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• Anginal pain on effort typical enough to 
suggest CAD

• Evidence for a cardiac ischemic origin of 
symptoms (mainly, exercise-induced ST 
segment depression)

• Normal coronary arteries (or minor 
irregularities or discrete stenosis <20%)

• No epicardial spasm 
• No specific cardiac/systemic disease 

(normal LV function)

Cardiac syndrome X

Mod. from: Lanza GA, Heart 2007;93:159-166 

Figure 1
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Main results of trials with beta-blockers 
In patients with cardiac syndrome X

Figure 2

(+) = positive effect; (-) = no effect
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Wash-out Nitrate Amlodipine Atenolol

*

Effects of some antiischemic drugs 
on chest pain in 10 patients with syndrome X 

(Lanza GA, Am J Cardiol 1999;84:854-6 )

*P<0.05 vs. wash-out

Figure 3
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Main results of trials with calcium-antagonists 
In patients with syndrome X

Figure 4

(+) = positive effect; (-) = no effect
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Efficacy of short-acting nitrates on chest pain In patients  
with angina and normal coronary arteries

Figure 5

*Typical CSX patients



Main alternative medical treatments for CSX

Figure 6

Xanthine derivatives

ACE-inhibitors

Statins

Alpha-antagonists

Estrogens

Nicorandil

Trimetazidine

Imipramine

Adenosine antagonists; inhibiton of NE uptake

Anti-angiotensin II; improved endothelial function

Improved endothelial function; anti-inflammatory effect

Anti-alpha vasoconstrictor effect

Improved endothelial function; vasodilator effects

ATP/K-channel opener; nitrate like effects

Improved cardiac metabolism during ischemia

Anti-visceral pain transmitter; antidepressive effects
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P=0.004

Effect of aminophylline on exercise test 
and chest pain episodes in syndrome X 

(Elliott PM, Heart 1997;77:523-26)
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AminophyllinePlacebo

Figure 7
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P<0.05

Effect of 17-ß-estradiol on chest pain episodes  
in postmenopausal women with syndrome X 

(Rosano G, JACC 1996;28:1500-5)

Placebo 17-ß-estr

Figure 8
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Seattle Angina Questionnaire items in patients with refractory 
CSX treated or not treated by spinal cord stimulation 

(Sgueglia GA, Heart 2007;93:591-597)

SCS (n=19), P<0.0001 for all
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Figure 9



ß-blockers 
Ca2+-antagonists 
Nitrates

Xanthines 
ACE-inhibitors 
Statins 
Estrogens* 
Others**

Anti-ischemic drugs

Symptom  
persistence

 Alternative drugs

Effective

Continue

Effective

Continue

Symptom  
persistence Rehabilitation programs 

Spinal cord stimulation 
Other**

Management of patients  
with cardiac syndrome X

*in post-menopausal women 
**See text

Figure 10

Mod. from: Lanza GA, Heart 2007;93:159-166 


