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Chronic Stable Angina (CSA)
Case Presentation

• 72 yo WM with c/o chest pressure

• 6 month history of CP when walking up a 
long hill. Resolves with rest.

• Hx HTN, former smoker, +FH

• Had neighbor who knew someone who 
“died getting an angiogram”“died getting an angiogram”

• Creatinine 2.3
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W. Heberden, Medical Transactions, 
Royal  College of  Physicians of  
London. 1768
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“The rigidity of the coronary arteries may act, 
proportionally to the extent of the ossification, as a 
mechanical impediment to the free motion of the heart; 
and though a quantity of blood may circulate through 
h  i  ffi i   i h h  h   h  theses arteries, sufficient to nourish the heart, yet there 

may be less than what is requisite for ready and vigorous 
action. Hence, though a heart so diseased may be fit for 
the purposes of common circulation, during a state of 
bodily and mental tranquility, and of health otherwise 
good, yet when any unusual exertion is required, it’s 
powers may fail  under the new and extraordinary powers may fail, under the new and extraordinary 
demand.”

C.H. Parry, Lancet 1799

CSA: Incidence

• Estimates range from 7-17 million 
A i  ith iAmericans with angina

• 3-3.5% Patients with angina have an MI 
each year

• 21% men aged  65-69yr and 27% aged    
80-84 have angina80-84 have angina

• 14% women aged 65-69 yrs and 25% aged     
80-84yrs have angina
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Pathophysiology

Inadequate myocardial blood flow


Decreased systolic and diastolic function


Abnormal lactate production


ECG changesECG changes


Symptoms

Pathophysiology: supply

• Predominately related to a decrease in 
i l  bl d fl  d  t   maximal coronary blood flow due to a 

fixed stenosis

• Additional factors include a variable 
degree of focal vasospasm, lack of 
endothelial dependent vasodilitation, and endothelial dependent vasodilitation, and 
likely some degree of vasoconstriction of 
coronary resistance vessels (microscopic)
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Pathophysiology: demand

• Anything that increases Heart Rate

• Anything that increases Blood Pressure

• Anything that increases contractility      
( di i l d)(e.g. medications or pre-load)

Angina

• Probably related to production of noxious 
chemical stimulichemical stimuli

• In chronic stable angina, adenosine can 
recreate the symptoms but does not result 
in ECG changes

• In some patients with CSA, aminophylline 
(which blocks adenosine receptors) 
improved exercise symptoms but did not 
affect ECG changes

Allina Cardiology Forum 
Allina Hospitals & Clinics, Minneapolis Heart Institute Foundation 
October 7th, 2011

Page 5



Does angina=ischemia?
• Not necessarily 

• In CASS 62% of women with definite 
angina had CAD, 89% of men

• For a given degree of angiographically 
identified CAD, patients who are Asx or 
mildly symptomatic have better prognosis

h d l• When angina is improved so is silent 
ischemia.

Does ischemia=angina?
• NO

• Women have more atypical Sx (possibly related to an 
increase in spasm and microvascular angina)increase in spasm and microvascular angina)

• At least 75% of ischemic episodes in CSA are silent

• The number and duration of silent ischemic episodes 
correlates with outcomes

• Dyspnea and fatigue are also symptoms of myocardial 
ischemia (possibly more common in patients with a 
several year duration of chronic ischemia)several year duration of chronic ischemia).

• Prognosis of patients with these symptoms is unclear 
relative to those with angina or who are truly 
asymptomatic.
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What defines stable?

• Longer than 2-3 months

• Not a changing pattern

• Can occur at rest or nocturnally

CSA Patterns

• 5125 Pts with CSA

50% women• 50% women

• Most had  > 1 CVRF and at least 2 
episodes/week

• 90% had it with exercise

• ~50% had it at rest• ~50% had it at rest

• ~33% had it with mental stress

• ~25% had angina at night
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Canadian Cardiovascular 
Society Classification

CCS I: Only with strenuous activity

CCS II: Slight limitation with vigorous 
activity such as waking up a hill

CCC III: Marked limitation and symptoms 
during ADLs

CCS IV  I bili   d  ADL  d   CCS IV: Inability to do ADLs and may occur 
at rest

CSA Evaluation: ETT

• To correlate symptoms with ischemia for 
di idiagnosis

• To provide exercise prescription            
(limited prospective data)

• To evaluate efficacy of therapy

To define risk of future e ents• To define risk of future events
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ETT: to define future risk
Hi Risk Features

• Inability to complete 6 min. of Bruce Protocol

E l  P iti  (  i )• Early Positive (3 min)

• > 2mm ST depression

• Persistently elevated HR after 1 min rest

• Downsloping ST depression

• Ischemia at < 120bpmp

• Flat or lowered BP response

• Serious ventricular arrhythmia at HR < 120

CSA Therapy

T  d  i k•To reduce risk

•To improve symptoms
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CSA Therapy
to reduce future risk:

Aspirin

Swedish Angina Pectoris Aspirin TrialSwedish Angina Pectoris Aspirin Trial

• 2035 patients with CSA treated with BB

• 75 mg ASA versus placebo

• 34% reduction in death and MI

• 32% reduction in secondary vascular events• 32% reduction in secondary vascular events

• No data of superiority of higher dose

• No improvement in symptoms

4S Study

CSA Therapy
To reduce future risk:

Statins

Lancet 344 1994
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CSA Therapy: Statins 

NEJM 341 1999

CSA Therapy
to reduce future risk:

Statins
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CSA Therapy
to reduce future risk:

Nitrates

CSA Therapy
to reduce future risk:

Nitrates? 
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CSA Therapy
to reduce future events:

Calcium Channel Blockers

CSA Therapy: 
to reduce future events 

Calcium Channel Blockers (?)
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CSA Therapy
to reduce future events

Calcium Channel Blockers (?) 

CSA Therapy
to reduce future risk:

Beta Blockers

Circ. Vol. 90 (2) 1994
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CSA Therapy
to improve symptoms:

Nitrates

• First described in 1867 by Bruton who 
reported on the use of Amyl Nitrate for the 
treatment in angina

CSA Therapy: Nitrates
mechanism of action

Braunwald- Heart Disease
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CSA Therapy
to improve symptoms:

Nitrates

Am J Cardiol 72 1993

CSA Therapy: CCB
Mechanism of Action

• Inhibition of intracellular Calcium uptake 
lti  i  l  bi di  f ti  t  iresulting in less binding of actin to myosin

• Relaxation of smooth muscle
– peripheral vasodilitation (afterload 

reduction)

– Decreased contractilityDecreased contractility

– Coronary vasodlitation

– Inhibition of exercise induced coronary 
vasoconstriction
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CSA Therapy 
to improve symptoms

BB vs CCB

CSA Therapy 
to improve symptoms:

BB vs NTG
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CSA Therapy 
to reduce symptoms:

NTG vs CCB

CSA Therapy: 
Other Therapies to think of

• Exercise
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CSA Therapy: 
Other therapies to think about

• Ranolazine

CSA Therapy:
Other therapies to think about

• Testosterone?
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CSA Therapy:
Other therapies to think about

• EECP

CSA
Case Presentation Continued

• Started ASA, Statin, and BB immediately. PRN 
NTGNTG

• Echo normal

• ETT: 9 minutes, stopped because of CP,  ST 
segment depression at 8 minutes

• 2 weeks later, improved but still limited

• BP still elevated so added LA CCB and LA NTG

• 2 weeks later, Asx. ETT: 11 minutes, no CP or ST 
segment changes
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