water (can cause thrush)



Leukotriene modifiers 

– block the action of leukotrienes which are a potent -bronchoconstrictor.  

- Not used for acute attack.  

Has both bronchodilator and anti-inflammatory effects.

Administered orally



Anti-IgE

Prevents IgE from attaching to mast cells

Prevents release of chemical mediators

Moderate to severe asthma

SQ q2-4 weeks given in office due to risk of anaphylaxis, observed for 2 hours after

Not for acute treatment





Asthma medications: Anti-
Inflammatory Drugs.

= Corticosteroids = controls andreverses
airway inflammation

- Flovent Guar, Pumior smanex, Sok-Core,
ol o Fratnsone

aukotisns modifiers
- g, Acooiate, Zylo
i lgE
s
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Asthma Medications: 

Bronchodilators



Beta-2 adrenergic agonists  



short-acting (SABA) - rescue



Proventil, Maxair, Xopenex, ProAir, Ventolin



Long-acting (LABA)  - daily, scheduled  times



Serevent, Foradil, and Brovana



Methylxanthines



Theophylline, aminophylline



Anticholinergic drugs



Atrovent (short acting) and spiriva (long acting)



Combination –



Bronchodilator and anti-inflammatory= advair, symbicort



Bronchodilator and antichoinergics= Combivent, DuoNeb
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Asthma Medications: Bronchodilators

Beta-2 adrenergic agonists  

short-acting (SABA) - rescue

Proventil, Maxair, Xopenex, ProAir, Ventolin

Long-acting (LABA)  - daily, scheduled  times

Serevent, Foradil, and Brovana

Methylxanthines

Theophylline, aminophylline

Anticholinergic drugs

Atrovent (short acting) and spiriva (long acting)

Combination –

Bronchodilator and anti-inflammatory= advair, symbicort

Bronchodilator and antichoinergics= Combivent, DuoNeb
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Bronchodilators:  MDI or aerosol (nebulizer)

B2-Adrenergic agonist Drugs 

– indicated for the short-term relief of bronchoconstriction 

– treatment of choice for acute exacerbations. 

- Increases mucocilliary clearance. 

- Overuse can lead to rebound bronchospasm. 

- Onset of action within minutes and effective for 4-8 hours.  

- Used to prevent exercise induced asthma.  

- Side effects of tremors, anxiety, tachycardia, palpitations and nausea. 

- Long acting last 8-12 or 24 hours.  

- Useful for nocturnal asthma.  

- Can cause tremors, tachycardia, palpitations and nausea



Methylxanthines – less effective bronchodilator when given alone 

– given PO or IV, must have therapeutic drug concentration  

- Used with B-Adrenergic agonists because has a synergistic effect.  

- Side effects – nausea, headache, insomnia, GI distress, tachycardia, arrhythmias, seizures

- Toxcity = N/V, seizures, and insomnia



Anticholinergic drugs 

inhibit the bronchoconstriction r/t the parasympathetic nervous system.  

Used in combination with other bronchodilators, not effective on their own.  

Produce Bronchodilation of larger airways, while B-Adrenergics dilate the smaller airways.  

Onset 30 min to 1 hour, lasts 4-6 hours 

most common side effect is dry mouth.

Long acting is given once daily







Asthma Medications:
Bronchodilators
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CLASS

Short Acting

(Quick Relief, PRN)

Long Acting

(Prevention of 

Exacerbation, 

Scheduled)

Broncho

dilator

Atrovent, Proventil, 

ProAir, Ventolin, 

Maxair, Xopenex, 

Combivent, DuoNeb

Spiriva, Advair, 

Serevent, Foradil, 

Brovana, 

Theophylline, 

Symbicort

Anti-

Inflammat

ory

Solu-Medrol, Solu-

Cortef

Flovent, Xolair, 

Prednisone, 

SIngulair, Zyflo, 

Accolate
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		CLASS		Short Acting
(Quick Relief, PRN)		Long Acting
(Prevention of Exacerbation, Scheduled)

		Bronchodilator		Atrovent, Proventil, ProAir, Ventolin, Maxair, Xopenex, Combivent, DuoNeb		Spiriva, Advair, Serevent, Foradil, Brovana, Theophylline, Symbicort

		Anti-Inflammatory		Solu-Medrol, Solu-Cortef		Flovent, Xolair, Prednisone, SIngulair, Zyflo, Accolate
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Short Acting | Long Acting
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Asthma Nursing Care: Impaired 

Gas Exchange



VS & respiratory assessment



Cough and deep breath / IS



HOB elevated 30-40 degrees



Oxygen as needed



Administer bronchodilators as ordered



Provide rest periods



Monitor ABGs



Education of inhalers



Education on pursed lip breathing



Decrease patient’s sense of panic
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Asthma Nursing Care: Impaired Gas Exchange

VS & respiratory assessment

Cough and deep breath / IS

HOB elevated 30-40 degrees

Oxygen as needed

Administer bronchodilators as ordered

Provide rest periods

Monitor ABGs

Education of inhalers

Education on pursed lip breathing

Decrease patient’s sense of panic
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Asthma Nursing Care: Impaired
Gas Exchange

- VS Brespiatoryassessment
= Cough and desp breath /15

OB seuses w4 sages

- Oxygenasnesded
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Asthma Patient Education



Metered – Dose Inhalers (MDI)



Dry Powder inhaler (DPI)



Nebulizers 



Spacer Device



Proper technique
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Asthma Patient Education

Metered – Dose Inhalers (MDI)

Dry Powder inhaler (DPI)

Nebulizers 

Spacer Device

Proper technique
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MDI

Mix med by shaking & Average MDI hold 200 puffs

Exhale fully, place in mouth, depress canister, deep inspiration, hold 10 sec

 Each puff 1-2 minutes apart

Common mistake is not knowing when med is empty.  Float test

Prefer counting number of puffs used

Store in cool/dry place, avoid open flames or heat > 120 degrees.  These are pressurized canisters that can explode

DPI

Powder medication activated my inhalation

Do not have to coordinate inhalation

Differences in use- open and cock loading lever on disk, has a dose counter

Don’t shake & May not feel the medication 

Nebulizer

Medication converted to mist through facemask or mouth piece

Encourage cough after treatment

Used in hospital, home, and portable

Spacer

Increases amount of drug delivered to lungs with out coordinating inhalation

Attached to MDI





Asthma Patient Education

= lietered —Dose halers (D))
= Dry Powder haler (OPI)

= Nebuizers.

= Spacer Device

= proper technique
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Asthma Patient Education cont.



Asthma Action Plan



Avoid triggers



Carry short-acting bronchodilator at all times



Continue medication regime as prescribed



Peak flow meter to help determine 

exacerbations



Smoking Cessation
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Asthma Patient Education cont.

Asthma Action Plan
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Chronic Obstructive Pulmonary 

Disease (COPD)



Refers to several disorders that affect the 

movement of air in and out of the lungs



Includes:  Chronic Bronchitis and 

Emphysema



Disorder results in airway obstruction with  

impaired gas exchange 



Affects 12.1 million American adults



COPD = 4

th

leading cause of death
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Chronic Obstructive Pulmonary Disease (COPD)

Refers to several disorders that affect the movement of air in and out of the lungs

Includes:  Chronic Bronchitis and Emphysema

Disorder results in airway obstruction with  impaired gas exchange 

Affects 12.1 million American adults

COPD = 4th leading cause of death



























23

Predicted to be the third leading cause of death in US by 2020



Effects white Americans more than any ethnic group









Chronic Obstructive Pulmonary
Disease (COPD)
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COPD



Etiology:



Smoking is #1 cause



Chronic respiratory infections



Aging process



Genetic predisposition



Occupational chemicals and dust



Air pollution
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Smoking

Includes exposure to 2nd hand smoke



Chronic respiratory infections 

– impair normal defense mechanisms making the bronchioles and alveoli more susceptible to injury



Aging

Decrease chest compliance and recoil

Alveoli dysfunction



Genetic 

– Alpha-1 antitrypsin deficiency 

–leads to premature emphysema.  

- AAT is a serum protein produced by the liver and normally found in the lungs.  

- AAT normally inhibits the breakdown of lungs tissue.

- Without enough AAT, the lung tissue continues to be destroyed.  

- If allowed to progress, this form of emphysema becomes chronic and fatal. 









COPD

= Etoiogy:
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=Chronicrespiratoryinfections
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COPD - Chronic Bronchitis



Inflammation of bronchi with increased mucus 

production and chronic cough



There is also impaired mucociliary defenses = 

increased mucus retained in lungs (susceptible 

to infection)



The thick mucus and inflammation of bronchi 

leads to obstruction of airflow. 



Obstruction leads to decrease in alveolar 

ventilation resulting in hypoxia 
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COPD - Chronic Bronchitis

Inflammation of bronchi with increased mucus production and chronic cough

There is also impaired mucociliary defenses = increased mucus retained in lungs (susceptible to infection)

The thick mucus and inflammation of bronchi leads to obstruction of airflow. 

Obstruction leads to decrease in alveolar ventilation resulting in hypoxia 
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Symptoms last for > 3months/ year for 2 consecutive years



Obstruction of the bronchioles with mucus can lead to collapse of the alveoli due to the obstruction.







COPD - Chronic Bronchitis
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Pathologic Changes in the Lungs



Hyperplasia of mucous-secreting glands in 

the trachea and bronchi



Increase in goblet cells



Disappearance of cilia



Chronic inflammatory changes and narrowing 

of small airways



Altered function of alveolar macrophages, 

leading to increased bronchial infections
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Pathologic Changes in the Lungs

Hyperplasia of mucous-secreting glands in the trachea and bronchi

Increase in goblet cells
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Chronic inflammatory changes and narrowing of small airways

Altered function of alveolar macrophages, leading to increased bronchial infections
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Hyperplasia of the mucus glands causes narrowing of the airway lumen and result in diminished airflow.  



Goblet cells excrete mucin which turns into mucous.



Chronic inflammation is the primary pathologic mechanism involved in causing the changes characteristic of chronic bronchitis.  The inflammatory response causes vasodilation, congestion and mucosal edema.



Hypoxemia and hypercarbia develop more frequently in chronic bronchitis than in emphysema because the bronchioles are clogged with mucus, there is a physical barrier to ventilation leading to diminished respiratory drive.



Bronchospasm develops with bronchitis and is more common in cigarette smoking and asthma patients.  This leads to increased airway resistance and further impaired gas exchange.





Pathologic Changes in the Lungs
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COPD - Emphysema



Destruction of alveolar wall resulting in 

impaired elastic recoil.



Air gets trapped in alveoli



Impaired gas exchange



Over inflated alveoli = barrel chest



Hypoxia develops due to alveolar  

destruction
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COPD - Emphysema

Destruction of alveolar wall resulting in impaired elastic recoil.

Air gets trapped in alveoli

Impaired gas exchange

Over inflated alveoli = barrel chest

Hypoxia develops due to alveolar  destruction
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Their drive to breath becomes hypoxia, normally it is changes in CO2

That’s why it is so important to use the least amount of O2 possible because over oxygenation will lead to resp. depression and ultimately arrest





COPD - Emphysema
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Structural Changes in Emphysema



Hyperinflation of alveoli



Destruction of alveolar walls



Destruction of alveolar capillary walls



Narrowed, tortuous, small airways



Loss of lung elasticity
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Structural Changes in Emphysema

Hyperinflation of alveoli

Destruction of alveolar walls

Destruction of alveolar capillary walls

Narrowed, tortuous, small airways

Loss of lung elasticity



























28

Hyperinflation results in bullae (large air spaces in the alveoli) and blebs (airs spaces adjacent to pleurae

They do not effectively exchange gas do a lack of capillary networking



Tortuous- twisted, bending



- Small bronchioles become obstructed as a result of mucus, smooth muscle spasm, the inflammatory process, and collapse of bronchiolar walls.  

- Recurrent infectious processes lead to increased production and stimulation of neutrophils and macrophages.  

- These cells release proteolytic enzymes that can destroy alveolar tissues.  

- This process results in more inflammation, more edema, and exudate formation.



- Elastin and collagen, the supporting structures of the lung, are destroyed.  

- As a result there is no pull or traction on the walls of the bronchioles.  

- Air goes into the lungs easily but is unable to come out on its own and remains in the lung.  

- The bronchioles tend to collapse (especially on expiration) and air is trapped in the distal alveoli, resulting in hyperinflation and overdistention of the alveoli.  





Structural Changes in Emphysema
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Common S&S of COPD



Cough & sputum production



Decreased exercise tolerance



Dyspnea with rest (late stage)



Prolonged expiration



Tripod position, use of accessory muscles



Dyspnea on exertion



Clubbing of fingers



Cyanosis around lips



Barrel chest



Weight loss, anorexia, fatigue



Chest tightness, wheezing, diminished breath sounds



Ruddy skin color
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Common S&S of COPD
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Intermittent cough is earliest symptom and usually in early morning with small amount of sticky mucus



Frequent Resp. infections



Increase in metabolic rate occurs and increased energy demands due to dyspnea = weight loss



Ruddy skin is a combination of cyanosis and the effects of polycythemia (increased RBCs from hypoxemia)





Common S&S of COPD
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Complications of COPD



Cor pulmonale



Acute exacerbation of COPD



Acute respiratory failure



Peptic ulcer and GERD



Depression & anxiety



MI, angina, diabetes



Osteoporosis



Malnutrition – weight loss


Microsoft_PowerPoint_Slide31.sldx
Complications of COPD

Cor pulmonale

Acute exacerbation of COPD

Acute respiratory failure

Peptic ulcer and GERD

Depression & anxiety

MI, angina, diabetes

Osteoporosis

Malnutrition – weight loss

























31

Cor Pulmonale

Late manifestation of COPD

Ride Sided Heart Failure resulting from Pulmonary Hypertension

S&S	SOB	Crackles	Neck vein distension

	Hepatomegaly (RUQ tenderness)

	Peripheral edema	Weight gain

Resp. Failure

Educate pt of early detection and early notification of fever, cough, SOB, and other signs of infections

Beta-adrenergic blockers may exacerbate acute resp. failure

Sedatives, opioids, benzodiazapines also may suppress ventilatory drive



Acute respiratory failure from viral infections, acute bronchitis



Ulcers and GERD secondary to side effects of bronchodilators and steroids.  

Also from hypersecretion of gastric acid resulting from increased PaCO2 and decreased PaO2.



MI, angina from chronic hypoxia leading to polycythemia and diabetes and osteoporosis from chronic steroid usage









Complications of COPD
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COPD cont



Acute exacerbation – a change in patients 

baseline dyspnea, cough, and/or sputum 

that is beyond the normal day to day. 



Acute onset and may require a change in 

regular medications



Commonly from infections of respiratory 

system and air pollution.  
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Acute onset and may require a change in regular medications

Commonly from infections of respiratory system and air pollution.  
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COPD cont
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Diagnostics for COPD



PFT



Chest X-ray



Sputum cultures



ABG



EKG



Echocardiogram



6-minute walk study
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Obstructive Pulmonary 

Diseases



OPD – characterized by increased resistance to 

airflow as a result of airway obstruction or 

narrowing



Obstruction occurs from secretions or edema 



Narrowing occurs from inflammation of the inner 

lumen of airways, bronchospasm or destruction 

of lung tissue



Types of OPD:  asthma, chronic obstructive 

pulmonary disease (COPD), cystic fibrosis and 

bronchiectasis
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Diagnosis need PFT to determine severity of the disease



ABGs

Typical findings for late stage - low PaO2, high PaCO2, Decreased or normal pH, and increased HCO3





Diagnostics for COPD
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Collaborative Care



Primary Goals:



Prevent disease progression



Relieve symptoms and improve 

exercise tolerance



Promote patient participation in care



Prevent and treat exacerbations



Improve quality of life and reduce mortality 

risk



Prevent and treat complications
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Smoking cessation

Flu and pneumonia vaccinations

Give antibiotic for those with infection causing the exacerbation

Bronchodilators

O2 Therapy
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With new treatments,
things are looking up!
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Medications for COPD



Improve ventilation:



Anticholinergic agents (Atrovent) – first line



More effective bronchodilator



Long-acting anticholinergic agent  (Spiriva)



Beta 2 adrenergic agonists (Albuterol)



Bronchodilation and mucous clearance



Methylxanthines (Theophylline, Aminophylline)



Bronchodilation, enhance mucus clearance, improve 

lung function during sleep



Corticosteroids (Solu-Medrol, Solu-Cortef, Prednisone)



Decrease airway inflammation



Oxygen – if PaO2 < 60mmHG
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Atrovent – more effective bronchodilator than beta2 agonists with emphysema patients



New bronchodilator 

– spiriva handinhaler 

– inhaled powder DPI 

– caution for those allergic to milk because lactose is used as an ingredient in the medication mixture



Oxygen 

– drive to breath is hypoxia, if over oxygenate they will stop breathing.

- Oxygen toxicity is prolonged exposure to high concentrations of O2 and may lead to inactivated surfactant and ARDS.  

Greater than 50% FiO2 for > 24 hours is high risk to toxicity.  

Usually try not to raise PaO2 > 60  to prevent knocking out their drive to breath.  

keep Spo2 > 90%



- Inhaled steroids have not been shown to consistently improve airway resistance in COPD, so there use is controversial but may see it used (Advair)
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COPD



Remove bronchial secretions:



Pulmonary hygiene with nebulized aerosol 

treatments



Mucus clearance devices (Flutter, Acapella)



Chest physiotherapy  - postural drainage, 

percussion, vibration



Effective Cough
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Pulmonary hygiene with nebulized aerosol treatments
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Chest physiotherapy  - postural drainage, percussion, vibration

Effective Cough
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Flutter device 

– a hand held device that provides positive expiratory pressure (PEP) treatment for patients with mucus-producing condition.  

The flutter valve works by 

	1) vibrating the airways, which loosens mucus from airway walls, 

	2) intermittently increase endobronchial pressure, maintain patency of airway, 

	3) accelerating expiratory airflow which helps move mucus up through the airways to the mouth where it can be expectorated.  

-Valve has taken place of chest physiotherapy in many patients.

-Flutter device can be done same time as aerosol TX 3-4X/day

-Must be used when patient is upright (won’t work against gravity). 

Postural drainage

- Multiple positions used based on locations of increased secretions in the lung

side-lying position can be used for pts that do not tolerate their head being down (ex- trendelenburg)

Position maintained for 5 minutes during percussion or vibration 2-4X/day

Percussion/Vibration

– cupped hands creates air pocket between patient’s chest and hand

- Inflatable vest connected to a generator that provides vibrations to the chest (ex- theravest)

Effective cough

Huff coughing 

Pt sitting upright

Inhale slowly and deeply through the mouth, Hold breath 2-3 seconds

Then forcefully exhale quickly

Then cough regularly when the pt feels mucous in upper airway to expectorate







COPD
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COPD



Improve general health:



Stop smoking



Avoid allergens



Pneumonia and flu vaccines



Adequate nutrition



Low carbohydrates, high protein, and high 

calorie



Pursed lip breathing



Pulmonary rehabilitation 
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Pneumonia vaccine recommended Q5 years, and prompt treatment of infections with antibiotics.



Protein for muscle strength.  Need high calorie high protein diet divided in 5-6 meals for nutritional requirements to be met.



Nutritional therapy:  a full stomach presses up on the flattened diaphragm, causing increased dyspnea and discomfort.  

It is difficult for some to eat and breathe at same time (so won’t eat adequately)  

Rest for at least 30 minutes before eating, use the bronchodilator before meals and select foods that can be prepared in advance. 

Eat 5-6 small meals to avoid feeling full.  

Food that requires a great deal of chewing should be avoided or served (puree), cold foods give less of a sense of fullness than hot foods.

Excess carbs leads to excess production of co2.



Fluid intake of 3 L per day unless contraindicated.  Fluids should be taken between meals to prevent excess stomach distention



Pulmonary rehab aims to reduce symptoms and improve functional abilities

Includes exercise, nutrition counseling, and health promotion education







COPD
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Surgical Management for COPD



Bullectomy – remove bullae



Lung transplantation



Lung volume-reduction surgery (LVRS)
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Obstructive Pulmonary Diseases

OPD – characterized by increased resistance to airflow as a result of airway obstruction or narrowing

Obstruction occurs from secretions or edema 

Narrowing occurs from inflammation of the inner lumen of airways, bronchospasm or destruction of lung tissue

Types of OPD:  asthma, chronic obstructive pulmonary disease (COPD), cystic fibrosis and bronchiectasis
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Bullectomy

Used for pts with emphysema

Improves lung function and reduces SOB



Lung transplant 

immunosuppressive therapy 

risk for infection. 

Largest group of patients on waiting list are with COPD



LVRS 

– rationale for surgery is that by reducing the size of the hyper inflated emphysematous lungs, there is decreased airway obstruction and increased room for the remaining normal alveoli to function.  

- The procedure reduces lung volume and improves lung and chest wall mechanics.  

- Provides some relief however, doesn’t decrease mortality of patient with COPD





Surgical Management for COPD

= Bullectomy —remove bulae.
= Lung transplantation
= Lung volume-reduction surgery (LVRS)
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Nursing Diagnoses for COPD



Ineffective Breathing Pattern



Ineffective Airway Clearance



Impaired Gas Exchange



Imbalanced Nutrition: Less than Body 

Requirements



Activity Intolerance
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Nursing Diagnoses for COPD

= effective Breathing Patter
= ieffective Arway Clearance
= impaired Gas Exchange

= imbalanced Nutron: Less than Body
Requrements

= Activiy Intolerance.
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Nursing Management for COPD



Monitor dyspnea



Monitor vital signs & respiratory status



Monitor for hypoxia – oxygen as needed



Educate patient about disease process



Provide rest periods



Monitor nutritional status



Emotional support – changes in quality of life
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Oxygen 

– provide humidification especially if secretions are thick.  

- Because it will help liquefy and thin the mucus.





Nursing Management for COPD
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Case Study



60 year old male admitted with complaints 

of increased SOB X 3 days and a 

nonproductive, moist cough



H/O:  emphysema, smoking 2 PPD x 40 

years, HTN



DX:  acute exacerbation of COPD with 

pneumonia
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Case Study

60 year old male admitted with complaints of increased SOB X 3 days and a nonproductive, moist cough

H/O:  emphysema, smoking 2 PPD x 40 years, HTN

DX:  acute exacerbation of COPD with pneumonia
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Question- What do you think the doctor might order based on this information?





Case Study

=60 year old male admitied wih complants
of ncreased SOB X 3 days and &
nonproductive, moist cough

= HIO:_emphysema, smoking 2PPD x40
years, HTN

DX: acute exacerbation of COPD with
preumonia
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

Orders:



Zithromax 500 mg IV Q12 hours



Albuterol & Atrovent unit dose nebulizer Q4 

hours 



Solumedrol 125 mg IV Q4 hours



Norvasc 10 mg PO daily



Lopressor 50 mg PO BID



FSBS AC & HS, call > 200



Oxygen 2-4 L/min NC PRN – keep SpO2 > 

90%



Incentive spirometer, C& DB



HOB 40 degrees AAT



CXR, ABG, Sputum C+S, CBC with Diff
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HOB 40 degrees AAT

CXR, ABG, Sputum C+S, CBC with Diff
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Why are we doing Finger stick?



What are some classic clinical manifestations that may be associated with this pt?







= Orders:

SZithromax 500 mg IV Q12 hours

= Alouterol & Atrovent uni dose nebulisr G4
hous

SSolumedrol 125 mg IV Q¢ hours

SNorvase 10 mg POdaily

SLopressor 50mg POBID

FSBSAC & HS, call> 200

Onygen 2:4 Limin NG PRN - kesp Sp02>
£

Sinceniive spirometer,C& DB
SHOB 40 degrees AAT
SCXR, ABG, Sputum C+S, CBC with Diff
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Assessment Data



BP 140/80, HR 80, RR 28/min, SPO2 89% on 

RA



FSBS 180



WBC 20,000



ABGs – pH 7.32, PaCO2 60, HCO3 32, PaO2 

55, and SaO2 89%



Expiratory  wheeze & rhonchi scattered 

throughout



94% SPO2 on 2 L/min O2 NC



Non-productive moist cough



SOB with exertion


image3.emf
Bronchial Smooth Muscle



Bronchial smooth muscle is innervated by 

both the sympathetic and parasympathetic 

nervous systems



SNS = beta-2-adrenergic receptors →

bronchodilation when stimulated



PNS = cholinergic receptors →

vasoconstriction when stimulated
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Assessment Data

BP 140/80, HR 80, RR 28/min, SPO2 89% on RA

FSBS 180

WBC 20,000

ABGs – pH 7.32, PaCO2 60, HCO3 32, PaO2 55, and SaO2 89%

Expiratory  wheeze & rhonchi scattered throughout

94% SPO2 on 2 L/min O2 NC

Non-productive moist cough

SOB with exertion
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Class to interpret ABGs



ABG results

Resp. acidosis, partially comp





What are the primary Nursing Diagnoses?



What would be appropriate evaluation findings that suggest improvement?







Assessment Data

« BP 140/80, HR 80, RR 28/min, SPO288% on
BA

- Fsste0

= WBC 20,000

= ABG: - piH7,.22, PaCO260, HCD3 22, Pa02
55 BIRE

* Expiratory wheeze & honchiscatiered
throughot

= 54% SP020n 2 LminOZNC.

= Non productive maist cough

= SOB with xerion






image44.emf
Question

1. When reviewing the arterial blood gases of a patient with 

COPD, the nurse identifies late-stage COPD with which 

of the following results?

a. pH 7.26, PaCO

2

58 mm Hg, PaO

2

60 mm Hg, 

HCO

3

30 mEq/L

b. pH 7.30, PaCO

2

45 mm Hg, PaO

2

55 mm Hg, 

HCO

3

18 mEq/L

c. pH 7.40, PaCO

2

40 mm Hg, PaO

2

70 mm Hg, 

HCO

3

25 mEq/L

d. pH 7.52, PaCO

2

30 mm Hg, PaO

2

80 mm Hg, 

HCO

3

35 mEq/L

–
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Question

1.	When reviewing the arterial blood gases of a patient with COPD, the nurse identifies late-stage COPD with which of the following results?



	a.	pH 7.26, PaCO2 58 mm Hg, PaO2 60 mm Hg, 

           HCO3 30 mEq/L

	b.	pH 7.30, PaCO2 45 mm Hg, PaO2 55 mm Hg, 

           HCO3 18 mEq/L

	c.	pH 7.40, PaCO2 40 mm Hg, PaO2 70 mm Hg, 

           HCO3 25 mEq/L

	d.	pH 7.52, PaCO2 30 mm Hg, PaO2 80 mm Hg, 

           HCO3 35 mEq/L 

–
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Answer: 1

Rationale: 

In late-stage COPD, the patient will have a low or low normal pH, a high normal or above normal PaCO2, and a high normal or above normal HCO3-. 



This indicates compensated respiratory acidosis, as the patient has chronically retained CO2 and the kidneys have conserved HCO3- to increase the pH to near or within the normal range.
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Question

2. The nurse anticipates intubation and mechanical 

ventilation for the patient in status asthmaticus when:

a. the PaCO

2

is 60 mm Hg.

b. the PaO

2

decreases to 70 mm Hg.

c. severe respiratory muscle fatigue occurs.

d. the patient has extreme anxiety and fear of 

suffocation.
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Question

2.	The nurse anticipates intubation and mechanical ventilation for the patient in status asthmaticus when:



	a.	the PaCO2 is 60 mm Hg.

	b.	the PaO2 decreases to 70 mm Hg.

	c.	severe respiratory muscle fatigue occurs.

	d.	the patient has extreme anxiety and fear of 

		suffocation. 
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Answer: 3

Rationale: 

Respiratory failure is imminent when severe respiratory muscle fatigue occurs. 



Elevated PaCO2 and decreased PaO2 are expected in status asthmaticus; life-threatening levels would be PaCO2 greater than 70 mm Hg or PaO2 less than 60 mm Hg.
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