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Quick facts about COPD

* 14 million persons in the US suffer from COPD
* 12.5 million from Chronic Bronchitis

e 1.65 from Emphysema



COPD

* Reduced flowrates due to:
* decreased elastic recoil
* increased airway resistance

* Obstruction usually progressive
* May be partially reversible
* Generally accompanied by DOE




Knowledge check

* Which two disease types constitute a diagnosis of COPD?
° or




Emphysema

A disease characterized by enlargement of the airspaces distal to the
terminal bronchioles with loss of elastic fibers and destruction of
alveolar septal walls.




Lung Cross-Sections




Types of emphysema
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Centrilobular emphysema

* Primarily respiratory
bronchioles




Centrilobular emphysema

* High correlation with
smoking



Panlobular emphysema

* |nvolves all alveoli

* Associated with a-1




Bullous emphysema

* Thin walled, multiple cysts
* Bulla>1cm




ross pathology-Emphysema







Summary of structural defects

* Enlargement of airspaces
e |oss of elastic fibers




Effect of Emphysema on Compliance and Diffusing Capacity (DL co)
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Decreased alveolar surface area
Decreased elastic recoil
Increased alveolar gas volume
Fewer capillaries

T

Increased compliance (AV/ AP)
Impaired diffusion
Increased lung volume




Emphysema
Physiologic defects

* Loss of elastic recoil
* Premature airway collapse on exhalation




Etiology of Emphysema

* Cigarette Smoking

* Genetic predisposistion



Clinical Presentation

* 60 to 8o years old

* Accessory Muscle Use







Barrel Chest in Emphysema

* Horizontal ribs

* Prominent sternal angle







Chest x-ray

* Hyperlucency




Lateral chest x-ray

* Increased retrosternal




Lateral chest x-ray

* Increased retrosternal




Knowledge check

* As aresult of emphysema, name two structural defects in the
pulmonary system.

* Airspace enlargement, loss of elasticity, destruction of alveolar walls,







Summary of Structural Defects in
Chronic Bronchitis

* Hypertrophy of mucous glands

* Increase number of goblet cells




Chronic Bronchitis
Physiologic Defects

* Impaired mucociliary
escalator

* Impaired ventilation
* Normal perfusion
* V/Q imbalance

* Hypoxemia




Clinical Presentation
Chronic Bronchitis

* 40to 60 years old
* Copious sputum
* Mild to severe dyspnea




Tortitioms
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Cor pulmonle

* Chronic hypoxia leads to:

* Pulmonary vasoconstriction (T PVR)




Cor pulmonale

* Central cyanosis

* Engorged neck veins




Cor pulmonale

 Pedal edema




Cor Pulmonale Due to COPD
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Controlled oxygen therapy

* Avoid PaOz2 levels above 65-70 mmHg
* Sp0O2 88-92%




CanYou Give a COPD patient O2?

* Absolutely

* Long-term administration (>15 hours/day) has been shown to
increase survival in patients with severe resting hypoxemia.

* PaO2 <55 mmHg




Knocking out the Hypoxic Drive




Thought of knocking out the Hypoxic Drive
of a COPD patient

* Chronic CO2 patients not as responsive to PaCO2 changes due to
CSF pH compensation and Arterial pH compensation from renal
system

* Note that not ALL COPD patients are CO2 retainers, nor are all CO2 retainers
COPD patients

* All of this compensation blunts their ability to respond to PaCO2
changes as rapidly, so PaO2 becomes more important to their drive
to breath.

West's Respiratory Physiology. The Essentials. 10" edition



Control of Breathing Refresher

* Central Chemoreceptors

* Surrounded by brain extracellular fluid and respond to H+

* CO2 from the blood diffuses into CSF and then releases H+ due to hydrolysis
* In normal states, blood brain barrier not permeable to H+




Control of Breathing Refresher

e Peripheral Chemoreceptors

* Located in Carotid arteries and aortic arch
* Respond to decreases in PaO2, pH(Carotid Only), and
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Control of Breathing Refresher

* Response to Oxygen

* "When Alveolar PCO2 is kept at about 36 mmHg, the alveolar PO2 can be
reduced to the vicinity of 5o mmHg before any appreciable increase in
ventilation occurs. Raising the PCO2 increases the ventilation at any PO2.




Can Oxygen Increase CO2

* Yes, if PaO2 is raised above 100 mmHg

* Yes, due to changes caused by vasodilation due to reversal of
hypoxemia, which will lead to V/Q changes in poorly ventilated units




Studies on this

* Earliest study was back in the 60’s and was just a few patients




What you should know

 Cyanotic is cyanotic (blue is blue) — Give them O2




How are home O2 orders filled/completed

* Most commonly, DME company has a
contract or relationship with hospital
system.

* What does the patient insurance
cover?

* Pay out of pocket

95% 00:00

Oximeter




Let’s talk about oxygen delivery

* Flow is the most important concept
* Flow = volume/time
* Flow = tidal volume/inspiratory time




Let’s talk about oxygen delivery

* If the patient was on continuous flow O2 at 2 L/min
* ...and they changed from a flow rate of 30 to 60 L/min
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Oxygen delivery via POC

* Rate responsive therapy.
* FiO2 output from device remains constant despite increased patient effort.
* Makes it less likely that titration is needed when ambulating vs. at rest.

* Not the case with minute volume devices




Pursed-lip Breathing

* Spontaneous or taught

* Helps prevent premature




Pursed-lip Breathing in COPD
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Treatments for COPD patients

* Bronchodilators
* Beta agonist — albuterol
* Anticholinergics — atrovent, spirivia




Knowledge check

* What is the specific indication and duration for long-term oxygen
therapy?
* Resting PaO2 of <55 mmHg (SpO2 <88%), more than 15 hours/day




Thank you!

e Questions?




Primary reference

* Global initiative for chronic obstructive pulmonary disease. 2023
Report COPD Gold gU|deI|nes Retrleved from



https://goldcopd.org/2023-gold-report-2/
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