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Are there any differences between CCBs?

Surakit Nathisuwan, PharmD, BCPS
Associate Professor in Clinical Pharmacy
Faculty of Pharmacy, Mahidol University

Abstract

Calcium channel blockers (CCB) are among the pharmacotherapeutic cornerstones of
hypertension management in present era. First discovered in the late 1960’s with the
introduction of verapamil and later the discovery of dihydropyridine CCB in the late 1980°s,
the history of CCB drug development has been colorful and full with twists and turns.
Through series of trials, CCB has shown to possess reliable efficacy and favorable safety
profiles along with consistent reduction in morbidity and mortality in a diverse group of
patients at risk for cardiovascular diseases.

Pharmacologically, CCB can be divided into two main classes including non-
dihydropyridine (NDHP including verapamil and diltiazem) and dihydropyridine (DHP)
groups. Due to their vasoselectivity, DHP-CCB are most commonly used as anti-hypertensive
agents. Since the introduction of nifedipine, the first member of DHP-CCB, into clinical
practice, DHP-CCB have undergone considerable evolution in drug discovery process and
currently can be subdivided into 3 generations. Members of the first generation DHP-CCB
with nifedipine as the prototype are generally with short half life with fast onset and offset of
action. This leads to the need for frequent dosing, high level of blood pressure variability and
unfavorable adverse reaction profile resulting from stimulation of neurohormonal responses to
abrupt changes in blood pressure. Second generation DHP-CCB are the results of attempts to
extend the half-lives of DHP-CCB with two main processes, one is with modification of drug
formulation, another with modification of chemical structure. Third generation DHP-CCB
have been developed to possess slow yet prolonged action suitable for once daily dosing.
Some agents are with long plasma half-life (such as amlodipine) while some agents are with
long receptor half-life (such as manidipine). In addition to their pharmacokinetic profiles, key
differences exist on their ability to inhibit different types of calcium channel; namely L-type
and T-type channel, and incidence of adverse reaction especially ankle edema. Compared to
amlodipine, manidipine can effectively block T-type channel which is prevalent in the
efferent arteriole of the glomerulus. As a result, intraglomerular pressure is decreased

resulting in a distinct nephroprotective effect of this agent. In addition,




What should be concerned for CCBs using in real world practice ?

Prof. Dr. Peera Buranakitjaroen
Div. of Hypertension,

Dept. of Medicine,

Siriraj Hospital.

The Prevalence of hypertension is increasing worldwide.®) In particular, the
proportion of elderly people in Thailand is growing rapidly.®® Isolated systolic
hypertension (ISH) mostly found in elderly® is quite difficult to control.
Calcium channel blocker (CCB) is the most effective antihypertensive agent in
blood pressure (BP) control, ISH in particular and it was shown to improve
cardiovascular outcome in many trials.**?

Two types of CCB, dihydropyridine (DHP) and non-dihydropyridine (non-DHP)
CCB, act mainly on L-type calcium channel. DHP CCB which mainly acts on
blood vessels (vasospecific) all over the body causes vasodilatation followed by
decrease of systemic BP. Non-DHP CCB and newer DHP CCB, e.g. manidipine
can also act on T-type calcium channel differentially.

T-type calcium channel found in sinus and AV node of the heart is responsible
for initial depolarization. Non-DHP CCB will therefore slow heart rate. In
addition T-type calcium channel is also found in efferent postglomerular
arteriole in the kidney. As a result, non-DHP CCB and manidipine™® cause
efferent postglomerular arteriolar dilatation which leads to decrease of
intraglomerular pressure, less protein loss in urinary filtrate as a consequence
(antiproteinuric effect).*” Therefore, manidipine was shown to reduce urinary
albumin excretion rate compared with amlodipine which does not have this
effect in hypertensive patients (MANTRA study)® and in diabetic patients with
uncontrolled hypertension (AMANDHA study).*®

Moreover, manidipine was shown to have other effects beyond BP lowering e.g.
improve glucose metabolism via partial PPAR-y activation, decrease TNF-a and
increase adiponectin levels compared with amlodipine (MARIMBA®" and
MARCADOR study)."®

In conclusion, CCB is an important drug class for most hypertensive patients.
Not all DHP CCB’s are the same.
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How to prevent heart failure?

Songkwan Silaruks, M.D.

High blood pressure (BP) is a leading contributor to cardiovascular
mortality globally. Hypertension has also been identified as the chief
precursor of left ventricular hypertrophy. Hypertensive left ventricular
hypertrophy can lead to ventricular diastolic dysfunction; it is also a
risk factor for myocardial infarction, which is a principal cause of left
ventricular systolic dysfunction. Hypertension plays a key role in the
evolution of the syndrome of congestive heart failure (CHF).
Asymptomatic left ventricular dysfunction, whether systolic or
diastolic, culminates in clinically overt heart failure when a threshold
Is exceeded or when other precipitating factors are superimposed. The
onset of overt heart failure heralds a bleak outcome. These structural
and functional changes associated with hypertension evolve over
decades and are preventable with effective antihypertensive treatment.
These observations emphasize the importance of early diagnosis and
effective treatment of hypertension to prevent cardiac complications.
Medication adherence and well-controlled BP reduction should be
emphasized to enhance beneficial effect for the prevention of CHF.
Diuretics has been represented the most effective class of drugs in
preventing heart failure, followed by renin-angiotensin-aldosterone
system (RAAYS) inhibitors. Thus, there has been data to support the
use of these agents as first-line antihypertensive strategy to prevent
heart failure in patients with hypertension at risk to develop heart
failure. Calcium channel blockers and [B-blockers were found to be
less effective in heart failure prevention. However, in real-world
practice, using combination of calcium channel blockers and RAAS
inhibitors, as well as new generation -blockers might be much more
important to achieving BP control and eventually preventing the
development of CHF.




What is New in the Prevention of Renal Failure in Hypertension?
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What's new in prevention of stroke in hypertension?
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What Have We Learn From Recent Clinical Trials ?

A. Sukonthasarn MD, FRCP, FACP

Guidelines recommend a blood pressure target of less than 140/90 mm Hg to
reduce cardiovascular events but the degree to which blood pressure should be
lowered to achieve the lowest risk of cardiovascular disease events is unknown.
Cardiovascular outcomes including stroke and heart failure are more sensitive to
systolic blood pressure (SBP) reduction than are other outcomes, such as
coronary events.

The Systolic blood Pressure Intervention Trial (SPRINT) included
patients with additional risk factor and excluded patients with diabetes or stroke.
Intensive treatment targeting SBP less than 120 mm Hg reduced the composite
outcome of myocardial infarction, acute coronary syndrome, stroke, hospital
admission for heart failure, or death from cardiovascular causes by 25%; this
was chiefly due to reductions in all-cause mortality and heart failure with little
effect on myocardial infarction and stroke.

In many studies, risk was found to be higher for some cardiovascular
events at low SBP, resulting in a J-curve of the risk-SBP relationship, which
mostly exists for coronary disease events but not for stroke. There have been
many clinical studies in recent years supporting a lower SBP target but not as
low as the SBP target in SPRINT. These data will be discussed and the 2017
ACC/AHA/HFSA focused update of Heart Failure Guideline which suggests

lower SBP target will be shown.
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Thanawat Benjanuwattra

The growing global burden of hypertension affecting more than 1 billion individuals has
made it a serious public health issue in both developed and developing countries. The last
Thailand National Health Examination Survey 5" revealed an existing gap. There was only
30% of hypertensive patients who achieved target. In the past, patients had been managed by
concentrating on reducing elevated blood pressure. However, therapy is now not only
targeted at lowering blood pressure but also focused on reducing cardiovascular mortality and
mobility through medications with proven reductions in cardiovascular events. The renin-
angiotensin-aldosterone system plays a pivotal role in the pathogenesis of hypertension.
Angiotensin-converting enzyme inhibitor (ACEIs) and angiotensin II receptor blocker (ARBs)
are popular first-line anti-hypertensive drug classes. It is beyond doubt that ACEIs and ARBs
effectively lower blood pressure; however whether they reduce cardiovascular events beyond
blood pressure reduction is uncertain. Beneficial effect of ACEIs was seen obviously in the
placebo-controlled trials such as HOPE and EUROPA which included high-risk patients who
had evidence of vascular disease or diabetes mellitus type II plus one other CV risk factor and
who were not known to have heart failure. About half of the HOPE patients and one-third of
the EUROPA patients had hypertension. But ACEIs were neutral in the majority of the
active-controlled trials of hypertension. Following adjustment for blood pressure difference
between active and control group, the landmark meta-analyses did not show CV benefit of
ACEIs as compared with other anti-hypertensive classes. Similarly, several trials of ARBs in
hypertension didn’t show the CV benefit beyond blood pressure reduction. Myocardial
infarction risk was noted according the VALUE trial. In this trial, 15,245 participants age >
50 years with hypertension and high risk for cardiac events were randomized to valsartan or
amlodipine-based therapy. After a mean follow-up of 4.2 years, there was no significant
difference in primary outcome of cardiac and increased risk for MI in the valsartan arm which
sparked a controversy whether ARBs use increased MI risk. The ROADMAP trial was
another trial which reported an increase of the prespecified secondary endpoint of CV
mortality in diabetic patients receiving olmesartan despite a favorable effect on the primary
renal endpoint.

During this debate session, I’ll focus on calcium channel blocker showing how it
unique properties may provide enhanced cardiovascular protections compared with other

antihypertensive agents.
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RAS blockers should be the first choice antihypertensive.

Surapun Sitthisook,M.D.

The international guidelines for treatment of hypertension suggest the choice of first line
antihypertensive according to the compelling indications and patients' profile charactenstics.
Although the main benefits of antihypertensive therapy are due to lowering of BP per se, we
consider the first choice antihypertensive by balancing risk and benefit of long-tern efficacy and
safety data. ACEl's and ARB's have overwhelming data covering the whole range of
cardiovascular continuum from the primary prevention to modify cardiovascular risks to the end
stage cardiovascular disease but we cannot use CCB in hypertensive patients with reduced
ejection-fraction heart failure (HFref). There were randomized controlled trials for head to head
comparison of ARB and CCB in hypertension treatment ,i.e. VALUE study and CASE-J study.
The primary end point to reduce MACE was not statistically different but ARB reduced
hospitalization for CHF, LV mass index and new-onset DM especially in overweight patients. In
2015 , metaanalysis of 42 studies , involving 65,733 participants was reported to compare first
line RAS blockers with other first line agents. The results showed that RAS inhibitors caused less
heart failure but more stroke than CCBs, however the reduction in heart failure was considerably
bigger than the increase in stroke. The data will be presented at the debate session. For the
hypertensive patients with NIDDM , the RCTs support ARB’s as the first line treatment for DM
with CKD to delay ESRD.

In conclusion, we should use RAS inhibitors as the first choice antihypertensive over
CCB’s although we know that some patients require both agents to better control their BP to get

the most benefit out of the treatment.
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