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Study Question: What is the long-term efficacy and safety of
ranolazine, a drug that partially inhibits fatty acid oxida-
tion, in combination with �-blockers or calcium antago-
nists in a large patient population with severe chronic
angina?
Methods: Patients with symptoms of chronic angina and
who experienced angina and ischemia at low workloads
despite taking standard doses of atenolol, amlodipine or
diltiazem (n�823) were randomized to three-group paral-
lel in a double-blind, placebo-controlled trial to receive
twice daily placebo or 750 mg or 1000 mg of ranolazine.
Patients were treated at 118 participating ambulatory out-
patient clinics in several countries with enrollment from
July 1999 to August 2001 and follow-up through October
31, 2002. Treadmill exercise 12 hours (trough) and 4 hours
(peak) after dosing was assessed after 2, 6 (trough only) and
12 weeks of treatment. The main outcome measures in-
cluded change in exercise duration, time to onset of angina,
time to onset of ischemia, nitroglycerin use and number of
angina attacks.
Results: Both ranolazine groups had a greater increase in the
trough exercise duration from baseline compared to the
placebo group (115.6 seconds [pooled] vs. 91.7 seconds;
p�0.01). The times to angina and to electrocardiographic
ischemia also increased in the ranolazine groups, at peak
more than at trough. The increases were independent of the
changes in blood pressure, heart rate or background anti-
anginal therapy and persisted throughout 12 weeks. Rano-
lazine reduced angina attacks and nitroglycerin use by
about 1 per week compared to placebo (p�0.02). Survival
of 750 patients taking ranolazine during the CARISA trial or
its associated long-term open-label study was 98.4% in the
first year and 95.9% in the second year.
Conclusion: Twice-daily doses of ranolazine increased exer-
cise capacity and provided anginal relief to symptomatic
patients with severe chronic angina taking standard doses
of atenolol, amlodipine or diltiazem, without evident ad-
verse effects on survival over 1–2 years of therapy.
Perspective: Ranolazine is the first drug of a new class of
antianginal agents that partially inhibits fatty acid oxida-
tion, thereby increasing glucose oxidation and generating
more ATP per molecule of oxygen consumed. The current
trial together with the Monotherapy Assessment of Ranola-
zine In Stable Angina (MARISA) trial suggest a meaningful

benefit in reducing the frequency of anginal symptoms in
patients with stable angina with or without concomitant
traditional antianginal drugs such as �-blockers, nitrates
and/or calcium antagonists. RM

Chest Pain Relief by Nitroglycerin Does Not Predict
Active Coronary Artery Disease

Henrickson CA, Howell EE, Bush DE, et al. Ann Intern Med 2003;
139:979 – 86.

Study Question: What is the diagnostic and prognostic value
of chest pain relief with nitroglycerin?
Methods: Consecutive patients with chest pain at urban
community teaching hospital admitted through the emer-
gency department who received nitroglycerin from emer-
gency services personnel or an emergency department
nurse (n�459) were prospectively evaluated. Follow-up
was obtained by telephone contact at 4 months. Chest pain
relief was defined as a decrease of at least 50% in patients’
self-reported pain within 5 minutes of the initial dose of
sublingual or spray nitroglycerin. Active coronary artery
disease was defined as any elevated serum enzyme levels,
coronary angiography demonstrating a 70% or grater ste-
nosis or a positive exercise test result.
Results: Chest pain was relived in 39% of patients (181 of
459) with nitroglycerin. In patients with active coronary
artery disease as the likely cause of their chest pain, 35% (49
of 141) had chest pain relief with nitroglycerin. In contrast,
in patients without active coronary artery disease, 41% (113
of 275) had chest pain relief (p�0.2). Four-month clinical
outcomes were similar in patients with or without chest
pain relief with nitroglycerin (p�0.2).
Conclusions: These data suggest that, in a general population
admitted for chest pain, relief of pain after nitroglycerin
treatment does not predict active coronary artery disease
and should not be used to guide diagnosis.
Perspective: These study findings are not surprising given
the fact that there are many causes of chest pain besides
myocardial ischemia, even in those with coronary artery
disease. In addition, nitroglycerin is known to be associated
with a strong placebo effect in patients whose chest pain
syndrome should not react to it. RM

Prognostic Value of Placental Growth Factor in
Patients With Acute Chest Pain
Heeschen C, Dimmeler S, Fichtlschereret S, et al. JAMA 2004;
291:435– 41.

Study Question: The investigators sought to determine
whether blood levels of placental growth factor (PlGF), a
member of the vascular endothelial growth factor family,
which acts as a primary inflammatory instigator of athero-
sclerotic plaque instability, predict risk for death or nonfatal
myocardial infarction in patients with acute chest pain.
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