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(Abstract \

Nifedipine is a multiple Ca2+ channel blocker approved for clinical use, is the drug of choice to treat hypertension, and the
treatment of hypertensive patients is generally performed with nifedipine at the daily dose of 20 to 30 mg but some authors
used higher doses. Nifedipine is rapidly absorbed following oral dosing and is rapidly eliminated. The efficacy and safely of
nifedipine, the treatment of patients with nifedipine, and the trials conducted with nifedipine and with other antihypertensive
drugs have been reviewed. The metabolism of nifedipine has been reviewed in humans, nifedipine undergoes a first-pass
metabolism, about one half of the dose of nifedipine is eliminated presystemically, and nifedipine is metabolized by the cyto-
chrome CYP3A4. The pharmacokinetics of nifedipine have been studied in healthy volunteers following oral administration
and nifedipine is eliminated with an elimination half-life of 1.52 hours and the distribution volume of nifedipine is lower the
water volume. The interaction of nifedipine with drugs has been reviewed, nifedipine interacts with drugs, and this interac-
tion affects the plasma concentration of nifedipine. The aim of this study is to review the efficacy and safely of nifedipine,
the treatment of patients with nifedipine, and the trials conducted with nifedipine and with other antihypertensive drugs. In
addition, the metabolism of nifedipine, the pharmacokinetics of nifedipine, and the interactions of nifedipine with drugs have

been reviewed.
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Introduction

Mechanisms of action of nifedipine

Nifedipine is a multiple Ca?" channel blocker approved for
clinical use. An increased concentration of cytosolic Ca2+
causes increased concentration in both cardiac and vascular
smooth muscle cells. In cardiac myocytes, the entry of ex-
tracellular Ca?" causes a larger Ca* release from intracellular
stores (Ca?" induced Ca?' release) and thereby initiates the con-
traction twitch. In smooth muscle cells, entry of Ca®" plays a
dominant role, but the release of Ca®>" from the intracellular
storage sites also contributes to contraction of vascular smooth
muscle, particularly in some vascular beds. Cytosolic Ca*" con-
centrations can be increased by diverse contractile stimuli in
vascular smooth cells [1].

Pharmacological actions of nifedipine

Depolarization of vascular smooth muscle cells depends pri-
marily on the influx of Ca?'. At least three distinct mechanisms
may be responsible for contraction of vascular smooth cells.
First, voltage-gated Ca®* channels open in response to depo-
larisation of the membrane, and extracellular Ca*>* moves down
its electrochemical gradient into the cell. After closure of Ca?*
channels, a finite period of time is required before the channels
open again in response to a stimulus. Second, agonist-induced

contractions that occur with-out despoliation of the membrane
result from stimulation of the Gg-phospholipase C (inositol
1,4,5-tripjosphate) pathway, resulting in the release of intracel-
lular Ca?* from the sarcoplasmic reticulum. Emptying of intra-
cellular Ca?" stores may trigger further influx of extracellular
Ca*" (store-operated Ca®>" entry), but its relevance in smooth
muscle is unresolved. Third, receptor-operated Ca?* channels
allow the entry of extracellular Ca?" in response to receptor
occupancy. An increase in cytosolic Ca?" results in enhanced
binding of Ca*" to calmodulin. The Ca**-calmodulin complex
in turn activates myosin light-chain kinase, with resulting phos-
phorylation of the myosin light chain. Such phosphorylation
promotes interaction between actin and myosin and leads to
sustained contraction of smooth muscle Ca** channel blockers
inhibit the voltage dependent Ca?" channels in vascular smooth
muscle and decreases Ca*" entry. All Ca>" channel antagonists
relax arterial smooth muscle and thereby decrease arterial re-
sistance, blood pressure, and cardiac afterload [1].

Absorption, distribution, metabolism, and elimination of
nifedipine

Immediate-release nifedipine is quickly absorbed after oral in-
take and produces only a briefly elevated blood level of the
drug with an elimination half-life of about 1.8 hours that is
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associated with an abrupt decrease 1n blood pressure, reflex ac-
tivation of the sympathetic nervous system, and tachycardia.
This can cause a typical flush and can increase the risk of angi-
na pectoris by abruptly decreasing coronary perfusion pressure
concomitantly with tachycardia. Sustained-release prepara-
tions of nifedipine reduce fluctuations of plasma concentration.
The bioavailability of all Ca*" channel blockers is reduced, in
some cases markedly, by first-pass metabolism by CYP3A4
enzymes in the interstitial epithelium and the liver. This has
two consequences: (1) the bioavailability of these drugs may
be increased by strong intake of inhibitors of CYP3A4, such as
macrolide and imidazole antibiotics and antiretroviral agents,
and grapefruit juice. Bioavailability is reduced by inducers of
CYP3A4, such as rifampin and carbamazepine. (2) Some Ca*
channel blockers (particularly verapamil) are strong CYP3A4
inhibitors and cause clinically relevant drug interactions with
other CYP3 A4 inhibitors, such as simvastatin and atorvastatin

[1].

Toxicity and untoward responses of nifedipine

The profile of adverse reactions to the Ca?" channel blockers
vary among the drugs in this class. Immediate-release cap-
sules of nifedipine often cause headache, flushing, and dizzi-
ness and can actually worse myocardial ischemia. Dizziness
and flushing are much less of a problem with the sustained-
release formulations and with the dihydropyridines having a
long elimination half-life and providing more constant plasma
drug concentrations. Peripheral oedema may occur in some
patients with Ca** channel blockers but is not the result of
generalized fluid retention; rather, it most likely results from
increased hydrostatic pressure in the lower extremities owing
to precapillary dilatation and reflex post-capillary constriction.
Ca’" channel blockers can cause or aggravate gastroesophageal
reflux [1].

Literature search
The literature search was performed electronically using
PubMed database as search engine and the following key

LE RT3

words were used: “nifedipine efficacy, safety”, “nifedipine
treatment”, “nifedipine trials”, “nifedipine metabolism”, “nife-
dipine pharmacokinetics”, and “nifedipine drug interactions”.
In addition the book: Goodman@Gilman’s. The Pharmacolog-

ical basis of Therapeutics [1] has been consulted.
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Nifedipine molecular structure (molecular weight = 346.339
grams/mole)

Results

Efficacy and safely of nifedipine

Seven studies have been reported on the efficacy and safely of
nifedipine. Immediate-release nifedipine effectively and safely
led to a reduction of the blood pressure in hypertensive patients
[2]. Sustained- and extended-release nifedipine effectively and
safely treated patients with mild or moderate hypertension [3].
Sublingual nifedipine is a safe, effective, and practical agent
for treatment of patients with hypertensive emergencies [4].
Nifedipine, administered at the dose of 30 mg at bedtime, ef-

fectively and safely reduced the blood pressure in hypertensive
patients [5]. In Chinese and European patients with hyperten-
sion, ramipril (10 mg daily) and nifedipine (30 mg daily) were
similarly efficacy and safe in lowering the blood pressure [6].
Long-term administration of nifedipine, administered at the
daily dose of 80mg,was well-tolerated and effectively and
safely reduced the blood pressure in patients with essential hy-
pertension [7]. Pregnant women received 10 mg of nifedipine
tablets or 10 mg of nifedipine capsules. Nifedipine tablets were
as effective as nifedipine capsules for the rapid treatment of
severe hypertension in pregnant women [8].

Treatment of patients with nifedipine

Nine studies have been reported on the treatment of patients
with nifedipine. Nifedipine was administered at the daily dose
of 30 mg to 15 hypertensive patients and nifedipine effectively
lowered the blood pressure [9]. The efficacy of nifedipine in
treatment of hypertension was assessed in 15 patients who re-
ceived nifedipine at the dose of 10, 20 or 30 mg thrice-daily.
Nifedipine is an effective treatment of hypertensive patients
but probably should be used in combination with a potassium
sparing diuretic [10]. The effectiveness of nifedipine in con-
trolling the blood pressure was studied in 20 hypertensive pa-
tients. Eleven patients (55.0%) became normotensive after the
administration of nifedipine at the daily dose of 30 mg and nine
patients (45.0%) became normotensive after the administration
of nifedipine at the daily dose of 60 mg and both doses of nife-
dipine were well-tolerated [11]. Nifedipine was administered
at the daily dose of 10 to 20 mg to 25 hypertensive patients and
this treatment normalized the blood pressure in 98% of patients
[12]. Twenty-seven hypertensive patients received a single
dose of 10 mg of nifedipine which reduced the blood pressure
in most of patients and nifedipine was associated with a rise
in cardiac output and pulse rate [13]. Thirty-one hypertensive
patients received nifedipine once-daily at the dose of 30, 60 or
90 mg and 32 hypertensive patients received propranolol once-
daily at the dose of 80, 160 or 240 mg. Nifedipine was more ef-
fective than propranolol (P-value < 0.02) in reducing the blood
pressure and both treatments were well-tolerated [14]. Nine-
ty-four hypertensive patients received either nifedipine at the
dose of 20 mg twice-daily or cyclopenthiazide at the daily dose
of 0.25 mg and nifedipine lowered the blood pressure as cy-
clopenthiazide [15]. Fifty-one hypertensive patients received
either nifedipine once-daily at the dose of 20 mg or clonidine
which was administered at the initial dose of 0.1 mg with hour-
ly doses of 0.1 mg. Nifedipine reduced the blood pressure in
83% of patients 45 min after dosing and clonidine reduced the
blood pressure in 79% of patients four hours after dosing. Both
nifedipine and clonidine were safe and effective in treatment
of hypertensive patients [16]. A total of 16,069 stroke patients
with a mean age of 68.342.1 years received short-acting nife-
dipine and this treatment was associated with increased risk of
stroke occurrence in elderly hypertensive patients [17].

Trials conducted with nifedipine and with other antihyper-
tensive drugs

Three studies have been reported on the trials conducted with
nifedipine and other antihypertensive drugs. A prospective,
randomized, double-blind trial was conducted in 6,321 hy-
pertensive patients, aged 55 to 80 years, who received either
nifedipine at the daily dose of 30 mg (group A) or hydrochlo-
rothiazide at the daily dose of 25 mg plus amiloride at the daily
dose of 2.5 mg (group B) and patients were followed for three
years. The mean blood pressure decreased similarly with both
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Table 1: Pharmacokinetic parameters of nifedipine which have been obtained in 8 healthy volunteers. A single oral
dose of 8.5 mg of nifedipine was administered to healthy volunteers. Values are the mean+SEM, by Walley et al. [23].

Elimination half-life (h) | Elimination coefficient (h™)

Total body

clearance (ml/min)

Distribution Peak

volume (L/kg) concentration  (ng/

1.52+0.08 0.46+0.02

1,067+59

ml)
1.91+0.11 14:4+0.85

treatments. There were more withdrawals in patients of group
A than in patients of group B because peripheral oedema oc-
curred in 38.1% of patients of group A and in 8.0% of patients
of group B (P-value = 0.02). Deaths from any cardiovascular
or cerebrovascular cause occurred in 6.3% of patients of group
B and in 5.8% of patients of group A (P-value = 0.35). Total
mortality (death from a vascular cause and non-fatal vascular
events) occurred in 12.1% of patients of group B and in 12.7%
patients of group a (P-value = 0.32). Deaths were predominant-
ly non-vascular and occurred in 176 patients of group A and
in 172 patients of group B (P-value = 0.81). Both treatments
had similar efficacy in controlling the blood pressure and were
well-tolerated [18]. It was compared the efficacy of nifedipine,
hydralazine, and labetalol in treatment of severe hypertension
during pregnancy. A total of 21 trials, including 2,183 patients,
compared 7 regimens (oral nifedipine administered at the daily
dose of 50, 60 and 90 mg, intravenous hydralazine adminis-
tered at the daily dose of 15 and 25 mg, and intravenous labet-
alol administered at the daily dose of 200 and 300 mg). Nife-
dipine was superior to hydralazine and labetalol in treatment
of severe hypertension in pregnant women [19]. A multicentre,
parallel-group, open-label, randomised, controlled trial com-
pared the efficacy of 10 mg of oral nifedipine, to that of 200 mg
of oral labetalol, and to that of 1,000 mg of oral methyldopa in
treatment of severe hypertension during pregnancy. All treat-
ments reduced the blood pressure in most women and nifedip-
ine reduced the blood pressure more effectively than labetalol
and methyldopa [20].

Metabolism of nifedipine

Waller et al. [21] studied the first-pass metabolism of nifedip-
ine in six healthy volunteers. An oral formulation of nifedipine
(100 pg/ml) was provided and a single dose of 20 or 30 mg of
nifedipine was administered to fasting healthy volunteers. The
bioavailability of nifedipine was 0.43 suggesting that about
half of the dose of nifedipine is eliminated presystemically.
Holtbecker et al. [22] stated that nifedipine is almost complete-
ly metabolized in humans by CYP3A4 and this cytochrome
is present in human liver, small bowel, and other extrahepatic
tissues.

Pharmacokinetics of nifedipine

Walley et al. [23] studied the pharmacokinetics of nifedipine in
eight healthy volunteers, aged 29 years (range, 22 to 39), and
weighing 73 kg (range, 59 to 85) who received a single oral
dose of 8.5 mg of nifedipine. Table | summarizes the pharma-
cokinetic parameters of nifedipine which have been obtained
in eight healthy volunteers.

Table 1 shows that nifedipine is rapidly eliminated as the mean
elimination half-life is 1.52 hours, the distribution volume of
nifedipine is lower than the water volume, and nifedipine rap-
idly achieves the steady-state concentration.

Interactions of nifedipine with drugs
Seven studies have been reported on the interactions of nife-
dipine with drugs. Eleven patients received 30 mg daily of

diltiazem plus 10 mg of nifedipine 4 times-daily and both
treatments lasted one week. The concomitant administration
of diltiazem and nifedipine caused an increase in the plasma
concentration of nifedipine [24]. Twelve healthy volunteers re-
ceived cimetidine once-daily at the dose of 800 mg, ranitidine
once-daily at the dose of 300 mg, and nifedipine once-daily at
the dose of 20 mg. Cimetidine produced a significant increase
in the area under the concentration-time curve of nifedipine
whereas ranitidine did not produce any significant changes in
the pharmacokinetic parameters of nifedipine [25]. Rifampicin
was administered at the daily dose of 600 mg and nifedipine
was co-administered at the daily dose of 20 mg and both treat-
ments lasted 7 days. Rifampicin significantly reduced the plas-
ma concentration of nifedipine thus reduced the antihyperten-
sive effect of nifedipine [26]. Non-steroidal anti-inflammatory
drugs were co-administered with nifedipine. Non-steroidal
anti-inflammatory drugs induced the metabolism of nifedip-
ine thus the co-administration of anti-inflammatory drugs with
nifedipine reduced the plasma concentration and the antihyper-
tensive effect of nifedipine [27]. Patients with Type II diabetes
and with hypertension received metformin at the daily dose of
1,000 mg and nifedipine at the daily dose of 30 mg and nifedip-
ine significantly increased the absorption of metformin [28].
Metformin was administered at the daily dose of 1,000 mg and
nifedipine was co-administered at the daily dose of 20 mg and
nifedipine reduced the concentration of glucose in human um-
bilical vein cells [29]. Fifteen patients received 0.3 pg/kg/min
of nifedipine as an infusion and 0.5 mg/kg of enoximone as
a bolus. Nifedipine plasma level dropped to values less than
15 ng/ml thus enoximone reduced the plasma concertation of
nifedipine [30].

Discussion

Nifedipine is a multiple Ca*" channel blocker approved for
clinical use. An increased concentration of cytosolic Ca**
causes increased concentration in both cardiac and vascular
smooth muscle cells. In cardiac myocytes, the entry of extra-
cellular Ca*" causes a larger Ca®" release from intracellular
stores (Ca”" induced Ca*" release) and thereby initiates the con-
traction twitch. In smooth muscle cells, entry of Ca*" plays a
dominant role, but the release of Ca?* from the intracellular
storage sites also contributes to contraction of vascular smooth
muscle, particularly in some vascular beds. At least three dis-
tinct mechanisms may be responsible for contraction of vascu-
lar smooth cells. First, voltage-gated Ca>" channels open in re-
sponse to depolarisation of the membrane, and extracellular
Ca* moves down its electrochemical gradient into the cell. Af-
ter closure of Ca?" channels, a finite period of time is required
before the channels open again in response to a stimulus. Sec-
ond, agonist-induced contractions that occur with-out despoli-
ation of the membrane result from stimulation of the Gq-phos-
pholipase C (inositol 1,4,5-tripjosphate) pathway, resulting in
the release of intracellular Ca®* from the sarcoplasmic reticu-
lum. Emptying of intracellular Ca®* stores may trigger further
influx of extracellular Ca*" (store-operated Ca*" entry), but its
relevance in smooth muscle is unresolved. Third, receptor-op-
erated Ca®* channels allow the entry of extracellular Ca*" in
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response to receptor occupancy. An increase in cytosolic Ca™"
results in enhanced binding of Ca?** to calmodulin. Nifedipine
is quickly absorbed after oral intake and the elimination half-
life of nifedipine is 1.8 hours and the bioavailability of nifedip-
ine is reduced by CYP3A4. Immediate-release capsules of
nifedipine often cause headache, flushing, and dizziness and
can actually worse myocardial ischemia. Dizziness and flush-
ing are much less of a problem with the sustained-release for-
mulations and with the dihydropyridines having a long elimi-
nation half-life and providing more constant plasma drug
concentrations [1]. The efficacy and safely of nifedipine have
been reviewed. Immediate-release nifedipine effectively and
safely reduces the blood pressure in hypertensive patients [2],
sustained- and extended-release nifedipine effectively and
safely treats patients with mild or moderate hypertension [3],
sublingual nifedipine is a safe, effective, and practical agent for
treatment of patients with hypertensive emergencies [4], nife-
dipine, administered at the dose of 30 mg at bedtime, effec-
tively and safely reduces the blood pressure in hypertensive
patients [5], ramipril, administered at the daily dose of 10 mg,
is effective as nifedipine, administered at the daily dose of 30
mg, in lowering the blood pressure [6], long-term administra-
tion of nifedipine, administered at the daily dose of 80 mg, is
well-tolerated and effectively and safely reduces the blood
pressure in patients with essential hypertension [7], and 10 mg
of nifedipine tablets are effective as 10 mg of nifedipine cap-
sules in treatment of severe hypertension in pregnant women
[8]. These results indicate that nifedipine, administered at dif-
ferent doses, lowers the blood pressure in hypertensive pa-
tients. Long-term administration of nifedipine, administered at
the daily dose of 80 mg, is well-tolerated and lowers the blood
pressure in patients with essential hypertension, and ramipril,
administered at the daily dose of 10 mg, lowers the blood pres-
sure as nifedipine administered at the daily dose of 30 mg. The
treatment of patients with nifedipine has been reviewed. Nife-
dipine, administered at the daily dose of 30 mg, lowers the
blood pressure in hypertensive patients [9], nifedipine, admin-
istered at the dose of 10, 20 or 30 mg thrice-daily, treats hyper-
tensive patients but probably should be used in combination
with a potassium sparing diuretic [10], some hypertensive pa-
tients become normotensive with nifedipine administered at
the daily dose of 30 mg and other hypertensive patients be-
come normotensive with nifedipine administered at the daily
dose 60 mg and both doses of nifedipine are well-tolerated
[11], nifedipine, administered at the daily dose of 10 to 20 mg,
normalizes the blood pressure in most of hypertensive patients
[12], nifedipine, administered at the single dose of 10 mg, low-
ers the blood pressure in hypertensive patients and causes a rise
in cardiac output and pulse-rate [13], nifedipine, administered
once-daily at the dose of 30, 60 or 90 mg, reduces the blood
pressure in hypertensive patients more effectively (P-value <
0.02) than propranolol administered once-daily at the dose of
80, 160 or 240 mg [14], nifedipine, administered at the dose of
20 mg twice-daily, lowers the blood pressure in hypertensive
patients as cyclopenthiazide administered at the daily dose of
0.25 mg [15], nifedipine, administered once-daily at the dose
of 20 mg, lowers the blood pressure in most of hypertensive
patients and clonidine, administered at the initial dose of 0.1
mg with hourly doses of 0.1 mg, lowers the blood pressure in
most of hypertensive patients and both treatments are safe [16],
and old patients receiving short-acting nifedipine are associat-
ed with increased risk of stroke [17]. These results indicate that
nifedipine, administered at different doses, lowers the blood
pressure in hypertensive patients. Nifedipine, administered at

the dose of 10, 20 or 30 mg thrice-daily, 1s an effective treat-
ment of hypertensive patients but probably should be com-
bined with a potassium sparing diuretic, some hypertensive
patients become normotensive with nifedipine administered at
the daily dose of 30 mg and other hypertensive patients be-
come normotensive with nifedipine administered at the daily
dose of 60 mg, nifedipine, administered once-daily at the dose
of 30, 60 or 90 mg, lowers the blood pressure more effectively
than propranolol administered once-daily at the dose of 80, 160
or 240 mg, nifedipine, administered at the daily dose of 20 mg,
lowers the blood pressure as cyclopenthiazide administered at
the daily dose of 0.25 mg, nifedipine, administered once-daily
at the dose of 20 mg, lowers the blood pressure in most of hy-
pertensive patients as clonidine, administered at the initial dose
of 0.1 mg with hourly doses of 0.1 mg, and old patients receiv-
ing short-acting nifedipine are associated with increased risk of
stroke. The trials conducted with nifedipine and with other hy-
pertensive drugs have been reviewed. A prospective, random-
ized, double-blind trial was conducted in old hypertensive pa-
tients who received either nifedipine at the daily dose of 30 mg
or hydrochlorothiazide at the daily dose of 25 mg plus amiloride
at the daily dose of 2.5 mg. The blood pressure decreases simi-
larly with both treatments and both treatments are well-tolerat-
ed but there was more withdrawals (P-value = 0.02) because
peripheral oedema in patients treated with nifedipine [18], a
total of 21 trials, including 2,183 hypertensive pregnant wom-
en, tested the efficacy of oral nifedipine, administered at the
daily dose of 50, 60 and 90 mg, versus that of intravenous hy-
dralazine, administered at the daily dose of 15 and 25 mg, and
versus that of intravenous labetalol, administered at the daily
dose of 200 and 300 mg, in treatment of severe hypertension in
pregnant women. Nifedipine is superior to hydralazine and la-
betalol in treatment of severe hypertension during pregnancy
[19], a multicentre, parallel-group, open-label, randomized,
controlled trial compared the efficacy of 10 mg of oral nifedip-
ine, to that of 200 mg of oral labetalol and to that of 1,000 mg
of oral methyldopa in treatment of severe hypertension during
pregnancy. All treatments reduce the blood pressure in most
women and nifedipine reduces the blood pressure more effec-
tively than labetalol and methyldopa [20]. The metabolism of
nifedipine has been reviewed. The first-pass metabolism of
nifedipine has been studied in six healthy volunteers who re-
ceived nifedipine orally at a single dose of 20 or 30 mg and
about half of the dose of nifedipine is eliminated presystemi-
cally [21] and nifedipine is almost completely metabolized by
CYP3A4 and this cytochrome is present in human liver, small
bowel, and other extrahepatic tissues [22]. Walley et al. [23]
studied the pharmacokinetics of nifedipine in eight healthy
volunteers who received a single oral dose of 8.5 mg of nife-
dipine. Nifedipine is rapidly eliminated as the elimination half-
life is 1.52+0.08 hours and the distribution volume of nifedip-
ine is lower than the water volume. The interactions of
nifedipine with drugs have been reviewed. Diltiazem was ad-
ministered at the daily dose of 30 mg and nifedipine was co-
administered at a dose of 10 mg 4 times-daily, both treatments
lasted one week, and diltiazem increases the plasma concentra-
tion of nifedipine [24], cimetidine was administered once-daily
at the dose of 800 mg, ranitidine was administered once-daily
at the dose of 300 mg, and nifedipine was administered once-
daily at the dose of 20 mg. Cimetidine increases the area under
the concentration-time curve of nifedipine whereas ranitidine
does not produce any significant changes in the pharmacoki-
netic parameters of nifedipine [25], rifampicin was adminis-
tered at the daily dose of 600 mg and nifedipine was co-admin-
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1stered at the daily dose of 20 mg and both treatments lasted 7
days. Rifampicin reduces the plasma concentration of nifedip-
ine thus reduces the antihypertensive effect of nifedipine [26],
non-steroidal anti-inflammatory drugs were co-administered
with nifedipine. The co-administration of nonsteroidal anti-in-
flammatory drugs with nifedipine induced the metabolism of
nifedipine and decreased the plasma concentration of nifedip-
ine thus reduces the antihypertensive effect of nifedipine [27],
patients with Type II diabetes and with hypertension received
metformin at the daily dose of 1,000 mg and nifedipine at the
daily dose of 30 mg and nifedipine significantly increases the
absorption of metformin [28], metformin was administered at
the daily dose of 1,000 mg and nifedipine was co-administered
at the daily dose of 20 mg and nifedipine reduces the concen-
tration of glucose in human umbilical vein cells [29], and nife-
dipine was administered at the dose of 0.3 pg/kg/min as an in-
fusion and enoximone was administered at the dose of 0.5 mg/
kg as a bolus and enoximone reduces the plasma concentration
of nifedipine [30]. These results indicate that nifedipine inter-
acts with drugs and the interaction of nifedipine with drugs af-
fects the plasma concentration of nifedipine.

Conclusion

Nifedipine is a multiple Ca?* channel blocker approved for
clinical use. The efficacy and safely of nifedipine, the treat-
ment of patients with nifedipine, and the trials conducted with
nifedipine and with other antihypertensive drugs have been
reviewed. Nifedipine undergoes a first-pass metabolism in hu-
mans, about half of the dose of nifedipine is eliminated presys-
temically, and nifedipine is metabolized in humans by the cy-
tochrome CYP3A4. The pharmacokinetics of nifedipine have
been studied in healthy volunteers after oral administration of
nifedipine and nifedipine is eliminated with a mean elimina-
tion half-life of 1.52 hours. The interactions of nifedipine with
drugs have been reviewed and nifedipine interacts with drugs
and this interaction affects the plasma concentration of nifedip-
ine. The aim of this study is to review the clinical pharmacol-
ogy of nifedipine.
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