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Clevidipine: A Unique Agent for the Critical Care Practitioner
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Abstract

Clevidipine is a new third generation intrave-
nous dihydropyridine calcium channel blocker. Itis a
specific arterial vasodilator developed for the acute
reduction and control of arterial blood pressure in the
perioperative period. This drug has an extremely short
half life and is rapidly metabolized by tissue and
plasma esterases. Clevidipine is a potent arterial va-
sodilator with very little or no effect of the myocar-
dial contractility and venous capacitance and also
minimal side effects. Clevidipine can also theoretically
help to protect against organ reperfusion injury. Theo-

retically, this effect resides in the capacity of this agent
to debilitate oxygen free radical-mediated toxicity, cell
calcium overload and augment endothelial nitric ox-
ide bioavailability through antioxidative actions. As a
result it may diminish the severity of low flow myo-
cardial ischemia and preserve the coronary endothe-
lial function thereby reducing the infarct size. Due to
all the characteristics of this parenteral agent it prom-
ises to be the drug of choice for the critical care prac-
titioner for the strict control of blood pressure in dif-
ferent clinical scenarios.
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Introduction

Clevidipine has been recently developed for use iRharmacology
clinical settings where tight control blood pressure is cru-

cial [1]. Clevidipine (butyroxymethyl methyl 4-(2’, 3'-

Clevidipine is a racemic mixture of two enantiomers

dichlorophenyl)-2, 6-dimethyl-1, 4-dyhydropyridine-3, 5- S-clevidipine and R-clevidipine [4]. Itis structurally simi-
dicarboxylate) is a third generation dihydropyridine callar to other calcium channel antagonist of the dihydro-
cium antagonist specific for arterial vasodilatation [2]piridine type [3]. This agent has an additional ester link-
(Fig.1). Clevidipine acts by selectively inhibiting the in-age in the molecule that makes it different from the other
flux of extracellular calcium through the L-type channeldihydropiridines. Due to this ester linkage, it is rapidly
relaxing the smooth muscle cells that line small arteriesjetabolized by ester hydrolysis in blood and extravascu-
resulting in widening of the artery opening and reducingar tissues to its inactive carboxylic acid metabolite (H152/
peripheral vascular resistance [2]. It belongs to th81) [3-5]. This same metabolite is formed following
dihydropiridine subgroup and is an ultra-short actindelodipine administration [4].

medication [1-3].
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Clevidipine has a mean blood flow clearance of 0.105
L/kg/min and a volume of distribution of 0.51 L/kg. The
half-life is around 2 minutes, independent of stereochemi-
cal configuration. A rapid decline in plasma concentra-
tion is found, with approximately 90% of R-clevidipine
being cleared in 8 minutes and 90% of the S-clevidipine
cleared in 11 minutes [4,6,7]. Clevidipine and its enanti-
omer, are highly bound to plasma proteins (>99.5%). The
free fraction on S-clevidipine is 0.43% and 0.32% for R-
clevidipine; this difference in the protein binding of enan-
tiomers might explain the difference in the volume distri-
bution of both enantiomers [4,8].

When given intravenously, clevidipine is cleared
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rapidly with a relatively small volume of distribution Clevidipine and the management of
resulting in an extremely short half-life [9]. The con-perioperative hypertension
tribution of blood metabolism to the total elimination
is less than 10%, indicating the high ester hydrolysis Post operative hypertension is a common compli-
activity in extravascular tissues [2,5,9,10]. The bloodtation after cardiac surgery. It has been reported that
clearance of clevidipine exceeds liver flow by three80% of patients undergoing cardiac surgery require treat-
times, and it is similar to the cardiac output [5,7-9]ment for blood pressure control [6,15]. Perioperative
For this reason it is thought that other tissues in additypertension has been associated with subendocardial
tion to the liver are likely to contribute to the elimina-ischemia, due to an increase in myocardial work. Bleed-
tion [9,11]. ing and cerebrovascular hemorrhage are other possible
Clevidipine’s primary, inactive metabolite is ex- complications. For these reasons, perioperative hyper-
creted 68% via the urine and 15% via feces. This sug¢ension is an undesirable and potentially dangerous com-
gests that there is biliary elimination, or intestinal seplication, and needs to be treated immediately [1,15-
cretion, or both [9]. 17].
As mentioned before, clevidipine is a specific arte-
rial vasodilator developed for the acute reduction and
Blood pressure control in the critical care control of arterial blood pressure in the perioperative set-
patient ting. Its extremely short plasma half-life makes lends it-
self well to tight blood pressure control [1,10]. There
There are certain clinical settings (i.e., hypertendoesn’t appear to be any decrease of myocardial contrac-
sive emergency, cardiac and renal failure, angina, myt#ity or any effect on the venous capacitance vessels
cardial infarction, eclampsia and following cardiac[1,10].
vascular or cerebral surgery) where the strict control Studies in healthy volunteers showed that clevidipine
of blood pressure is mandatory and an increase of thed a minor effect on the mean arterial pressure and an
mean arterial blood pressure above 90 mmHg shouidcrease in the heart rate, possibly due to baroreceptor
be lowered urgently to prevent or limit organ damagectivation [5,6,9] .
[12-14]. In other studies where the use of clevidipine was
As we know blood pressure is dependent on the cdn patients under general anesthesia, a reduction of 20%
diac output and the peripheral vascular resistance. In the blood pressure with minimal changes in the heart
majority of the cases hypertension is due to an increasate was shown [6,9]. Clevidipine can decrease the sys-
in peripheral vascular resistance. temic vascular resistance by approximately 27% at
In the present time there are several pharmacologhe highest infusion rate [10]. The decreases in sys-
cal agents used to achieve the blood pressure contrt@mic vascular resistance by clevidipine are dose de-
None of these agents are ideal due to their lack of spendent [5,10].
lectivity, secondary effects, duration of action, etcet- Clevidipine’s selective arterial vasodilation has little
era. effect on the preload, stroke volume or cardiac output
In several studies clevidipine had shown that the efnd the heart rate remains stable during it administration
fect on blood pressure is dose or infusion rate dependeit,patients under general anesthesia [10,18].
and due to the short half life it is feasible to improve blood  This effect on blood pressure and heart rate reaches
pressure control and avoid excessive falls in blood presteady state after 15 minutes of starting the clevidipine
sure that also can lead to fatal complication in the critinfusion, and go back to predose values within the same
cally ill patients. short period after termination of the infusion [5,8,9].
Clevidipine is a selective arterial vasodilator with very  In recent studies where clevidipine was compared
little or no effect of the myocardial contractility and with sodium nitropusside, no statistical difference was
venous capacitance, and also minimal side effects (i.éound in the reduction of the mean arterial pressure. Also
headache, flushing, increase diuresis, nausea and vortiite effect on the heart rate was studied, finding a greater
ing) [1,10]. Clevidipine seems to be an ideal agent for thecrease in the heart rate when sodium nitroprusside was
critical care practitioner for the strict control of blood presused [19].
sure. As clevidipine was designed for the blood pressure Although the dilatation of the coronary resistance
control in the cardiac surgical setting, studies of the usaessels cause a decrease of 30% in coronary perfusion
of clevidipine in other clinical scenarios should be expressure, the global myocardial blood flow is augmented
plored. during the infusion of clevidipine [10].
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Clevidipine and the protective effects in During reperfusion, the bioavailability of the nitric
reperfusion injury oxide is reduced, so dihydropyridine calcium channel
blockers can release nitric oxide from coronary vessels,

The calcium channel blockers, in addition to their claseontrol oxygen consumption by the myocardium by

sic actions, can increase blood flow during ischemia vimodulating bradykinin—mediated nitric oxide release,

bradykinin and nitric oxide-dependent mechanisms araligment endothelial nitric oxide bioavailability through

protect the ischemic myocardium against reperfusion irantioxidative actions and diminish the severity of low

jury by assuring nitric oxide bioavailability [20-23]. This flow myocardial ischemia and preserving the coronary

injury is the result of the accumulation and activation oéndothelial function [24,27-31].

neutrophils, and the oxygen free radicals originated in the In experimental data, a reduction of the infarct area

re-oxygenation of the ischemic tissues causing the disrupf up to 60% is seen when clevidipine is administered

tion of the integrity of the cell membrane [24]. With an[26]. In several studies bradykinin through fyeecep-

excess of calcium entering the cell, altering calcium hder has help to minimize infarct size during myocardial

meostasis can lead to loss of mitochondrial function aridchemia-reperfusion [26,29,32]. The cardioprotective

consequently cell death [25]. action of clevidipine is related to maintain the
Clevidipine can theoretically help to protect againsbioavailability of the nitric oxide [26,33].

organ reperfusion injury. This effect resides in the ca-

pacity of this agent to debilitate oxygen free radical-meNatriuretic and diuretic properties of

diated toxicity and cell calcium overload [26]. Theclevidipine

dihydropyridine calcium channel blockers interfere with

the intracellular calcium metabolism by decreasing the Clevidipine is not only a potent arteriolar dilator, but

transport of calcium through the membrane and by asalso has natriuretic properties [34]. As is known the block-

suring calcium binding to calmodulin [26,27]. age of L-type calcium channels in the kidney elicits
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marked increasing glomerular filtration rate and renahrterial blood pressure and systemic vascular resistance,
blood flow [35]. It does act on the proximal and on thevith a little effect in heart rate; no effects in venous ca-
distal tubes producing natriuresis and diuresis. pacitance vessels. It has also been shown to increase

In a study of induced acute renal failure in ratsstroke volume with no changes in central venous pres-
clevidipine attenuated the severity of the ischemic injurgure. A number of minor side effects are related to the
[34]. This is an area that is of particular importance tonechanism of action of the medication (e.g., headache,
critical care practitioners. flush, polyuria). Nausea, vomiting and dysrrhythmias
were noted occasionally as well. Clevidipine seems to
combine the hemodynamic effects and lack of toxicity of
nicardipine with the rapid onset and offset of nitroprus-
side [19].

Clevidipine promises to be the medication of choice
for the reduction and control of blood pressure during DISCLOSURE: Gabriela Rodriguez reports no con-
and following surgery and in other critical care settingdlicts of interest in the preparation of this manuscript.
In previous studies clevidipine has demonstrated to beJaseph Varon MD, FACP, FCCP, FCCM has served as a
potent arterial dilator. Clevidipine has been shown toonsultant for The Medicines Company that manufac-

Conclusions

have dose and concentration-dependent decreases in mieaa clevidipine.
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