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The late sodium current inhibition:
effective approach in a large patients population

Ranolazine is a potent and selective inhibitor of the late sodium current (INaL). As a consequence, ranolazine
prevents the increase in intracellular Na+, reduces Na=dependent Ca2+ overload during myocardial
ischaemia and preserves intracardiac ionic homeostasis (Figure 1).

Adapted from Morrow DA, Boden WE Chapter 57: Stable Ischemic Heart Disease. In: Braunwald's Heart Disease: A Textbook of
Cardiovascular Medicine. 9th ed. (2012). Saunders; pp 1210-1269. Michel T,Hoffman BB. Chapter 27: Treatment of myocardiallschemia &
Hypertension. In: Brunlon LL, et al. Goodman & Gilman's The Pharmacological Basis of Therapeutics. 12th ed. (2011). McGraw-HiII. Slone
PH, et al. Cardiol Clin 2008;26:603-614.

Ranolazine exerts a new and complementary antianginal
mechanism of action
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Figure 1. Ranalazine exerts a new and camplementary antianginal mechanism ot ection.

The reduction of Na- and Ca2+ overload decreases left ventricular (LV) wall tension and myocardial oxygen
demands and improves LV diastolic dysfunction. Additionally, the reduction in diastolic LV wall tension has
the potential to reduce the compression of the intramural coronary vessels, increasing coronary 02 supply
to the ischaemic area. This distinct and complementary mechanism of ranolazine represents an alternative
therapeutic approach in patients with chronic stable angina inadequately controlled by, or intolerant to, first-
line agents (beta-blockers and/or calcium antagonists). Interestingly, the antianginal and anti-ischaemic
effects of ranolazine appear at doses at which the drug has no effect on heart rate or blood pressure.
Patients with type 2 diabetes mellitus (T20M) and coronary artery disease (CAO) have more extensive
disease and worse outcomes than those without T20M. In addition to its anti-ischaemic and antianginal
effects, ranolazine has been shown to lower haemoglobin A 1e (HbA 1c) in patients with CAO and T20M in
three clinical trials. In patients with T20M, CAO and chronic stable angina who were symptomatic despite
treatment with up to 2 antianginal agents, the Type 2 Diabetes Evaluation of Ranolazine in Subjects With
Chronic Stable Angina (TER ISA) trial found that ranolazine reduced weekly angina frequency and sublingual
nitroglycerin use, the effects being more pronounced in patients with higher baseline HbA 1e'. In patients
with chronic angina enrolled in the Combination Assessment of Ranolazine In Stable Angina (CARISA)
trial, ranolazine produced similar improvements in exercise parameters, nitroglycerin use, and angina
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frequeney in diabetie and non-diabetie patients. In a post hoc analysis of the CARISA trial, ranolazine
(750 and 1,000 mg bid*) signifieantly redueed HbA1C VS. plaeebo by 0.48 and 0.70%, respeetively, regardless
of eoneomitant insulin and/or oral hypoglyeaemie therapy". In the Metabolie Efficieney With Ranolazine for
Less Isehemia in Non-ST-Elevation Aeute Coronary Syndromes- Thrombolysis in Myoeardial Infaretion
36 (MERLlN-TIMI 36) trial enrolling patients with reeent non-ST-elevation aeute eoronary syndrome,
ranolazine in addition to standard antidiabetes therapy redueed HbA 1e (by 0.64%) in patients with T2DM
and redueed the ineidenee of new fasting glueose >110 mg/dL or HbA1e ~6% by 32% in patients without
DM at baseline". Consistent with the effieaey of other antidiabetes drugs, HbA 1e lowering by ranolazine
was greater in patients with more marked hyperqlycaemia" (Figure 2).

Relationship between glycaemia at randomization and lowering of A 1e
and FPG by ranolazine in patients with a history of diabetes
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Figure 2. Relationship between glycaemia at randomization and lowering of A 1C and FPG by ranolazine in patients with a history of diabetes. A:
In a cell means model, with parameters for combinations of treatment, A 1C category, and diabetes. B: In a cell means model, with parameters for
combinations of treatment, FPG category, and diabetes. C: Relationship between A 1C at randomization and the change in A 1C at month 4. D:
Relationship between FPG at randomization and the change in FPG at month 4. FPG, fasting plasma glucose; A 1C, haemoglobin A 1c.

In faet, the plaeebo-eorreeted deerease in HbA 1e with ranolazine was 0.28% for the HbA 1e 6 to <8% group
and 0.59% for patients with HbA 1e 8-10%4. Thus, ranolazine when added to eoneurrent antidiabetes
treatment, lowers HbA 1e in patients with CAD, ehronie stable angina and poorly eontrolled T2DM, an effeet
that is not observed with first-line antianginal agents.
In this talk, first I shall review the possible meehanisms of aetion of ranolazine that can explain the antianginal
effeet and the reduetion in HbA 1e, ineluding the bloekade of the eardiae INaL, a deerease in postprandial
and basal glueagon levels via the bloekade of voltage-gated Na+ (Nav1.3) ehannels in panereatie a-eells,
an inerease in glueose-dependent insulin seeretion, the inhibition of ion eurrents (INa and IKr) that playa
role in insulin seeretion in ¡3-eells, and/or an improvement in panereatie ¡3-eell morphology and mass due to
redueed apoptosis in panereatie islets. Then, I shall analyze the pharmaeologieal properties of ranolazine
and, finally, its possible interaetions with other antidiabetes drugs.

1. Kosiborod M, et al. Evaluation of ranolazine in patients with type 2 diabetes mellitus and chronic stable angina: results from the TERISA
randomized clinical trial (Type 2 Diabetes Evaluation of Ranolazine in Subjects With Chronic Stable Angina). J Am CoII Cardiol 2013;
61 (20):2038-2045.

2. Timmis AD, et al. Effects of ranolazine on exercise tolerance and HbA 1c in patients with chronic angina and diabetes. Eur Heart J
2006;27:42-48.

3. Morrow DA, et al. Evaluation of the glycometabolic effects of ranolazine in patients with and without diabetes mellitus in the MERLlN- TlMI 36
randomized controlled tria/. Circu/ation 2009;119:2032-2039.

4. Chisholm Jw, et al. Effect of ranolazine on A 1C and g/ucose le veIs in hyperglycemic patients with non-ST elevation acute coronary syn-
drome. Diabetes Care 2010;33:1163-1168 .

• Note: in the European Union ranolazine is recommended, at a maximum dose of 750 mg bid, as add-on therapy for patients with stable angina.
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