NIFEDIPINE- nifedipine capsule
Lupin Pharmaceuticals Inc

Nifedipine Capsules

DESCRIPTION

Nifedipine is an antianginal drug belonging to a class of pharmacological agents, the calcium channel
blockers. Nifedipine is 3,5-pyridinedicarboxylic acid, 1,4-dihydro-2,6-dimethyl-4-(2-nitrophenyl)-,
dimethyl ester, C 17H 18N 20 ¢, and has the structural formula:
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Nifedipine is a yellow crystalline substance, practically insoluble in water but soluble in ethanol. It has
a molecular weight of 346.3. Nifedipine capsules are formulated as soft gelatin capsules for oral
administration each containing 10 mg nifedipine.

Inert ingredients in the formulation are: FD&C blue number 1 lake, gelatin, glycerin, isobutyl alcohol,
menthol, polyethylene glycol, polyvinylpyrrolidone, red iron oxide, shellac, sorbitol, sorbitans, titanium
dioxide and water.

CLINICAL PHARMACOLOGY

Nifedipine is a calciumion influx inhibitor (slow-channel blocker or calciumion antagonist) and inhibits
the transmembrane influx of calciumions into cardiac muscle and smooth muscle. The contractile
processes of cardiac muscle and vascular smooth muscle are dependent upon the movement of
extracellular calciumions into these cells through specific ion channels. Nifedipine selectively inhibits
calciumion influx across the cell membrane of cardiac muscle and vascular smooth muscle without
changing serum calcium concentrations.

Mechanism of Action

The precise means by which this inhibitionrelieves angina has not been fully determined, but includes at
least the following two mechanisms:

1) Relaxation and Prevention of Coronary Artery Spasm

Nifedipine dilates the main coronary arteries and coronary arterioles, both in normal and ischemic
regions, and is a potent inhibitor of coronary artery spasm, whether spontaneous or ergonovine-
induced. This property increases myocardial oxygen delivery in patients with coronary artery spasm,
and is responsible for the effectiveness of nifedipine in vasospastic (Prinzmetal’s or variant) angina.
Whether this effect plays any role in classical angina is not clear, but studies of exercise tolerance have
not shown an increase in the maximum exercise rate-pressure product, a widely accepted measure of
oxygen utilization. This suggests that, in general, relief of spasm or dilation of coronary arteries is not
an important factor in classical angina.

2) Reduction of Oxygen Utilization



Nifedipine regularly reduces arterial pressure at rest and at a given level of exercise by dilating
peripheral arterioles and reducing the total peripheral resistance (afterload) against which the heart
works. This unloading of the heart reduces myocardial energy consumption and oxygen requirements
and probably accounts for the effectiveness of nifedipine in chronic stable angina.

Pharmacokinetics and Metabolism

Nifedipine is rapidly and fully absorbed after oral administration. The drug is detectable in serum 10
minutes after oral administration, and peak blood levels occur in approximately 30 minutes.
Bioavailability is proportional to dose from 10 to 30 mg; half-life does not change significantly with
dose. There is little difference inrelative bioavailability when nifedipine capsules are given orally and
either swallowed whole, bitten and swallowed, or bitten and held sublingually. However, biting through
the capsule prior to swallowing does result inslightly earlier plasma concentrations (27 ng/mL 10
minutes after 10 mg) than if capsules are swallowed intact. It is highly bound by serum proteins.
Nifedipine is extensively converted to inactive metabolites and approximately 80 percent of nifedipine
and metabolites are eliminated via the kidneys. The half-life of nifedipine in plasma is approximately
two hours. Since hepatic biotransformation is the predominant route for the disposition of nifedipine,
the pharmacokinetics may be altered in patients with chronic liver disease. Patients with hepatic
impairment (liver cirrhosis) have a longer disposition half-life and higher bioavailability of nifedipine
than healthy volunteers. The degree of serum protein binding of nifedipine is high (92-98%). Protein
binding may be greatly reduced in patients with renal or hepatic impairment.

In healthy subjects, the elimination half-life of a BID sustained release nifedipine formulation [that was
neither Nifedipine Capsules nor Nifedipine Extended Release Tablets] was longer in elderly subjects
(6.7 h) compared to young subjects (3.8 h) following oral administration. A decreased clearance was
also observed in the elderly (348 mL/min) following intravenous administration.

Co-administration of nifedipine with grapefruit juice resulted in approximately a 2-fold increase in
nifedipine AUC and Cmax with no change in half-life. The increased plasma concentrations are most
likely due to inhibition of CYP 3A4 related first-pass metabolism.

Hemodynamics

Like other slow-channel blockers, nifedipine exerts a negative inotropic effect onisolated myocardial
tissue. This is rarely, if ever, seeninintact animals or man, probably because of reflex responses to its
vasodilating effects. In man, nifedipine causes decreased peripheral vascular resistance and a fall in
systolic and diastolic pressure, usually modest (5-10mm Hg systolic), but sometimes larger. There is
usually a small increase in heart rate, a reflex response to vasodilation. Measurements of cardiac
function in patients with normal ventricular function have generally found a small increase in cardiac
index without major effects on ejection fraction, left ventricular end diastolic pressure (LVEDP) or
volume (LVEDV). In patients with impaired ventricular function, most acute studies have shown some
increase in ejection fraction and reduction in left ventricular filling pressure.

Electrophysiologic Effects

Although, like other members of its class, nifedipine decreases sinoatrial node function and
atrioventricular conduction in isolated myocardial preparations, such effects have not been seenin
studies in intact animals or in man. In formal electrophysiologic studies, predominantly in patients with
normal conduction systems, nifedipine has had no tendency to prolong atrioventricular conduction,
prolong sinus node recovery time, or slow sinus rate.

INDICATIONS AND USAGE
I. Vasospastic Angina

Nifedipine is indicated for the management of vasospastic angina confirmed by any of the following



criteria: 1) classical pattern of angina at rest accompanied by ST segment elevation, 2) angina or
coronary artery spasm provoked by ergonovine, or 3) angiographically demonstrated coronary artery
spasm. In those patients who have had angiography, the presence of significant fixed obstructive
disease is not incompatible with the diagnosis of vasospastic angina, provided that the above criteria are
satisfied. Nifedipine may also be used where the clinical presentation suggests a possible vasospastic
component but where vasospasm has not been confirmed, e.g., where pain has a variable threshold on
exertion or when angina is refractory to nitrates and/or adequate doses of beta blockers.

II. Chronic Stable Angina (Classical Effort-Associated Angina)

Nifedipine is indicated for the management of chronic stable angina (effort-associated angina) without
evidence of vasospasm in patients who remain symptomatic despite adequate doses of beta blockers
and/or organic nitrates or who cannot tolerate those agents. In chronic stable angina (effort-associated
angina) nifedipine has been effective in controlled trials of up to eight weeks duration in reducing
angina frequency and increasing exercise tolerance, but confirmation of sustained effectiveness and
evaluation of long-term safety in these patients are incomplete. Controlled studies in small numbers of
patients suggest concomitant use of nifedipine and betablocking agents may be beneficial in patients with
chronic stable angina, but available information is not sufficient to predict with confidence the effects
of concurrent treatment, especially in patients with compromised left ventricular function or cardiac
conduction abnormalities. When introducing such concomitant therapy, care must be taken to monitor
blood pressure closely since severe hypotension can occur fromthe combined effects of the drugs.
(See WARNINGS).

CONTRAINDICATIONS

Known hypersensitivity reaction to nifedipine.

WARNINGS
Excessive Hypotension

Although, in most patients, the hypotensive effect of nifedipine is modest and well tolerated, occasional
patients have had excessive and poorly tolerated hypotension. These responses have usually occurred
during initial titration or at the time of subsequent upward dosage adjustment. Although patients have
rarely experienced excessive hypotension on nifedipine alone, this may be more common in patients on
concomitant beta-blocker therapy. Although not approved for this purpose, nifedipine and other
immediate-release nifedipine capsules have been used (orally and sublingually) for acute reduction of
blood pressure. Several well-documented reports describe cases of profound hypotension, myocardial
infarction, and death when immediate-release nifedipine was used in this way. Nifedipine capsules
should not be used for the acute reduction of blood pressure.

Nifedipine and other immediate-release nifedipine capsules have also beenused for the long-term
control of essential hypertension, although no properly-controlled studies have been conducted to
define an appropriate dose or dose interval for such treatment. Nifedipine capsules should not be
used for the control of essential hypertension.

Several well-controlled, randomized trials studied the use of immediate-release nifedipine in patients
who had just sustained myocardial infarctions. In none of these trials did immediate-release nifedipine
appear to provide any benefit. In some of the trials, patients who received immediate-release nifedipine
had significantly worse outcomes than patients who received placebo. Nifedipine capsules should not
be adminis tered within the first week or two after myocardial infarction, and they should also be
avoided in the setting of acute coronary syndrome (when infarction may be imminent).

Severe hypotension and/or increased fluid volume requirements have been reported in patients
receiving nifedipine together with a beta-blocking agent who underwent coronary artery bypass surgery
using high dose fentanyl anesthesia. The interaction with high dose fentanyl appears to be due to the



combination of nifedipine and a beta blocker, but the possibility that it may occur with nifedipine alone,
with low doses of fentanyl, in other surgical procedures, or with other narcotic analgesics cannot be
ruled out. In nifedipine treated patients where surgery using high dose fentanyl anesthesia is
contemplated, the physician should be aware of these potential problems and, if the patient’s condition
permits, sufficient time (at least 36 hours) should be allowed for nifedipine to be washed out of the
body prior to surgery.

Increased Angina and/or Myocardial Infarction

Rarely, patients, particularly those who have severe obstructive coronary artery disease, have
developed well documented increased frequency, duration and/or severity of angina or acute
myocardial infarction on starting nifedipine or at the time of dosage increase. The mechanism of this
effectis not established.

Beta Blocker Withdrawal

Patients recently withdrawn from beta blockers may develop a withdrawal syndrome with increased
angina, probably related to increased sensitivity to catecholamines. Initiation of nifedipine treatment will
not prevent this occurrence and might be expected to exacerbate it by provoking reflex catecholamine
release. There have been occasional reports of increased angina in a setting of beta blocker withdrawal
and nifedipine initiation. It is important to taper beta blockers if possible, rather than stopping them
abruptly before beginning nifedipine.

Congestive Heart Failure

Rarely, patients, usually receiving a beta blocker, have developed heart failure after beginning
nifedipine. Patients with tight aortic stenosis may be at greater risk for such an event, as the unloading
effect of nifedipine would be expected to be of less benefit to these patients, owing to their fixed
impedance to flow across the aortic valve.

PRECAUTIONS

General
Hypotension

Because nifedipine decreases peripheral vascular resistance, careful monitoring of blood pressure
during the initial administration and titration of nifedipine is suggested. Close observationis especially
recommended for patients already taking medications that are known to lower blood pressure. (See
WARNINGS).

Peripheral Edema

Mild to moderate peripheral edema, typically associated with arterial vasodilation and not due to left
ventricular dysfunction, occurs in about one in ten patients treated with nifedipine. This edema occurs
primarily in the lower extremities and usually responds to diuretic therapy. With patients whose angina
is complicated by congestive heart failure, care should be taken to differentiate this peripheral edema
fromthe effects of increasing left ventricular dysfunction.

Laboratory Tests

Rare, usually transient, but occasionally significant elevations of enzymes such as alkaline phosphatase,
CPK, LDH, SGOT and SGPT have been noted. The relationship to nifedipine therapy is uncertainin
most cases, but probable in some. These laboratory abnormalities have rarely been associated with
clinical symptoms; however, cholestasis with or without jaundice has beenreported. Rare instances of
allergic hepatitis have been reported.

Nifedipine, like other calcium channel blockers, decreases platelet aggregation in vitro. Limited clinical
studies have demonstrated a moderate but statistically significant decrease in platelet aggregation and an



increase in bleeding time in some nifedipine patients. This is thought to be a function of inhibition of
calcium transport across the platelet membrane. No clinical significance for these findings has been
demonstrated.

Positive direct Coombs Test with/without hemolytic anemia has been reported but a causal relationship
between nifedipine administration and positivity of this laboratory test, including hemolysis, could not
be determined.

Although nifedipine has been used safely in patients with renal dysfunction and has been reported to
exert a beneficial effect, in certain cases, rare, reversible elevations in BUN and serum creatinine have
beenreported in patients with pre-existing chronic renal insufficiency. The relationship to nifedipine
therapy is uncertain in most cases but probable in some.

Drug Interactions
Beta-adrenergic blocking agents

(See INDICATIONS AND USAGE and WARNINGS). Experience in over 1400 patients in a non-
comparative clinical trial has shown that concomitant administration of nifedipine and beta-blocking
agents is usually well tolerated, but there have been occasional literature reports suggesting that the
combination may increase the likelihood of congestive heart failure, severe hypotension or
exacerbation of angina.

Long-acting nitrates

Nifedipine may be safely co-administered with nitrates, but there have been no controlled studies to
evaluate the antianginal effectiveness of this combination.

Digitalis

Since there have beenisolated reports of patients with elevated digoxin levels, and there is a possible
interaction between digoxin and nifedipine, it is recommended that digoxin levels be monitored when
initiating, adjusting, and discontinuing nifedipine to avoid possible over- or under-digitalization.
Quinidine

There have beenrare reports of an interaction between quinidine and nifedipine (with a decreased
plasma level of quinidine).

Coumarin anticoagulants

There have beenrare reports of increased prothrombin time in patients taking coumarin anticoagulants to
whom nifedipine was administered. However, the relationship to nifedipine therapy is uncertain.

Cimetidine

A study in six healthy volunteers has shown a significant increase in peak nifedipine plasma levels
(80%) and area-under-the-curve (74%) after a one week course of cimetidine at 1000 mg per day and
nifedipine at 40 mg per day. Ranitidine produced smaller, non-significant increases. The effect may be
mediated by the known inhibition of cimetidine on hepatic cytochrome P-450, the enzyme system

probably responsible for the first-pass metabolism of nifedipine. If nifedipine therapy is initiated in a
patient currently receiving cimetidine, cautious titration is advised.

Other Interactions

Grapefruit Juice

Co-administration of nifedipine with grapefruit juice resulted in approximately a 2-fold increase in
nifedipine AUC and Cmax with no change in half-life. The increased plasma concentrations are most
likely due to inhibition of CYP 3A4 related first-pass metabolism. Co-administration of nifedipine with
grapefruit juice is to be avoided.



Carcinogenesis, Mutagenesis, Impairment of Fertility

Nifedipine was administered orally to rats for two years and was not shown to be carcinogenic. When
givento rats prior to mating, nifedipine caused reduced fertility at a dose approximately 30 times the
maximum recommended human dose. There is a literature report of reversible reduction in the ability of
human sperm obtained from a limited number of infertile men taking recommended doses of nifedipine to
bind to and fertilize an ovum in vitro. In vivo mutagenicity studies were negative.

Pregnancy
Pregnancy Category C

Nifedipine has been shown to produce teratogenic findings in rats and rabbits, including digital
anomalies similar to those reported for phenytoin. Digital anomalies have beenreported to occur with
other members of the dihydropyridine class and are possibly a result of compromised uterine blood
flow. Nifedipine administration was associated with a variety of embryotoxic, placentotoxic, and
fetotoxic effects, including stunted fetuses (rats, mice, rabbits), rib deformities (mice), cleft palate
(mice), small placentas and underdeveloped chorionic villi (monkeys), embryonic and fetal deaths (rats,
mice, rabbits), and prolonged pregnancy/decreased neonatal survival (rats; not evaluated in other
species). On a mg/kg basis, all of the doses associated with the teratogenic embryotoxic or fetotoxic
effects in animals were higher (3.5 to 42 times) than the maximum recommended human dose of 120
mg/day. On a mg/m 2 basis, some doses were higher and some were lower than the maximum
recommended human dose but all are within an order of magnitude of it. The doses associated with
placentotoxic effects in monkeys were equivalent to or lower than the maximum recommended human
dose on a mg/m 2 basis.

There are no adequate and well-controlled studies in pregnant women. Nifedipine should be used
during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Pediatric Use

Safety and effectiveness in pediatric patients have not been established. Use in pediatric population is
not recommended.

Geriatric Use

Although small pharmacokinetic studies have identified an increased half-life and increased Cmax and
AUC (See CLINICAL PHARMACOLOGY: Pharmacokinetics and Metabolism), clinical studies of
nifedipine did not include sufficient numbers of subjects aged 65 and over to determine whether they
respond differently from younger subjects. Other reported clinical experience has not identified
differences inresponse between the elderly and younger patients. In general, dose selection for an
elderly patient should be cautious, usually starting at the low end of the dosing range, reflecting the
greater frequency of decreased hepatic, renal or cardiac function, and of concomitant disease or other
drug therapy.

ADVERSE REACTIONS

In multiple-dose U.S. and foreign controlled studies in which adverse reactions were reported
spontaneously, adverse effects were frequent but generally not serious and rarely required
discontinuation of therapy or dosage adjustment. Most were expected consequences of the vasodilator
effects of nifedipine.

Nifedipine (%) Placebo (%)
Adverse Effect (N=226) (N=235)
Dizziness, lightheadedness, giddiness 27 15

Flushing, heat sensation 25 8



Headache 23 20
Weakness 12 10
Nausea, heartburn 1
Muscle cramps, tremor 8
Peripheral edema 7
Nervousness, mood changes 7
Palpitation 7
Dyspnea, cough, wheezing 6
Nasal congestion, sore throat 6

There is also a large uncontrolled experience in over 2100 patients in the United States. Most of the
patients had vasospastic or resistant angina pectoris, and about half had concomitant treatment with beta-
adrenergic blocking agents. The most common adverse events were:

Incidence Approximately 10 %

Cardiovascular: peripheral edema

Central Nervous System: dizziness or lightheadedness
Gastrointestinal: nausea

Systemic: headache and flushing, weakness

Incidence Approximately 5%

Cardiovascular: transient hypotension

Incidence 2% or Less

Cardiovascular: palpitation

Respiratory: nasal and chest congestion, shortness of breath
Gastrointestinal: diarrhea, constipation, cramps, flatulence
Musculoskeletal: inflammation, joint stiffness, muscle cramps

Central Nervous System: shakiness, nervousness, jitteriness, sleep disturbances, blurred vision,
difficulties in balance

Other: dermatitis, pruritus, urticaria, fever, sweating, chills, sexual difficulties

Incidence Approximately 0.5%

Cardiovascular: syncope (mostly with initial dosing and/or an increase in dose), erythromelalgia
Incidence Less Than 0.5%

Hematologic: thrombocytopenia, anemia, leukopenia, purpura

Gastrointestinal: allergic hepatitis

Face and Throat: angioedema (mostly oropharyngeal edema with breathing difficulty in a few patients),
gingival hyperplasia

CNS: depression, paranoid syndrome

Special Senses: transient blindness at the peak of plasma level, tinnitus

Urogenital: nocturia, polyuria

Other: arthritis with ANA (+), exfoliative dermatitis, gynecomastia

Musculoskeletal: myalgia



Several of these side effects appear to be dose related. Peripheral edema occurred in about one in 25
patients at doses less than 60 mg per day and in about one patient in eight at 120 mg per day or more.
Transient hypotension, generally of mild to moderate severity and seldomrequiring discontinuation of
therapy, occurred in one of 50 patients at less than 60 mg per day and in one of 20 patients at 120 mg per
day or more.

Very rarely, introduction of nifedipine therapy was associated with an increase in anginal pain, possibly
due to associated hypotension. Transient unilateral loss of vision has also occurred.

In addition, more serious adverse events were observed, not readily distinguishable from the natural
history of the disease in these patients. It remains possible, however, that some or many of these events
were drug related. Myocardial infarction occurred in about 4% of patients and congestive heart failure
or pulmonary edema in about 2%. Ventricular arrhythmias or conduction disturbances each occurred in
fewer than 0.5% of patients.

In a subgroup of over 1000 patients receiving nifedipine with concomitant beta blocker therapy, the
pattern and incidence of adverse experiences was not different from that of the entire group of
nifedipine treated patients. (See PRECAUTIONS). Ina subgroup of approximately 250 patients with a
diagnosis of congestive heart failure as well as angina pectoris (about 10% of the total patient
population), dizziness or lightheadedness, peripheral edema, headache or flushing each occurred in one
in eight patients. Hypotension occurred in about one in 20 patients. Syncope occurred in approximately
one patient in 250. Myocardial infarction or symptoms of congestive heart failure each occurred in
about one patient in 15. Atrial or ventricular dysrhythmias each occurred in about one patient in 150.

In post-marketing experience, there have beenrare reports of exfoliative dermatitis caused by
nifedipine. There have beenrare reports of exfoliative or bullous skin adverse events (such as
erythema multiforme, Stevens-Johnson Syndrome, and toxic epidermal necrolysis) and photosensitivity
reactions.

OVERDOSAGE

Experience with nifedipine overdosage is limited. Generally, overdosage with nifedipine leading to
pronounced hypotension calls for active cardiovascular support including monitoring of cardiovascular
and respiratory function, elevation of extremities, and judicious use of calcium infusion, pressor agents
and fluids. Clearance of nifedipine would be expected to be prolonged in patients with impaired liver
function. Since nifedipine is highly protein bound, dialysis is not likely to be of any benefit; however,
plasmapheresis may be beneficial.

DOSAGE AND ADMINISTRATION

The dosage of nifedipine needed to suppress angina and that can be tolerated by the patient must
be established by titration. Excessive doses can result in hypotension.

Therapy should be initiated with the 10 mg capsule. The starting dose is one 10 mg capsule, swallowed
whole, 3 times/day. The usual effective dose range is 10-20 mg three times daily. Some patients,
especially those with evidence of coronary artery spasm, respond only to higher doses, more frequent
administration, or both. In such patients, doses of 20-30 mg three or four times daily may be effective.
Doses above 120 mg daily are rarely necessary. More than 180 mg per day is not recommended.

In most cases, nifedipine titration should proceed over a 7-14 day period so that the physician can
assess the response to each dose level andmonitor the blood pressure before proceeding to higher
doses.

If symptoms so warrant, titration may proceed more rapidly provided that the patient is assessed
frequently. Based on the patient’s physical activity level, attack frequency, and sublingual nitroglycerin
consumption, the dose of nifedipine may be increased from 10 mg t.i.d. to 20 mg t.i.d. and then to 30 mg
t.i.d. over a three-day period.



In hospitalized patients under close observation, the dose may be increased in 10 mg increments over
four- to six-hour periods as required to control pain and arrhythmias due to ischemia. A single dose
should rarely exceed 30 mg.

Co-administration of nifedipine with grapefruit juice is to be avoided (See CLINICAL
PHARMACOLOGY and PRECAUTIONS: Other Interactions).

No “rebound effect” has been observed upon discontinuation of nifedipine. However, if discontinuation
of nifedipine is necessary, sound clinical practice suggests that the dosage should be decreased
gradually with close physician supervision.

Co-Adminis tration with Other Antianginal Drugs

Sublingual nitroglycerin may be taken as required for the control of acute manifestations of angina,
particularly during nifedipine titration. See PRECAUTIONS, Drug Interactions, for information on
coadministration of nifedipine with beta blockers or long-acting nitrates.

HOW SUPPLIED

Nifedipine soft gelatin capsules are reddish-brown soft gelatin capsules, imprinted IMI 10 with white
ink and are supplied in:

Bottles of 100: 10 mg (NDC 43386-440-24)

The capsules should be protected from light and moisture and stored at controlled room temperature
20° t025°C (68°to 77°F) in the manufacturer’s original container.

[See USP Controlled Room Temperature]
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ahility is proportional to doss from 10 1o 30 mg; half-life dogs not change significantly with doss
Thers is [itle difference in relative bioavallability whan nifediping capsules are given orally and either
swallowed wholg, bitien and swallowad, or bitten and held sublingually. However, biting through the
capsule prior to swallowing does resultin slightly earlierplasmaconcenirations (27 ng/mL 10 minutes
after 10 mg) than if capsules ars swallowed intact. [tis highly bound by serum proteins. Mitediping
is extansivaly convarted to inaclive metabolites and approximataly 80 percent of nifediping and
metabolites are sliminated via the kidneys. The halt-life of nifediping in plasma is approximately two
hours. Since hepatic biotransformation is the predominant route for the disposition of nifediping, the
pharmacokinatics may be altared in patisnts with chronic [iver diseass. Pafiants with hepatic impair-
ment (liver cirmhosis) havs a longer disposition half-ife and higher bioavailability of nifediping than
healthy volunteers. The degree of seumprotein binding of nifediping is high (92-98%). Protein hind-
ing may be greatly reduced in patients with ranal or hepaic impairment

In healthy subjacts, the elimination half-fifs of a BID sustained releas nifediping fomulation [that was
naither Nitediping Capsulss nor Nifediping Extendad Relsase Tablats] was longer in elderty subjects
(6.7 h) compared to young subjacts (3.8 h) following oral adminisiration. A dacraasad clsarance was
also observed in the elderly (348 mL/min) following intravenous administration

Co-administration of nifedipine with grapefruit juice resulted in approximately a 2-fold increase in
nifedipine AUC and Cmax with no change in hallife. Tha increased plasma concentrations ars most
likaly dug to inhibition of CYP 344 related first-pass matabolism

Hemodynamics

Liks othar slow-channa| blockars, nifedining exarts a negalive inotropic affact on isolated myocardial
tissus. This is rarsly.if evar, sasn in intact animals orman, probably bacause of reflex responses to
its vasodilating effects. In man, nifediping causes decreased peripheral vascular resistance and a fall
in systalic and diastolic prassure, usually modest (5-10mm Hg systolic), but sometimes larger. Thera
is usually a small incraase in heart rats, a raflsx response to vasodilation. Measurements of cardiac
function in patisnts with nomal ventricular function have generally found a small incrsase in cardiac
index without major affects on sjsction fraction, laft vantricular and diastolic pressurs (LYEDP) or
volume (LVEDV). In patients with impaired ventricular function, most acute studies have shown some
increass in sjsction fraction and raduction in leftventricular filling pressure.

Electrophysiologic Effects

Although, like other mambars of its class, nifediping decreases sinoatrial nods function and atri-
oventricular conductionin isolated myocardial preparations, such sffects have not been seenin stud-
igs in intact animals or in man. In forrnal elsctrophysiologic studies, pracominanty in patisnts with
nomnal conduction systems, nifedipine has had no tsndency to prolong atrioventricular conduction,
prolong sinus nods recovary time, or slow sinus rats

INDICATIONS AND USAGE
|. Yasospastic Angina

Nifedipine is indicatad for the managsment of vasospastic angina confirmed by any of tha following
criteria: 1) classical patiem of angina at rest accompanied by ST segment elevation, 2) angina or
coronary artery spasm provoked by ergonoving, or 3) angiographically dsmonstrated coronary arery
spasm. In thoss patients who have had angiography, the presence of significant fixed obstructive
disease is notincompatible with the diagnosis of vasospastic angina, provided that the above crite-
ria are safisfied. Nifediping may also bs used where the clinical pressntation suggests a possible va-
sospasfic component butwheres vasospasm has notbeen confirmed, & 0., whera pain has a variabls
thrashold on sxe rtion orwhen angina is rafractory to nitrates and/or adequats doses of beta blockars

11. Chranic Stable Angina (Classical Effort-Associated Angina)

Mifedipine is indicatad for tha managamant of chronic stable angina (sffort-associated angina) with-
out evidence of vasospasm in patients who remain symptomatic despits adequats doses of beta
blockers andfor organic nitrates or who cannot folerate those agents

In chronic stable angina (effort-assaciated angina) nifediping has been effective in controlled trials of
up to eight weeks duration in reducing angina fraquency and increasing exercise tolerance, but con-

GIV1IG, WILTIOW U563 U1 181@IYT, 11 DUIG S LIGILA PIULGIUISS, UL I ULIGH TGILUNL a11a1YssiLs Lat =
not b nulsd out. In nifediping treated patiants whare surgery using high doss fentanyl anesthasiais
contemplated, the physician should be aware of these potential problems and, if the patient's condi-
tion permits, sufficient fime (at lzast 36 hours) should b allowad for nifediping 1o be washed out of
the body prior to surgary

Increased Angina and/jor Myocardial Infarction

Rarely, patients, particularly hosa who have savers abstiuctive coronary ariery dissase, have davel-
opad well documented increased fraquency, duration and/or severity of angina or acute myocardial
infarction on starting nifedipine or atthe time of dosage increase. The mechanism of this effectis not
establishad

Beta Blocker Withdrawal

Patiants racently withdrawn from beta blocksrs may develop a withdrawal syndroma with increased
angina, probably related o increasad sensifivity to catecholaminas. Initiation of nifediping trsatmant
will not prevent this occurrsnce and might be axpacted to sxacerbata it by provaking raflex cate-
cholamine release. Thare have besn occasional reports of increased anginain a setting of beta blocker
withdrawal and nifediping iniiation. Itis important to tapsr heta blocksrs if possibls, rather than stop-
ping them abruptly befors beginning nifedipine

Congestive Heart Failure

Rarsly, patients, usually racaiving a bata blocker, have developed heart failurs after beginning nifedin-
ins. Patisnts with tight aortic stenosis may be at grsater risk for such an svent, as the unloading ef-
fact of nifediping would be expscted to be of lass benefit to thess patisnts, owing to their fixed
impedance to flow across tha aorlic valva

PREGAUTIONS
General

Hypotension
Because nifedipine decrsases peripheral vascular resistance, careful monitoring of blood prassurs
during the initial administration and fitration of nifecipina is suggestad. Closs observation is especially
recommended for patients already taking medications that ars known to lowerblood pressure, (Sse
WARNINGS)

Peripheral Edema

Wil to moderats peipharal adama, typically associatad with artsrial vasodilation and notdus to left
ventricular dysfunction, occurs in about ons intsn patisnts treated with nifedipine. This sdema oc-
curs primarily in the lowsr sxtremitiss and usually responds to diuratic therapy. With patisnts whose
angina is complicated by congestive heart failurs, care should be taksn to diffarantiate this periph-
eral adema from the affects of increasing left ventricular dysfunction

Lahoratory Tests

Rare, usually transisnt, but occasionally significant slevations of enzymes such as alkaling phos-
phatass, CPK, LDH, SGOT and SGPT have been noted. The relationship to nifediping therapy is un-
cartain in most cases, but probabls in some. These lahoratory abnormalities have rarsly baen
associatad with clinical symptoms; howevar, cholastasis with or without jaundice has been raported
Rarg instances of allargic hepatitis have bsen rsported

Nifedipine, like other calcium channel blockers, decreases platelet aggragation /7 wiro. Limited clin-
ical studies have demonstrated a moderate but statistically significant decrease in platelat aggrega-
fion and an increase in bleeding time in some nifedipine pafisnts. This is thought to be a function of
inhibition of calcium transport across the platelet membrane. No clinical significance for thess find-
ings has been demonstrated

Positivs direct Coombs Test with/without hemolytic anemia has besn repored but a causal relation-
ship batween nifediping adrministration and positivity of this laboratary test, including hamolysis,
could not be detemined

Although nifediping has been Usad safely In patients with renal dysfunction and has besn raported to
exera beneficial effect, incertain cases, rare, reversible slevations in BUN and ss um creatinine have
been reported in patients with pre-existing chronic renal insufficiency. The relationship to nifediping
tharapy is Uncartain in most cases but probabla in some:

Drug Interactions

Beta-adrenergic blocking agents

(Se¢ NDICATIONS AND USAGE and WARNINGS). Expstiance in ovar 1400 patisnts in & non-com-
parative clinical trial has shown that concomitant administration of nifediping and bsta-blocking
agents is usually well tolerated, but there have been occasional literature reports suggesting that the
combination may increasa the likelinood of congastive heart failura, sevars hypotension or exacar-
bation of angina

Long-acting nitrates

Nifedipine may bs safely co-administered with nitrates, but there have been no controlled studiss to
svaluats the antianginal effsctivensss of this combination
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Digitalis

Sinca there have bean isolatad reports of patiants with elevated digoxin lsvels, and there is a possi-
bl interaction bstween digoxin and nifediping, itis recommsndad that digoxin levels be monitorsd
whan initiafing, adjusting, and discontinuing nifedipine to avoid possible ovsr- or under-digitalization
Quinidine

Thers have been rare raports of an interaction batween quiniding and nitediping (with a decreasad
plasma lavel of quinidine)

Goumarin anticaagulants

There have been rare reports of incrsased prothrombin time in patients taking coumnarin anticoagulants
to whom nifedipine was administered. However, the relationship to nifedipine therapy is uncsrtain
Cimetidine

A study in six healthy volunteers has shown a significant increase in peak nifediping plasma lavels
(80%) and arsa-undsr-the-curve (749%) afteraone wask course of cimefidine at 1000 mg par day and
nifediping at 40 mg per day. Ranitiding producad smaller, non-significant increasss. The effect may
ba madiated by the known inhibition of cimetiding on hapatic cytachrorma P-450, the enzymsa system
probably responsible for the first-pass metabolism of nifediping. If nifediping therapy is initiated in a
patient currently raceiving cimetidine, cautious titration is advisad.

Other Interactions

Grapefruit Juice

Go-administration of nifediping with grapefruit juice resultsd in approximately a 2-fold increase in
nifedipine AUG and Cmax with no change in half-ife. The increased plasma concentrafions are most
likely dug ta inhibition of GYP 344 related first-pass metabolism. Co-adrministration of nifediping with
grapsiuit juice s 1o be avoidad

Garcinogenesis, Mutagenesis, Impairment of Fertility

Mifedipine was adrinisterad orally 10 rats for two years and was not shown ta be carcinogenic. When
given to rats prior o mating, nifedipine caused raduced fertility at a dose approximately 30 times the
maximum recommendsd human doss. There is 4 literature report of rsversible reduction in the abil-
ity of hurman spem abtained from a limited number of infertils men taking recommendsd doses of
nitediping to bind to and fertilize an ovum 7 viro. 2 Wye mutagenicity siudiss were nagafive

Pregnancy

Pregnancy Category G

Nifediping has besn shown to produce teratogenic findings in rats and rabbits, including digital anom-
alies similar to thosa reported for phenytoin. Digital anomaliss have been raported to occur wit othar
mambars of the dihydropyridine class and are possibly a result of compromised utering blood flow
Nifedipine administration was associated with a varisty of embryotoxic, placentotoxic, and fstotoxic
affects, ncluding stuntsd feluses (rats, mics, rabbits), b defomities (mice), cleft palate (mice),
small placantas and undsmdeveloped cheronic villl (monkays), embryonic and fstal deaths (rats,
mice, rabbits), and prolongad pregnancy/decreasad nzonatal survival (rats; not evaluated in other
spacies). On a morkg basis, all of tha dosss associatad with the teratogsnic emb yotoxic or fatoloxic
effects in animals werg higher (3.5 1o 42 times) than the maximum racommended human dose of 120
mg/day. On a mg/m? basis, some dosas were higher and some were lower than the maximum rec-
ommended human dose but all are witin an order of magnitude of it. The doses associaled with
placsniotoxic affects in monkeys wera equivalent to or lowsr than the maximum recommanded human
doge on a mg/m? basis

There are no adequate and well-controllsd studiss in pregnant women. Nifediping should bs used
during pregnancy only if the potential banefit justifies the potential risk to the fatus

Pediatric Use

Safety and sffsctivensss in padiatric patisnis have notheen established. Usz in padiatric population
is not racommendad

Geriatric Use
Although small pharmacokinetic studies have identified an increased half-life and increased Cmax

and AUC (Ses CLINICAL PHARMACOLOGY: Pharmacokinstics and Metabolism), clinical studiss of
nifedipine did notincluds sufficient numbers of subjects aged 65 and ovar to determing whethsr they
respond diffsrently from youngsr subjscts. Other reparted clinical exparignce has not identified dif-
farancas in responss batwaen the elderly and younger pafients. In ganaral, dosa salaction foran eld-
ary patient should be cautious, usually starting at the low end of the dosing rangs, raflscting the
grsater frequency of decreased hepatic, renal or cardiac function, and of concomitant dissase orother
dg therapy.

ADVERSE REACTIONS

Inmultiple-dose U.S. and foreign controlled studies in which adverse reactions were reported spon-
tangously, advarse effects ware fraquant but genarally not serious and rarsly raquired discontinua-

tion of therapy or dosage adjustment. Most wers expscted conssquences of the vasodilator effects
of nifediping

[Nifedipine (%) Placeho (%]
Adverse Effect (N=226) (N=235)
Dizzingss, lighthsadadnsss, giddiness 27 15
Flushing, heal sensation 25 8
Hzadachs 23 20
Waakness 12 10
Mausea, hearthurn 1 8
Wuscle cramps, trsmor 8 3
Paripheral adema 7 1
Mervousnsss, mood changes z 4
Palpitation 7 5
Dyspriea, cough, wheezing [ 3
Masal congestion, sore throat [3 8

Therea is also a large uncontrollsd experience in over 2100 patiants in the United Statss. Most of ths
pafignts had vasospastic or resistant angina pectoris, and about half had concomitant trsatmsnt with
beta-adranargic blocking agants. The most common adverse avents wera:

Incidence Approximately 10%
Cardiovasciar-panpheral edema

Central Nervous System: dizziness orlightheadednass
Gastroimtestingl nausea

Systemic: headachs and flushing, weakness

Incidence Approximately 5%
Gardiovascular-transient hypotsnsion

Incidence 2% or Less

Cardiovascular:palpitation

Respiratory-nasal and chast congastion, shortnass of braath

Gastroftestinal diarmea, constipation, cramps, flawlence

Musculoskeletal: inflammation, joint stiffness, muscle cramps

Ceritial Nervous System:shakinass, nenvousness, jitteringss, sleep disturbancas, blurred vision, dif-
ficultiss in balance

Other: dermalitis, pruritus, urlicania, faver, swealing, chills, sexual difficulies

Incidence Approximately 0.5%
Gardiovascular:syncope (mostly with initial dosing and/or an increase in dose), erythromelalgia

Incidence Less Than 0.5%

Hematologic: thrombocylopenia, anamia, laukopenia, purpura

Gastrointestinal: allergic hepatitis

Face and Throat: angioedsma (mostly orophanmgeal sdema with breathing difficulty in a few pa-
tiants), gingival hypernlasia

GNS: depression, paranoid syndrome

Special Senses: transient blindnsss at the peak of plasma lsvel, tinnitus

Urogenitak noctuna, polyunia

Qiher-arthritis with ANA (+), exfoliative dermatitis, gynecomastia

Musculoskeletal myalgia

Several of these side effects appear to bs doss related. Pariphsral edema occurred in about ong in 25
patients at dosss [ess than 60 mg per day and in about one patiantin zight at 120 mg per day or more
Transisnt hypotension, generally of mild to moderate severity and ssldom requining discontinuation
of therapy, occurred in ong of 50 patiants atless than 60 mg par day and in ons of 20 patients at 120
mg par day or morg

Wery rarely, introduction of nifedipine the rapy was associated with an increass in anginal pain, pos-
sibly dus to associated hypotansion. Transisnt unilateral loss of vision has also occurred

In addition, mors serious adverss events wers observed, not readily distinguishabla frorm tha natu-
ral history of the dissass in thess patients. 1 remains possible, howsvar, that some or many of thess
svents were drug related. Myocardial infarction occurrsd in about 4% of patients and congestive
heant failurs or pulmonary sdema in about 2%. Ventricular arythmias or conduction disturbancas
sach oceurred in fewsr than 0.5% of patisnts

In a subgroup of over 1000 patiants racaiving nifadiing with concomitant beta blockear therapy, the
patternand incidence of adverse experiences was not different from that of the entirs group of nifedip-
ine trsated patients. (Sec PREGAUTIONS

In a subgroup of approximately 250 patisnts with a diagnosis of congestive haart failurs as wall as
angina paclofis (about 10% of the total patient population), dizziness or lightheadednass, paripharal
gdema, headache or flushing sach occurrad in one in sight patients. Hypotension occurrad in about
ong in 20 patisnts. Syncope occurrad in approximately one patient in 250. Myocardial infarction or
symptoms of congastive heart failure aach accurrad in about ong patient in 15. Atrial or ventricular
dysrhythmias each occurrad in about one patiant in 150

In pos -markaling experience, there have been rare raports of exfoliative dermaiitis caused by nifedip-
ine. Therehave been rare reports of exfoliative or bullous skin adverss svents (such as erythema mul-
tiforme, Stevens-Johinson Syndrome, and toxic epide mal nacrolysis) and photosensitivity reactions
OVERDOSAGE

Experiance with nifediping overdosage is limited. Generally, overdosage with nifediping lzading to
pronouncad hypotansion calls for activs cardiovascular support including monitoring of cardiovas-
cular and respiratory function, elsvation of extremities, and judicious use of caldum infusion, pres-
sor agents and fluids. Clearance of nifediping would be expected to be prolonged in patients with
impaired liver function. Since nifadiping is highly protein bound, dialysis is not likely to be of any
bensfit; however, plasmapharasis may be bansficial

DOSAGE AND ADMINISTRATION

The dosage of nifedipine neeced to suppress angina and that can be tolerated by the patient must
be established by titration. Excessive doses can result in hypotension.

Therapy should bs initiated with tha 10 mg capsule. Tha starting dos is ons 10 mg capsule, swallowsd
whole, 3 times/day. The usual effective dose range is 10-20 myg thres times daily. Soms patients, as-
pecially those with evidence of coranary artary spasm, respond only 1o highe rdoses, more fraqusnt
administration, or both. In such patiants, dosss 0f 20-30 mg three or four times daily may be sffec-
tive. Doses above 120 mg daily ars rarely necessary. More than 180 mg per day is not recommendsd.

In most cases, nifedipine titration should procesd over a 7—14 day period so that the physician can as-
sess ths responsa to each dose lsvel and monitor the blood prassure befare proceading to higher doses

If symptoms so warrant, fitration may procaed more rapidly provided that the patisnt is asssssed
frequently. Based on the patient's physical activity level, attack frequency, and sublingual nitroglyc-
&fn consumption, the dose of nifediping may be increasad from 10 mg ti.d. o 20 mg ti.d. and then
1030 mg t.i.d. over a hree-day pariod

In hospitalized patignts under close obssrvation, the dose may be increased in 10 mg incrsments over
four- to six-hour periods as required to control pain and arrhythmias dug to ischemia. A singls dose
should raraly excsed 30 mg

Go-administration of nifedipinia with grapafrit juics is to ba avoidad (Sse CLINICAL PHARMACOL-
DGY and PRECAUTIONS: Othar Interactions)

No "rabound affect” has basn abseved upon discontinuation of nifadiping. Howaver, if discontinua-
fion of nifedipine is necessary, sound clinical practice suggests that the dosags should be decrsased
gradually with close physician supenvision.

4 ini ion with Other Antianginal Drugs

Sublingual nitroglycarin may ba taken as raquited for the control of acute manifestations of angina,
particulary during nifedipina titration. Ses PRECAUTIONS Drug Intsractions, forinformation on co-
administration of nifedipins with bata blocksrs or long-acting nitrates

HOW SUPPLIED

Nifedipine soft gelatin capsules are reddish-brown soft gelatin capsules, imprinted IMI 10 with whits
ink and are supplied in

Botllss 0f 100: 10 mg (NDC 43386-440-24)

The capsulss should be protected from light and meisture and stored at controlled room tempsra-
ture 20° 10 25°C (68°to 77°F)in the manufacturer's original container.

[Ses USP Controlled Room Tsmparaturs]
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Product Information

Product Type HUMAN PRESCRIPTION DRUG

Route of Administration ORAL

Active Ingredient/Active Moiety

Ingredient Name
NIFEDIPINE (UNII: 9ZF7L6 G2L) (NIFEDIPINE - UNILI9 ZF7L6 G2L)

Inactive Ingredients
Ingredient Name
POLYETHYLENE GLYCOL (UNI: 3WJQOSDWIA)
MENTHOL (UNI: L7T10EIP3A)
GLYCERIN (UNIL: PDC6 A3C00X)
WATER (UNIE 059 QFOKOOR)

Item Code (Source)

NDC:43386-440

Basis of Strength

NIFEDIPINE

Strength
10 mg

Strength



SORBITOL (UNIL: 506 T60A25R)
SORBITAN (UNI: 6092ICVIRU)
GELATIN (UNIL: 2G86QN327L)

FERRIC O XIDE RED (UNII: 1IKO9F3G675)
SHELLAC (UNIL: 46N107B710)
POVIDONE K30 (UNI: U725QWY32X)
FD&C BLUE NO. 1 (UNI: H3R47K3TBD)
TITANIUM DIO XIDE (UNIL: 15FIX9 V2JP)

Product Characteristics

Color red, brown Score no score

Shape CAPSULE Size 10mm

Flavor Imprint Code IML; 10

Contains

Packaging

# Item Code Package Description Marketing Start Date Marketing End Date

1 NDC:43386-440-24 100 in 1 BOTTLE; Type 0: Nota Combination Product 09/01/2009
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ANDA ANDA072781 08/11/2009




Intergel Pharmaceuticals Inc 964464114 manufacture(43386-440), analysis(43386-440), repack(43386-440)

Revised: 9/2018 Lupin Pharmaceuticals Inc



	Nifedipine Capsules
	DESCRIPTION
	CLINICAL PHARMACOLOGY
	Mechanism of Action
	Pharmacokinetics and Metabolism
	Hemodynamics
	Electrophysiologic Effects

	INDICATIONS AND USAGE
	CONTRAINDICATIONS
	WARNINGS
	PRECAUTIONS
	General
	Laboratory Tests
	Drug Interactions
	Other Interactions
	Carcinogenesis, Mutagenesis, Impairment of Fertility
	Pregnancy
	Pediatric Use
	Geriatric Use

	ADVERSE REACTIONS
	OVERDOSAGE
	DOSAGE AND ADMINISTRATION
	HOW SUPPLIED

