
CARDIAC OUTPUT

STROKE VOLUME

1) PRELOAD - The amount of stretch at end diastole; dependent on 
blood volume. More volume leads to more stretch leads to greater 
contractility leads to higher stroke volume and higher cardiac output.
2) AFTERLOAD - The force the ventricles have to work against; valves, 
blood volume, blood viscocity, elasticity of pulmonary artery and aorta, 
metarteriole vasoactivity.
3) CONTRACTILITY - Ability to shorten the muscle fi bers and contract.

BLOOD PRESSURE

HEART RATE

TPR

1) LENGTH OF VASCULAR BED  
2) VISCOCITY OF BLOOD  
3) VASCULAR TONE 

Blood Pressure Regulation

Blood pressure is a measurement of the force
exerted on the vessel wall. It is a product of the 

volume in the vessel, the size of the vessel, 
and the resistance to blood fl ow in that vesssel.

CO = HR x SV

KEY TIP! 
When vessels dilate, TPR goes down
When vessels constrict, TPR goes up

          



HEMOSTASIS MECHANISMS
• Chemoreceptors - Located in carotid sinus and aortic arch detect increased CO2, increased 

    hydrogen ions, decreased O2.
• Baroreceptors - Located in carotid sinus and aortic arch detect changes in MAP (mean arterial 

    pressure). When MAP is elevated, baroreceptors send more and more signals which suppresses   
    the SNS and enhances the PNS. When MAP is low, baroreceptors send fewer messages, 
    which enhances the SNS and suppresses the PNS.

• SNS - Triggers vasoconstriction, increases RR, increases HR and increases contractility.
• Hormones - some increase BP (vasopressin, angiotensin II and some prostaglandins), others affect   

    fl uid balance (aldosterone and antidiuretic hormone), and others lower BP (nitric oxide, histamine 
    and some prostaglandins).

Blood Pressure Regulation

WHAT DOES THIS MEAN FOR YOUR PATIENT? 
• Bradycardia - When heart rate is too slow, cardiac output will be reduced and blood pressure   

    could be too low. Many people have a resting heart rate below 60 and are asymptomatic   
     (very common in athletes). INTERVENTION: Increase heart rate with medication (anticholinergics) 
    or pacing if very unstable.
 • Tachycardia - Decreased fi lling times lead to decreased preload, decreased cardiac output   
    and, therefore, decreased blood pressure. INTERVENTION: Vagal maneuvers, medication 
    (Adenosine for SVT, cardizem or amiodarone also used) or synchronized cardioversion.
 • Atrial fi brillation - loss of “atrial kick” leads to decreased ventricular fi lling and approximately 
    20% decrease in cardiac output. INTERVENTION: Control the rate with medications such as beta 
    blockers or amiodarone, maneuvers to return to normal sinus rhythm (medication, synchronized 
    cardioversion and ablation).
 • Heart failure - The heart isn’t pumping adequately so cardiac output and blood pressure are 
    both reduced. INTERVENTION: Inotropes such as dobutamine IV, digoxin, milrinone, dopamine.
 • Septic shock - Massive vasodilation and fl uid shifts lead to decreased blood volume which leads
    to decreased cardiac output and blood pressure. INTERVENTION: Address the infection, fl uids, 
    and vasopressors.
 • Low blood volume - Heart rate will increase to compensate, though at some point the 
    tachycardia and low volume will lead to decreased cardiac output and lower blood pressure 

INTERVENTION: Restore volume (fl uids or blood products), stop fl uid losses.
 • Acidosis - Contributes to decreased contractility, smooth muscle relaxation (vasodilation) and 
    increased nitric oxide production, all of which lower blood pressure. INTERVENTION: Correct the 
    acid-base imbalance.
 • Endocrine disorders - Hormones that affect blood pressure may be involved, such as aldosterone. 

INTERVENTION: Replace hormones as in Addison’s Disease.
 • Medications - diuretics, antidepressants, levodopa, phosphodiesterase inhibitors, opioids, 
     blood pressure meds and others. INTERVENTION: Always check for culprit medications.

Hypotension leads to decreased 
tissue perfusion and tissue ischemia.

          



HOW HYPOTENSION AFFECTS ORGAN SYSTEMS

Neurologic:  Decreased level of consciousness, dizziness, orthostatic hypotension, lethargy, 
   can develop anoxic brain injury 

Cardiac:  Cardiac arrest, chest pain (angina), palpitations, dysrhythmias

Respiratory:  Decreased oxygen carrying capacity with blood loss, low SpO2, low SaO2, 
   shortness of breath

Renal:   Decreased GFR, decreased urine output (less than 0.5ml/kg/hr)

Hepatic:  Acute liver failure (ischemic hepatitis)

Blood Pressure Regulation

Nurse Mo Tip!
When your patient has a change in condition, always get a blood 
pressure. If your patient has a low blood pressure, check for poor 
organ perfusion. Assess LOC, heart rate and rhythm, SpO2, RR, and 
urine output as part of your initial basic assessment.


