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Background:
The IHS National Pharmacy and Therapeutics Committee (NPTC) reviewed the role of calcium channel
blockers (CCBs) as part of a larger review of medications used for the treatment of hypertension in the
August 2014 meeting. The review evaluated safety and efficacy of CCBs as first-line agents for the
treatment of hypertension, including critical evaluation of the current agent’s available and potential new
agents for addition to the IHS National Core Formulary (NCF). The NPTC also evaluated comparative
efficacy and safety of CCBs versus other first-line antihypertensive drug classes. The literature discussed
in the review included large database drug class reviews from the Cochrane Library, national guidelines
for the treatment of hypertension, and the most current primary literature. The review and discussion led
to the removal of verapamil and nifedipine from the NCF. The NPTC retained diltiazem and amlodipine as
CCBs on the NCF.
Discussion:
Hypertension has been estimated to cost the United States $93.5 billion annually in medication and
health care costs1. Patients with hypertension are at an increased risk for cardiovascular disease, such as
heart attack and stroke. In 2014, the Eighth Joint National Committee (JNC 8) published updated
guidelines for the treatment of hypertension2. These guidelines include CCBs as first-line agents for
hypertensive patients without chronic kidney disease. The NPTC review compared agents within this
class to each other and to antihypertensive medications of other first-line classes, as designated by JNC
8 (angiotensin converting enzyme inhibitors [ACEIs], angiotensin receptor blockers [ARBs], and thiazidetype diuretics).
There are two main classifications of CCBs: dihydropyridines and non-dihydropyridines3. Both classes
inhibit L-type calcium channels on cardiac and vascular smooth muscle. The dihydropyridines exhibit
greater selectivity for the vasculature leading to potent vasodilation and improved reduction in blood
pressure, while the non-dihydropyridines exhibit a negative chronotropic effect that is not seen in
dihydropyridines. Agents reviewed include non-dihydropyridines (diltiazem and verapamil) and
dihydropyridines (amlodipine, clevidipine, felodipine, isradipine, nicardipine, nifedipine, and nisoldipine).
Findings:
Efficacy: From the limited comparative literature available, the CCB agents currently available on the NCF
are non-inferior to other available CCB agents in terms of anti-hypertensive effects3,4,5. CCBs have been
shown to be superior to beta blockers in the reduction of cardiovascular events and mortality6, superior to
ARBs in the reduction of heart attacks6, and superior to ACEIs, ARBs6, and beta blockers6,7 in the
reduction of strokes. These reviews did not identify which CCB agent was the most effective in achieving
these primary endpoints.
Safety: Research on the comparative safety profiles of CCBs is limited to a handful of agents. Common
side effects of CCBs include peripheral edema, headache, and flushing8. These adverse effects can be
attributed more commonly to dihydropyridine CCBs, such as amlodipine and nifedipine 9. Among the
dihydropyridines, studies show the first generation agents such as nifedipine have a higher rate of
adverse events than newer, more lipophilic agents such as amlodipine9,10,11. Additionally, CCBs are
largely metabolized by the CYP3A4 system. This contributes to numerous drug-drug interactions with
medications that are inhibitors or inducers of this enzyme, including amiodarone, carbamazepine,
clarithromycin, clopidogrel, and simvastatin8. Verapamil is a substrate for at least four other CYP450
enzymes and interferes with the p-glycoprotein mediated excretion of many other medications. This may
cause verapamil to have more drug-drug interactions than other CCBs. As a class, dihydropyridine CCBs
were shown to be more likely than ACEIs, ARBs, and diuretics to contribute to congestive heart failure

exacerbations6,12. No specific CCB agent was shown to contribute more highly to this complication when
compared to other agents in the class.
Conclusion:
The currently available data suggests no difference in efficacy between agents within the nondihydropyridine classification or between agents within the dihydropyridine classification of CCBs. The
NCF currently has two agents from each of these classifications. However, evidence shows increased risk
of adverse events with nifedipine compared to amlodipine and increased drug-drug interactions with
verapamil compared to diltiazem. Therefore, the NPTC determined having one non-dihydropyridine
(diltiazem) and one dihydropyridine (amlodipine) on the NCF encourages providers to utilize the most
effective and safest CCBs when treating patients with hypertension or other FDA-labeled indications.

If you have any questions regarding this document, please contact the NPTC at IHSNPTC1@ihs.gov. For
more information about the NPTC, please visit the NPTC website.
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