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A temporal association between circadian variation in certain 
physiologic factors and prevalence of cardiovascular events has been 
well described [1,2]. Furthermore, triggers exist which have been 
shown to increase risk for onset of an acute cardiac event [3]. Recently, 
an increased interest in cardiovascular chronotherapeutics has emerged 
as the need for more dynamic treatment and prevention strategies has 
been realized. Researchers are studying pharmacological technology 
and dosing strategies to prevent cardiovascular events.A review of 
these findings areherein presented. In addition, recommendations for 
applications of these technologies are offered.

Chronobiology
The discipline of study focusing on biological rhythms and their 

fluctuations is referred to as Chronobiology. There are at least three types 
of biological rhythms in our bodies. The most commonly occurring 
are ultradian, infradian and circadian rhythms. Ultradian rhythms 
have a periodicicity of less than 24 hours. Infradian rhythms have a 
periodicity greater than 24 hours. Circadian rhythms represent the most 
frequently occurring cycle, approximating the 24 hour day. The term 
circadian originated with Franz Halberg, derived from the Latin word 
“circa” meaning around, and “diem” meaning about a day. Biological 
rhythms are regulated primarily by the release of melatonin from the 
pineal gland of the suprachiasmatic nucleus. The level of melatonin 
activates cortisol release via a negative feedback mechanism, which 
is also affected by sunlight exposure and sleep-wake cycles. Cortisol 
released in response to awakening creates a cascade of physiologic 
changes including increased circulating norepinephrine levels, leading 
to increased platelet reactivity, increased tissue plasminogen activator 
inhibition, increased blood viscosity, increased vasomotor tone, 
elevations in blood pressure and elevations in blood glucose. A delicate 
balance exists between activation of these physiologic factors at time of 
awakening, and increased vulnerability for cardiac events.

Blood pressure exhibits a diurnal rhythm superimposed on a 
circadian pattern, with a bi- modal distribution cresting in early 
morning hours and again in the evening. Much attention has been 
directed toward understanding the dynamic physiologic changes 
and underlying pathophysiology of adverse cardiovascular events. 
Preventive strategies recently advanced in chronotherapy have validated 
the benefits of dynamic dosing strategies and interventions.

Chronotherapy of cardiovascular disease
Based on the vast knowledge of circadian patterns in frequency 

and risk of cardiovascular events, intuitively, dosing strategies 
targeting these high risk periods would seem ideal. However, despite 
the mounting knowledge of the causal relationship between circadian 

variation and frequency of cardiac events, it has only been recently that 
studies evaluating Chronotherapeutic dosing strategies have become 
available [4-8].

Investigations into the pharmacodynamics of the angiotensin 
converting enzyme inhibitors and angiotensin receptor blockers reveal 
greater efficacy when these agents are administered before bedtime. The 
rationale for this dosing strategy is rooted in the physiologic finding that 
renin and angiotensin release is more pronounce during sleeping hours, 
with a surge in activity appearing upon awakening. Studies evaluating 
the bedtime administration of these classes of agents demonstrate lower 
bedtime blood pressure means and lower morning blood pressures, a 
time deemed as a high risk period. In addition, dosing at bedtime led 
to normalization of the blood pressure curve for twenty-four hours, 
restoring the dipping pattern observed in normotensive individuals. 
With this Chronotherapeutic intervention, cardiovascular and cerebral 
risk is reduced. Similar beneficial effects were observed with at 
bedtime administration of calcium channel blockers, with significantly 
less peripheral and pedal edema occurring in patients receiving 
dihydropyridine derivative calcium channel blockers.

Considering the circadian variation in platelet production, with 
peaks during sleep, administration of the anti platelet agent aspirin 
should be expected to exhibit greater overall antiplatelet activity when 
administered at bedtime. The administration of 80 mg of aspirin at 
bedtime may further reduce overall cardiovascular burden currently 
observed with aspirin administration. Also, distribution of aspirin 
throughout the body would occur toward the early morning hours, 
providing greater protection versus early morning increases in platelet 
adhesion and blood viscosity.

For individuals receiving multiple medications, beta-adrenergic 
blockers may be best administered during the day when heightened 
adrenergic tone predominates.

Chronotherapeutics offers a paradigmatic approach to improving 
patient outcomes through dynamic dosing strategies which are based on 
genetically controlled biological rhythms. This represents a new frontier 
in medicine which may improve outcomes in individuals receiving 
cardiovascular pharmacology. Practitioners should continue to hone 
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skills and perspectives on managing cardiovascular hemodynamics, 
with chronotherapeutics in mind.
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