
BP
Blood 

Pressure
(Arterial)

CO
Cardiac 
Output

The force exerted by 
the blood against the walls 

of the blood vessels

The volume of blood 
ejected from the heart 

over one minute.
(Do not confuse with Stroke Volume 
which is the amount of blood ejected 

per contraction or "stroke.")

The force created by 
blood vessel size and blood 
viscosity that works against 

blood flow.

SVR
Systemic 
Vascular 

Resistance
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Pressure during systole

Pressure during diastole

Systole: Ventricles contract 
& push blood out

Diastole: Ventricles relax & 
fill with blood from atria

Amount ejected with each 
contraction (stroke volume) X 
number of beats per minute. 

(measured in L/min)

Vessels dilate ® ¯ pressure
Vessels contract ®  pressure

 Blood viscosity ®  pressure

If SVR increases, so does 
PVR (pulmonary vascular 

resistance)

Baroreceptors: 
Sensitive to pressure & touch

Vasomotor   
Centre in Brain
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 arterial pressure ® artery walls stretch to 
accommodate ® baroreceptors stimulated

¯ arterial pressure ® ¯ stretch ® ¯ receptors firing 

Specifically 
medulla & pons, 
where cadio-

regulatory centre 
is located

 Arterial Blood 
Pressure 

• ¯ heart rate & contractility 
• Dilation of peripheral vessels

¯ BP

¯ Arterial Blood 
Pressure 

• Vasoconstriction of peripheral vessels 
•  heart rate & contractility
•  venous return to heart

 BP

Autonomic Nervous System
Regulates the body’s involuntary (automatic) functions (i.e. 

breathing, heart rate, etc.

Parasympathetic Nervous System (PNS)
• Primary neurotransmitter: Acetylcholine (“cholinergic” – any 

system that uses acetylcholine)
• vasodilation
• ¯HR, ¯SVR, ¯BP

Sympathetic Nervous System (SNS)
• Primary neurotransmitters: Epinephrine, norepinephrine 

("adrenergic" - any system that uses epi & norepi)
• Vasoconstriction
• HR, SVR, BP

beta-adrenergic 
receptors in SA 

node & 
myocardium

Drop in BP
activates the SNS 
within seconds

a-adrenergic
receptors in 
peripheral 

vessels cause 
vasoconstriction 

:
• Chronotropic - HR
• Inotropic -  contractility
• Dromotropic -  conduction speed

Beta 1 receptors

Triggers kidneys to 
release renin (enzyme)
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Angiotensinogen

Angiotensin I

Angiotensin II

Angiotensin-converting 
enzyme (ACE)

Vasoconstriction

Renin-Angiotensin-
Aldosterone System 

(RAAS)

Vascular Endothelium

Nitric oxide – maintains low arterial tone at 
rest
Prostacyclin & EDH factor – vasodilator
Endothelin – potent vasoconstrictor
Endothelin 1 – neutrophil adhesion & 
aggregation, smooth muscle growth

 extracellular fluids

Angiotensin II stimulates Aldosterone
secretion from adrenal cortex ® 
Na+ & water retention by kidneys

Also stimulates pituitary to release 
antidiuretic hormone (ADH) ® ¯

diuresis =  ECF volume

Preload vs. Afterload

Preload = amount of blood in the heart just before it 
contracts (a.k.a. End Diastolic Volume)

Afterload = the resistance the heart is working against 
to eject blood (basically - SVR)

How Does the Body Regulate BP?

Short-term
• Baroreflex
• Sympathetic Nervous System
• Vascular endothelium
Long-term
• Kidneys
• Hormones
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HYPERTENSION

 BP often/prolonged 
® baroreceptors 

reset ®  threshold
(System won’t kick in until BP 
is much higher than normal) 

Primary (Essential)
Hypertension

90-95%
Etiology unknown

Secondary 
Hypertension

5-10%
Etiology can be identified and 

correctedIsolated Systolic 
Hypertension (ISH)

 systolic, normal diastolic
 pulse pressure ®  risk of 

CVD & end-organ damage Causes:
• Coarctation or congenital 

narrowing of the aorta
• Renal disease
• Endocrine disorders (Cushing’s, 

hyperaldosteronism)
• Neurological disorder (tumor, 

quadriplegia, head injury)
• Sleep apnea
• Medications
• Pregnancy-induced

Treatment aimed at underlying cause
Contributing factor in hypertensive urgency

Causative Theories:

• Genetic predisposition
• Sodium & water retention
• Altered RAAS mechanism
• Stress &  SNS activity
• Insulin resistance and 

hyperinsulinemia
• Endothelial cell dysfunction
• Obesity

Develops
 over da

ys to 

weeks, 
BP sever

e, no 

target-or
gan dam

age

 cortisol

Risk Factors 
for 

Hypertension

High Na+ intake

Age

Heavy alcohol 
intake 

cigarette 
smoking

Diabetes

Hyper-lipidemiaGender

Family history

Obesity

Sedentary 
Lifestyle

Ethnicity

Age = ¯ elasticity 
in vessels ® BP

20-50yrs -  men
>55 -  women

Black, South Asian SVR
Systemic 
Vascular 

Resistance

• Hypervolemia
• Renal artery stenosis
• Renal disease
• Hyperaldosteronism
• Hypersecretion of ADH
• Aortic coarctation

• Stress
• Pheochromocytoma

• Increased catecholamines

• Idiopathic
• Stress

• SNS activation
• Atherosclerosis
• Renal artery disease

•  angiotensin II
• Pheochromocytoma
• Thyroid dysfunction
• Diabetes
• Cerebral ischemia

• Cushing’s triad

CO
Cardiac 
Output

Hypertensive Crisis

• Severe, abrupt  with DBP > 120 mmHg
o Rate more important than amount

Increased 
BP

Endothelial 
damage & 

vaso-
constriction

Life-threatening 
damage to target organs

• Crack, cocaine, amphetamines, med non-compliance
• Classified by degree of organ damage

• Hypertensive Emergency:
• Develops over hours-days
• BP (severe)
• Evidence of acute target organ damage

• Hypertensive Urgency:
• Develops over days-weeks
• BP (severe)
• No clinical evidence of target organ damage

Rapid cardiac decompensation
Unstable angina

Myocardial infarction
Heart failure

Pulmonary edema
Chest pain
Dyspnea

Left ventricular hypertrophy

Hypertensive encephalopathy
Cerebral edema

Headache
Seizures
Confusion
Stupor
Coma
Stroke
TIA

Hemorrhage
Vascular dementia

Peripheral vascular disease
Aortic dissection with 

excruciating back & chest 
pain, diaphoresis, loss of 

pedal pulses

Blurred vision
Transient blindness
Retinal damage

Hypertensive retinopathy

Renal insufficiency (minor -
complete renal failure)

Nephroschlerosis

Complications:
Target-Organ Conditions

Clinical Manifestations of Hypertension

Lanthanic or silent
Asymptomatic on its own

When it becomes severe, symptoms related 
to target-organ diseases

fatigue
reduced activity tolerance
dizziness
palpitations
nosebleeds(?)

Diagnostic Tests

History & Physical Examination
CBC & Chemistry (sodium, 
potassium, creatinine, BUN
Fasting glucose
Cholesterol
Monitor for diabetes
12-lead ECG

Collaborative Therapy

Monitor BP
Nutritional therapy
Restrict sodium 
Restrict cholesterol & saturated 
fats
Monitor potassium 
Weight management
Exercise
No smoking/decrease drinking
Antihypertensive meds

Meds That Can Aggravate BP

NSAIDs
Corticosteroids 
Oral contraceptives & sex hormones
Erythropoietin
Licorice root
Stimulants, including cocaine
Salt

BP alone isn’t as important as BP + target organ 
complications

ICU monitoring
IV antihypertensives (nitroprusside, nicardipine, 

hydralazine, labetalol)
Monitor BP q. 2 mins – art line or automatic cuff –

and titrate accordingly
Tele – observe for dysrhythmias
Measure urinary output (Foley)

Frequent neuro checks

Goal = ¯ MAP by 10-20% in 1-2 hours

Nursing Management of 
Hypertensive Crisis

Smoking cessation/Smoke-free environment

Weight loss – 4kg or more (BMI = 18.5-24.9)

DASH Diet emphasizes fresh fruits & vegetables, 
low-fat dairy, & ¯ saturated fat and cholesterol

¯ Sodium – 2300 mg/day

30-60 mins of exercise at moderate intensity 4-7 
days/week

Limit alcohol intake to <2 drinks/day 

Stress management

More Specifically...

Sympathetic Nervous System (SNS)
• Primary neurotransmitters: Epinephrine, norepinephrine 

("adrenergic" - any system that uses epi & norepi)
• Vasoconstriction
• HR, SVR, BP

beta-adrenergic 
receptors in SA 

node & 
myocardium

Drop in BP
activates the 
SNS within 
seconds

:
• Chronotropic - HR
• Inotropic -  contractility
• Dromotropic -  conduction speed

Beta 1 receptors

Angiotensinogen

Angiotensin I
Angiotensin-converting 

enzyme (ACE)

Triggers kidneys to 
release renin (enzyme)

Vasoconstriction

Angiotensin II stimulates Aldosterone
secretion from adrenal cortex ® 
Na+ & water retention by kidneys

Also stimulates pituitary to release 
antidiuretic hormone (ADH) ® ¯

diuresis =  ECF volume

CO
Cardiac 
Output

SVR
Systemic 
Vascular 

Resistance

Direct Renin Inhibitors

ACE Inhibitors

Thiazide Diuretics

Beta Blockers

a-adrenergic
receptors in 
peripheral 

vessels cause 
vasoconstriction 

Alpha-1 Blockers

Calcium Channel Blockers

amlodipine, diltiazem, nifedipine

metoprolol, atenolol, "lol"

Angiotensin II 
Receptor Blockers

indapamide, hydrochlorothiazide

Blocks reabsorption of Na+ and water in kidneys 
® ¯ ECF volume ® ¯ SVR and CO ® ¯BP

Adverse effects:
• Hypokalemia
• Hyperglycemia 
• Impotence, ¯ libido

*Caution in renal failure
Inhibits the release of renin during 
SNS response ® Æ RAAS = ¯
fluid volume and vasoconstriction ®
¯ SVR & CO ® ¯BP

Adverse effects: unknown (new 
drug)

aliskiren fumarate (Rasilez)

Blocks the enzyme (ACE) that turns angiotensin 1 
into angiotensin II ® interrupts RAAS ® ¯
aldosterone ® ¯ fluid volume & vasoconstriction 
® ¯ SVR & CO ® ¯BP

Adverse Effects:
• Orthostatic hypotension
• Dry cough
• Hyperkalemia 
• allergy = angioedema

*Caution in renal or heart failure, allergy, K+ 
>5.0

ramipril, captopril, lisinopril, "pril"

Inhibits angiotensin II from binding to receptors on 
blood vessels ® ¯ vasoconstriction ® ¯ SVR ®
¯BP
Also suppresses aldosterone ® ¯ fluid volume ® ¯
SVR & CO ® ¯BP

Adverse Effects:
• Æ dry cough

• Æ angioedema r/t allergy

losartan, telmesartan, valsartan, "sartan"
Block calcium channels necessary for 
smooth muscle contraction ® ¯
vasoconstriction ® ¯ SVR/afterload
Also keeps heart beating regularly so 
used to treat dysrhythmias and 
tachycardia

Adverse effects:
• Bradycardia

*caution heart failure or bradycardia

Block beta receptors in myocardium and SA node and 
interrupts message from CNS to heart to speed up 
during a fight-or-flight response ® ¯HR, ¯ contractility, 
¯ conduction rate ® ¯ CO

Adverse Effects:
• Hypotension
• Bradycardia
• Bronchospasm
• Sexual dysfunction
• Hypoglycemia/ hypoglycemia unawareness

*contraindicated in patients already on calcium channel 
blockers,, COPD

Block A1 receptors on peripheral vessels so they do not contract when 
signalled by the SNS ® ¯ SVR ® ¯BP

Adverse Effects:
• Orthostatic hypotension
• Profound hypotension with syncope with first dose
• Na+ & water retention prazosin, terazosin, "zosin"

Things That Affect CO & SVR

Sustained BP & SVR ®  cardiac 
workload ® muscle in left ventricle grows 
from overwork ® becomes stiff and 
doesn’t contract as well

https://www.youtube.com/watch?v=bCSK5WmmdwM

