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Objectives

• Describe and classify the general varieties of prevalent 
cardiovascular (CV) diseases
• Discuss Respiratory Therapy-pertinent clinical relevance of 

patient care in populations with both acute and chronic CV 
diseases
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General Types of Heart Disease

•Valvular Disease
•Heart Failure
•Coronary Artery Disease (CAD) 
•Arrhythmia

Coronary Heart Disease
Cerebrovascular disease
Peripheral artery disease
Aortic Atherosclerosis





Patients with combination 
cardiovascular and 
pulmonary disease are 
complex





Cardiol Clin 31 (2013) 619–636



N Engl J Med 1994; 330:1056-1061



Too much PEEP?



The effects of three types of intermittent positive pressure breathing, as 
differentiated by the shape of the mask pressure curve, have been correlated 
with the changes in cardiac output observed in 33 experiments on 29 human 
subjects. 
The three types of mask pressure curves were as follows: type I, symmetrical with 
gradual increasing and decreasing slope, expiratory time approximately the 
same as inspiratory and the end expiratory pressure above atmospheric; type II, 
asymmetrical with rapidly increasing pressure during inspiration and rapidly 
dropping during expiration, long inspiratory and short expiratory time intervals and 
the end expiratory pressure above atmospheric; and type III, asymmetrical with 
gradually increasing pressure during inspiration and suddenly dropping early in 
expiration to atmospheric and expiratory time equal to or exceeding inspiratory. 
Cardiac output was decreased more or less in proportion to the increase in mean 
mask pressure with the first and second type curves. There was no decrease in 
cardiac output with the third type curve. 
The net filling pressure of the right ventricle decreased during the phase of 
increasing mask pressure and increased during the phase of decreasing mask 
pressure with all types of curves. The curve of net filling pressure of the right.



Cardioselective beta-blockers given in mild to moderate 
reversible airway disease or COPD do not produce adverse 

respiratory effects. Given their demonstrated benefit in 
conditions such as heart failure, cardiac arrhythmias and 

hypertension, these agents should not be withheld from such 
patients. Long-term safety still needs to be established.



“... no published reports of cardioselective β1-
blockers causing asthma death. Observational data 
suggest that cardioselective β1-blocker use is not 
associated with increased asthma exacerbation.

ERJ Open Res2021; 7







Mechanical Ventilation “... independently affects 
the key determinants of cardiovascular 
performance: atrial filling or preload; the 
impedance to ventricular emptying or afterload; 
heart rate and myocardial contractility.
...Pressures remain greater than atmospheric 
pressure throughout the respiratory cycle.”

Arch Dis Child. 1999 May;80(5):475-80



“Positive-pressure ventilation usually lowers cardiac 
output, primarily as a result of decreased venous return. 
Conversely, this form of ventilation can increase cardiac 
output in patients with impaired myocardial 
contractility because there is a decrease in left ventricular 
afterload due to increased intrathoracic pressure.”

1994; 330:1056-1061



“...positive pressure ventilation increases intrathoracic 
pressure. Increases in intrathoracic pressure decrease LV 

afterload... In patients with hypervolemic heart failure, this 
afterload reducing effect can result in improved LV ejection 
fraction, increased cardiac output, and reduced myocardial 

oxygen demand



Think differently... J Cardiovasc Dev Dis. 2016 Dec; 3(4): 33



Wait... What exactly is heart failure?





All cardiovascular conditions 
and/or diseases, and every 

single cardiac medication will, 
to some degree, alter preload, 

afterload, or contractility









Classifications 
of 
Heart Failure



“Congestive” Heart Failure Key Consideration

1 L of (body) fluid = 
approximately 2.2 lbs. physical (body) weight





Transient Time?



Images Courtesy of Dr. Brian Mitchelson, Cellular Pathological Specialist; 
Qatar CV Research Center





The global prevalence of hypertension is high, 
and among nonpregnant adults in the United 
States, treatment of hypertension is the most 
common reason for office visits and for the 
use of chronic prescription medications. In 
addition, roughly one-half of hypertensive 
individuals do not have adequate blood 
pressure control.







Poiseuille’s Law

3 primary factors determine resistance to blood 
flow within a single vessel: 
1. Diameter
2. Length
3. Viscosity.  



What about pulmonary 
hypertension?



Pulmonary 
Hypertension



Friendly Reminder

Low O2 at the lung causes 
pulmonary vessels to 
constrict, increasing 
pulmonary vascular 

resistance and right heart 
pressures













Friendly 
Reminder: 
Manually 
checking HR 
is not illegal 



All Respiratory Therapy, to 
some degree, will alter 

preload, afterload, or 
contractility



“Case Study”
You are the only RT on the pediatric floors when you are 
notified of new orders, changing your 4-year-old female 

patient from 1.25mg Albuterol via HHN to 0.63 mg Xopenex. 

After checking the Pyxis, you note no Xopenex is available. 
You contact the pharmacy and are told only 1.25mg 

Xopenex is available. It will be sent through the tubing 
system within the hour.







European Respiratory 
Review 2018 27: 180057



JAMA Cardiol. 2020;5(7):831-840



“...hypertension, diabetes, and ischemic heart disease are highly 
prevalent in people hospitalized with COVID-19 and are associated with 
an increased risk of death. In those admitted to hospital, biomarkers of 
cardiac stress or injury are often abnormal, and the incidence of a wide 
range of cardiovascular complications is substantial, particularly 
arrhythmias, heart failure and thrombotic complications.



“...COVID-19 is a risk factor 
for acute myocardial 

infarction and ischemic 
stroke.”

86,742 
C-19 patients; 
348,481 control 
matched patients





PETCO2/PaCO2



Summary Considerations

• Be aware of the increased likelihood of CV related 
complications in many patients with respiratory 
disease

• Expect a significant portion of your patients to require 
creative approaches to care due to CV disease

• Be kind, ...remember your patient has no choice 
(really) in how they’re cared for, but you do



Thanks for listening.

tim.gilmore@lsuhs.edu


