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PrNipride®

Sodium Nitroprusside Injection

PART I: HEALTH PROFESSIONAL INFORMATION

SUMMARY PRODUCT INFORMATION

Route of Dosage Form / Nonmedicinal Ingredients
Administration Strength

Intravenous Solution for Water for injection

injection; 25 mg/mL

INDICATIONS AND CLINICAL USE

Nipride® (sodium nitroprusside injection) is indicated for the treatment of acute hypertension,
refractory to standard therapeutic measures.

Nipride® (sodium nitroprusside injection) is also indicated for producing controlled hypotension
during anesthesia in order to reduce bleeding in surgical procedures, where surgeon and
anesthesiologist deem it appropriate. In each case, the benefit-risk ratio should be carefully
considered on an individual basis.

CONTRAINDICATIONS

e Patients who are hypersensitive to sodium nitroprusside or to any ingredient in the
formulation or component of the container. For a complete listing, see the DOSAGE
FORMS, COMPOSITION AND PACKAGING.

e Nipride® (sodium nitroprusside injection) should not be used in the treatment of
compensatory hypertension (e.g., arteriovenous shunt or coarctation of the aorta). It is
also contraindicated in physically poor-risk patients (A.S.A. Risk 5), in patients with
uncorrected anemia or hypovolemia, or in those with known inadequate cerebral
circulation.

e Controlled hypotension during anaesthesia induced by sodium nitroprusside is
contraindicated in patients with liver disease, severe renal disease, Leber's optic atrophy,
tobacco amblyopia and disease states associated with vitamin B, deficiency.
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WARNINGS AND PRECAUTIONS

Serious Warnings and Precautions

Nipride® (sodium nitroprusside injection) is only to be used as an infusion with 5% Dextrose
Injection. Not for direct injection.

Sodium nitroprusside injection can cause precipitous decreases in blood pressure. In patients
not properly monitored, these decreases can lead to irreversible ischemic injuries or death.
Nipride® (sodium nitroprusside injection) should be used only when available equipment and
personnel allow blood pressure to be continuously monitored.

Except when used briefly or at low (< 2 mcg/kg/min) infusion rates, sodium nitroprusside
injection gives rise to important quantities of cyanide ion, which can reach toxic, potentially
lethal levels. The usual dose rate is 0.5 to 8 mcg/kg/min, but infusion at the upper dose rate
should never last more than 10 minutes. If blood pressure has not been adequately controlled
after 10 minutes of infusion at 8 mcg/kg/min, administration of Nipride® (sodium nitroprusside
injection) should be terminated immediately. Infusion rates greater than 8 mcg/kg/min are
virtually never required.

Although acid-base balance and venous oxygen concentration should be monitored and may
indicate cyanide toxicity, these laboratory tests provide imperfect guidance.

Fatalities due to cyanide poisoning have occurred following sodium nitroprusside
administration. One factor is common to all known cases, namely that large amounts of
nitroprusside were infused at high rates, since detoxification relies upon enzymatic action, the
rare possibility of deficient or atypical enzymes occurring in humans should always be
considered. Patients most apt to run into difficulty are those who are resistant to the
hypotensive effect or those in whom maintenance at the selected blood pressure level is
difficult or impossible.

Constant attention to the patient’s dose-response characteristics is mandatory. If infusion rates
are in excess of 8 mcg/kg/min, determine the nature of the response (effective constant
response at higher dose; tachyphylactic; resistant- none or less than the expected). As soon as
either tachyphylaxis or resistance is determined, the infusion of Nipride® should be
discontinued immediately. In abnormal responders, acid-base balance should be monitored
since metabolic acidosis is evidence of cyanide toxicity.

Cardiovascular

Adequate facilities, equipment and trained personnel should be available for frequent and
vigilant monitoring of blood pressure. The hypotensive effects of Nipride® (sodium
nitroprusside) occur rapidly, and blood pressure usually begins to rise immediately and returns to
pre-treatment levels within one to ten minutes when the infusion is slowed or stopped. It should
be used with caution and initially in low doses in elderly patients, since they may be more
sensitive to the hypotensive effects of the drug.
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Because of the rapid onset of action and potency of Nipride®, it should be administered with the
use of an infusion pump, micro-drip regulator, or any similar device that would allow precise
measurement of the flow rate.

If in the clinical situation, stress, induced by pain or manipulation, is reduced or eliminated
during Nipride® infusion, the patient could experience a greater than expected reduction in blood
pressure unless the rate of infusion is adjusted downward as required.

Endocrine and Metabolism

Nipride® is metabolized to cyanide and then to thiocyanate which in turn is excreted by the
kidney (see ACTION AND CLINICAL PHARMACOLOGY). If excessive amounts of
Nipride® are used, thiocyanate toxicity (e.g., tinnitus, blurred vision (miosis), delirium
hyperreflexia) may occur. Estimating the thiocyanate blood levels, will help to determine
thiocyanate toxicity, but may not reflect cyanide toxicity. Thiocyanate is mildly neurotoxic at
serum levels of 60 mg/L (1 mmol/L). Thiocyanate toxicity is life-threatening when levels are
three or four times higher (200 mg/L).

Since thiocyanate inhibits both the uptake and binding of iodine, caution should be exercised in
using Nipride® in patients with hypothyroidism.

Hematologic
Sodium nitroprusside infusions at rates above 2 mcg/kg/min generate cyanide ion (CN") faster

than the body can normally dispose of it. When sodium thiosulfate is given, the body's capacity
for CN’ elimination is greatly increased. Methemoglobin, normally present in the body, can
buffer a certain amount of CN’, but the capacity of this system is exhausted by the CN™ produced
from about 500 mcg/kg of sodium nitroprusside (see ACTION AND CLINICAL
PHARMACOLOGY). This amount of sodium nitroprusside is administered in approximately
one hour when the drug is administered at 8 mcg/kg/min.

Neurologic
Signs of cerebral underperfusion, such as confusion and somnolence, may occur if blood

pressure is reduced too rapidly, especially in hypertensive patients with encephalopathy.

Peri-Operative Considerations
The following warnings apply to the use of Nipride® for controlled hypotension during
anaesthesia:

1. Extreme caution should be exercised in patients who are especially poor surgical risks
(A.S.A class 4 and 4E).

2. Tolerance to blood loss, anemia and hypovolemia may be diminished. If possible, pre-
existing anemia and hypovolemia should be corrected prior to employing controlled
hypotension.

Product Monograph - "' Nipride® Page 5 of 21



3. Hypotensive anaesthetic techniques may alter pulmonary ventilation perfusion ratio. Patients
intolerant of additional dead air space at ordinary oxygen partial pressure may benefit from
higher oxygen partial pressure.

4. Resistance and tachyphylaxis occur more frequently in normotensive patients infused with
sodium nitroprusside. Induction of deliberate hypotension in healthy young individuals may
prove to be more difficult than in other segments of the population.

5. Upon discontinuation of the sodium nitroprusside infusion, for the purpose of controlled
hypotension during anaesthesia, a rebound hypertension has been observed on rare occasions.

Renal
Since thiocyanate inhibits both the uptake and binding of iodine, caution should be exercised in
using Nipride® in patients with severe renal impairment.

Blood levels of thiocyanate should be determined if treatment is to be extended. This monitoring
is critical in patients with severe renal dysfunction. Although intravenous infusions of Nipride®™
are not intended for long-term use, as long as blood thiocyanate levels are measured daily and do
not exceed 10 mg percent (100 mg/L), it is probably safe to continue with the infusion until the
patient can be safely treated with oral antihypertensive medications. Peritoneal dialysis can be
helpful if too high levels of thiocyanate are found.

Sensitivity/Resistance
There is marked variation in individual sensitivity to the antihypertensive action of sodium
nitroprusside.

Hypertensive patients are more sensitive to the intravenous effect of sodium nitroprusside than
are normotensive subjects.

Several authors have reported tachyphylaxis in young male patients during hypotensive
anaesthesia. However, tachyphylaxis has not been reported to date with sodium nitroprusside in
the treatment of hypertensive emergencies.

Special Populations

Pregnant Women: The safety of Nipride® in women who are or who may become pregnant has
not been established. Hence, it should be given only when the potential benefits have been
weighed against possible hazard to the mother and child.

Nursing Mothers: It is not known whether sodium nitroprusside and its metabolites are excreted
in human milk. Because many drugs are excreted in human milk and because of the potential for
serious adverse reactions in nursing infants from sodium nitroprusside, a decision should be
made whether to discontinue nursing or to discontinue the drug, taking into account the
importance of the drug to the mother.
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Geriatrics: Nipride® (sodium nitroprusside injection) should be used with caution and initially
in low doses in elderly patients, since they may be more sensitive to the hypotensive effects of
the drug.

ADVERSE REACTIONS

Adverse Drug Reaction Overview

Fatalities due to cyanide poisoning have occurred following sodium nitroprusside administration
(see WARNINGS AND PRECAUTIONS).

Nausea, retching, emesis, diaphoresis, apprehension, headache, restlessness, agitation, muscle
twitching, retrosternal discomfort and chest pain, palpitations, dizziness, faintness, weakness,
rash, abdominal pain, confusion and somnolence have been noted with too rapid reduction in

blood pressure. However, these symptoms rapidly disappeared with slowing of the rate of the
infusion or temporary discontinuation of infusion, and did not reappear with continued slower
rate of administration.

Irritation of the injection site may occur.

One case of hypothyroidism following prolonged therapy with intravenous sodium nitroprusside
has been reported. Thiocyanate blood levels were 9.5 mg/100 mL after 21 days of administration
of sodium nitroprusside to this patient with severe hypertension and renal disease.

Methemoglobinemia has been reported in the literature. Sodium nitroprusside infusions can
cause sequestration of hemoglobin as methemoglobin (see ACTION AND CLINICAL
PHARMACOLOGY). Clinically significant methemoglobinemia (> 10%) is seen only rarely in
patients receiving Nipride®. Methemoglobinemia should be suspected in patients who have
received > 10 mg/kg of sodium nitroprusside and who exhibit signs of impaired oxygen delivery.

DRUG INTERACTIONS

Drug-Drug Interactions

Patients who are also receiving concomitant antihypertensive medications (specifically,
hydralazine or hexamethonium) are more sensitive to the hypotensive effect of sodium
nitroprusside, and the dosage of Nipride® should be adjusted downward accordingly.

DOSAGE AND ADMINISTRATION

Dosing Considerations

Use of Nipride ® (sodium nitroprusside injection) in anaesthetized normotensive patients
undergoing deliberate hypotensive surgery must be restricted to carefully selected cases.
There is a possibility of an abnormal response occurring in normotensive patients. In the
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event of an abnormal response, the infusion of Nipride® should be discontinued
immediately (see WARNINGS AND PRECAUTIONS).

Recommended Dose and Dosage Adjustment

Depending on the desired concentration, 2 mL of Nipride® (50 mg of Sodium Nitroprusside
Dihydrate) must be further diluted in 500 to 1000 mL of 5% Dextrose Injection. No other
diluents should be used. The diluted solution should be protected from light, using the supplied
opaque sleeve, aluminum foil or other opaque materials, the infusion solution should be freshly
prepared and any unused portion discarded. The freshly prepared solution for infusion has a very
faint brownish tint. If it is highly coloured, it should be discarded (sece WARNINGS AND
PRECAUTIONS).

Storage period from the time of reconstitution to the completion of intravenous
administration should not exceed 24 hours. The infusion fluid used for administration of
Nipride® should not be employed as a vehicle for simultaneous administration of any other
drug.

As with all parenteral drug products, intravenous admixtures should be inspected visually
for clarity, particulate matter, precipitate, discolouration and leakage prior to
administration whenever solution and container permit. Solutions showing haziness,
particulate matter, precipitate, discolouration or leakage should not be used. Discard
unused portion.

The intravenous infusion of Nipride® should be administered by an infusion pump, micro-drip
regulator or any similar device that will allow precise measurement of the flow rate. Care should
be taken to avoid extravasation.

2 mL of Nipride® (50 mg of Sodium Nitroprusside Dihydrate) in 1000 mL D5W
(50 meg/mL)

Dose/kg mcg/kg/min mL/kg/min
Average 3.0 0.06
Range 0.5t0 8.0 0.01 to 0.16

2 mL of Nipride® (50 mg of Sodium Nitroprusside Dihydrate) in 500 mL DSW
(100 mcg/mL)

Dose/kg mcg/kg/min mL/kg/min
Average 3.0 0.03
Range 0.5t0 8.0 0.005 to 0.08

In patients who are not receiving antihypertensive drugs, the average dose of Nipride® for both
adults and children is 3 mcg/kg/minute (range of 0.5 to 8 mcg/kg/minute). Usually, at

3 mcg/kg/minute, blood pressure can be lowered by about 30 to 40% below the pre-treatment
diastolic levels and maintained.

In hypertensive patients receiving concomitant antihypertensive medications, smaller doses are
required.
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In order to avoid excessive levels of thiocyanate and to lessen the possibility of a precipitous
drop in blood pressure, infusion rates greater than 8 mcg/kg/minute should rarely be used. If an
adequate reduction of blood pressure is not obtained within ten minutes at this rate,
administration of Nipride® should be stopped.

Nipride® dosage varies considerably from patient to patient, hence the need for individual
titration. The infusion should be started at the lower dosage range (0.5 mcg/kg/minute) and
adjusted in a stepwise fashion (e.g. increments of 0.2 mcg/kg/minute usually every five minutes)
until the desired reduction in blood pressure is obtained. Continuous careful monitoring of the
blood pressure on a minute to minute basis is necessary. Adjustments in the rate of infusion may
be required to keep the blood pressure smoothly controlled and prevent extremes of hypotension
and hypertension.

The blood pressure usually starts to drop immediately or at least within a few minutes. It is
recommended that the blood pressure should not be allowed to drop at a too rapid rate and that
the systolic pressure not be lowered below 60 mm Hg. Too rapid a reduction in blood pressure
may result in retching or vomiting, muscular twitching, diaphoresis and agitation. These
symptoms subside promptly when the rate of infusion is slowed or temporarily stopped.

In hypertensive emergencies, Nipride” infusion may be continued until the patient can safely be
treated with oral antihypertensive medications alone.

OVERDOSAGE

| For management of a suspected drug overdose, contact your regional Poison Control Centre

Overdosage of nitroprusside can be manifested as excessive hypotension or cyanide toxicity or
as thiocyanate toxicity. In moderate cases, the signs are dyspnea, headache, vomiting, dizziness,
ataxia and loss of consciousness. Massive overdosage produces coma with imperceptible pulse,
absent reflexes, widely dilated pupils, pink colour, distant heart sounds, hypotension and very
shallow breathing. Relief with oxygen only is not seen. Death may result. High overdosage also
results in the occurrence of hyperkalemia and metabolic acidosis which will require appropriate
measures for correction.

Treatment of cyanide toxicity: Cyanide levels can be measured by many laboratories, and blood-
gas studies that can detect venous hyperoxemia or acidosis are widely available. Acidosis may
not appear until more than an hour after the appearance of dangerous cyanide levels, and
laboratory tests should not be awaited. Reasonable suspicion of cyanide toxicity is adequate
grounds for initiation of treatment.

The treatment of cyanide toxicity consists of: discontinuing the administration of Nipride®™;
providing a buffer for cyanide by using sodium nitrite to convert as much hemoglobin into
methemoglobin as the patient can safely tolerate; and then infusing sodium thiosulfate in
sufficient quantity to convert the cyanide into thiocyanate.
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Treatment:

a. Immediate discontinuation of Nipride® infusion or any other medication.

b. Should the patient be conscious, amyl nitrite ampoules should be administered by
inhalation immediately, one for 30 seconds every two minutes, unless pressure is below 80
mm Hg. If there is a delay in obtaining 3% sodium nitrite solution, amyl nitrite may be
repeated as indicated.

C. Follow as soon as possible (but not together with amyl nitrite) by intravenous injection of
10 mL of 3% sodium nitrite over a three-minute period (i.v. infusion of noradrenaline may
be necessary to maintain blood pressure during this injection).

d. 50 mL of 25% sodium thiosulfate should be administered intravenously over a ten-minute
period following the administration of sodium nitrite.

e. Supportive measures should be instituted as soon as possible (e.g. artificial respiration
with 100% oxygen).

f. Administration of sodium nitrite and sodium thiosulfate may have to be repeated if
symptoms re-appear, but doses should be reduced by 50%.

g. The institution of peritoneal dialysis may be helpful in the reduction of thiocyanate
levels.

h. Constant monitoring for cyanide and thiocyanate blood levels should be undertaken.

1. If a severe and prolonged hypoxemia results due to excessive methemoglobinemia,

inhalation of pure oxygen or a blood transfusion may be required.
J- Further treatment should be symptomatic.

A cyanide antidote should be used if needed.

ACTION AND CLINICAL PHARMACOLOGY

Mechanism of Action

Nipride® (sodium nitroprusside) is a potent, rapid-acting, intravenous antihypertensive agent.
The antihypertensive action of Nipride® is probably due to the nitroso (NO) group. Its effect is
almost immediate and usually ends when the intravenous infusion is stopped. The brief duration
of the drug’s action is due to its rapid biotransformation. The hypotensive effect is augmented by
ganglionic blocking agents. The hypotensive effects of Nipride® are caused by peripheral
vasodilation as a result of a direct action on the blood vessels, independent of autonomic
innervation. No relaxation is seen in the smooth muscle of the uterus or duodenum in sifu in
animals.
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Sodium nitroprusside administered intravenously to hypertensive and normotensive patients
produced a marked lowering of the arterial blood pressure, a slight increase in heart rate, a mild
decrease in cardiac output and a moderate diminution in calculated total peripheral vascular
resistance.

The decrease in calculated total peripheral vascular resistance suggests arteriolar vasodilation.
The decreases in cardiac and stroke index noted may be due to the peripheral vascular pooling of
blood.

STORAGE AND STABILITY

Nipride® should be stored at controlled room temperature (15-30°C). It should be protected from
light and freezing.

Once diluted in 5% Dextrose Injection, Nipride® tends to deteriorate in the presence of light. The
diluted solution should also be protected from light, using the supplied opaque sleeve, aluminium
foil, or other opaque material. It is not necessary to cover the infusion drip chamber or the

tubing.

Storage period of solutions of Nipride® from the time of reconstitution to the completion of
intravenous administration should not exceed 24 hours. Nipride® in aqueous solution yields the
nitroprusside ion, which reacts with even minute quantities of a wide variety of inorganic and
organic substances to form usually highly coloured reaction products (blue, green or dark red). If
this occurs, the infusion should be replaced as quickly as possible.

DOSAGE FORMS, COMPOSITION AND PACKAGING

Composition:
Nipride® (Sodium Nitroprusside Injection) is a solution available in single-use amber glass vials
in 50 mg/2 mL format (25 mg/mL), containing sodium nitroprusside, in water for injection.
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PART II: SCIENTIFIC INFORMATION
PHARMACEUTICAL INFORMATION
Drug Substance
Proper name: Sodium nitroprusside
Chemical name: Ferrate(2-), pentakis(cyano-C)nitrosyl-, disodium, hydrate, (OC-6-22)-
Molecular formula and molecular mass: [NaFe(CN)sNO]*2H,O (297.95)

Structural formula: . N -1

N

Fa “CH | » 2HsD

]
ON !
LN

2 Ma* | NC

Physicochemical properties:

Physical description: Reddish-brown, odorless crystalline solid

Solubility: Freely soluble in water, slightly soluble in alcohol, and insoluble in

chloroform or benzene

pH: 3.2 — 6.5 (diluted with 5 % Dextrose Injection)

DETAILED PHARMACOLOGY

Human Pharmacology

The hypotensive effects of intravenously administered sodium nitroprusside are due to peripheral
vasodilatation and reduction in peripheral resistance as a result of a direct action on the blood
vessel walls, independent of autonomic innervation. The active component in sodium
nitroprusside is the free nitroprusside radical. The evanescent nature of the drug's hypotensive
effect is due to the destruction of the active radical. Infused sodium nitroprusside is rapidly
distributed to a volume that is approximately coextensive with the extracellular space. The drug
is cleared from this volume by intraerythrocytic reaction with hemoglobin (Hgb), and sodium
nitroprusside's resulting circulatory half-life is about two minutes.

The products of the nitroprusside/hemoglobin reaction are cyanmethemoglobin (cyanmetHgb)
and cyanide ion (CN"). Safe use of sodium nitroprusside injection must be guided by knowledge
of the further metabolism of these products.
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As shown in the diagram below, the essential features of nitroprusside metabolism are:

. One molecule of sodium nitroprusside is metabolized by combination with hemoglobin to
produce one molecule of cyanmethemoglobin and four CN” ions;

. Methemoglobin, obtained from hemoglobin, can sequester cyanide as
cyanmethemoglobin;

. Thiosulfate reacts with cyanide to produce thiocyanate;

. Thiocyanate is eliminated in the urine.

. Cyanide not otherwise removed binds to cytochromes; and

. Cyanide is much more toxic than methemoglobin or thiocyanate.
cyto:grl?srms nitroprussiate Hbob agpen—a— metHb thiosulfate

} ) @ i i '

!

(

ot

ochromes léllrﬂination slimination
inactifs (rénale) (rénale)

Cyanide ion is normally found in serum; it is derived from dietary substrates and from tobacco
smoke.

Cyanide binds avidly (but reversibly) to ferric ion (Fe™ ), most body stores of which are found
in erythrocyte methemoglobin (metHgb) and in mitochondrial cytochromes. When CN" is
infused or generated within the bloodstream, essentially all of it is bound to methemoglobin until
intraerythrocytic methemoglobin has been saturated.

When the Fe"" " of cytochromes is bound to cyanide, the cytochromes are unable to participate in
oxidative metabolism. In this situation, cells may be able to provide for their energy needs by
utilizing anaerobic pathways, but they thereby generate an increasing body burden of lactic acid.
Other cells may be unable to utilize these alternate pathways, and they may die hypoxic deaths.
CN’ levels in packed erythrocytes are typically less than 1 mmol/L (less than 25 mcg/L); levels
are roughly doubled in heavy smokers.

At healthy steady-state, most people have less than 1% of their hemoglobin in the form of
methemoglobin. Nitroprusside metabolism can lead to methemoglobin formation (a) through
dissociation of cyanmethemoglobin formed in the original reaction of sodium nitroprusside with
Hgb and (b) by direct oxidation of Hgb by the released nitroso group. Relatively large quantities
of sodium nitroprusside, however, are required to produce significant methemoglobinemia.
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At physiologic methemoglobin levels, the CN™ binding capacity of packed red cells is a little less
than 200 umol/L (5 mg/L). Cytochrome toxicity is seen at levels only slightly higher, and death
has been reported at levels from 300 to 3,000 mcmol/L (8 to 80 mg/L). Put another way, a
patient with a normal red-cell mass (35 mL/kg) and normal methemoglobin levels can buffer
about 175 mcg/kg of CN’, corresponding to little less than 500 mcg/kg of infused sodium
nitroprusside.

Some cyanide is eliminated from the body as expired hydrogen cyanide, but most is
enzymatically converted to thiocyanate (SCN") by thiosulfate-cyanide sulfur transferase
(rhodanase, EC 2.8.1.1), a mitochondrial enzyme. The enzyme is normally present in great
excess, so the reaction is rate-limited by the availability of sulfur donors, especially thiosulphate,
cystine and cysteine.

Thiosulfate is a normal constituent of serum, produced from cysteine by way of §3-
mercaptopyruvate. Physiological levels of thiosulfate are typically about 0.1 mmol/L (11 mg/L),
but they are approximately twice this level in children and in adults who are not eating. Infused
thiosulfate is cleared from the body (primarily by the kidneys) with a t, of about 20 minutes.

When thiosulphate is being supplied only by normal physiologic mechanisms, conversion of CN
to SCN" generally proceeds at about 1 mcg/kg/min. The rate of CN” clearance corresponds to
steady-state processing of a sodium nitroprusside infusion of slightly more than 2 mcg/kg/min.
CN’ begins to accumulate when sodium nitroprusside infusions exceed this rate.

Thiocyanate (SCN") is also a normal physiological constituent of serum, with normal levels
typically in the range of 50 to 250 mcmol/L (3 to 15 mg/L). Clearance of SCN" is primarily renal,
with a t, of about three days. In renal failure, the t,, can be doubled or tripled.

Oral administration of sodium nitroprusside does not produce the dramatic decrease in blood
pressure seen with intravenous administration. The effects of chronic oral administration are
similar to those obtained with oral potassium thiocyanate.

In hypertensive patients, moderate depressor doses of sodium nitroprusside induce renal
vasodilation roughly equivalent to the decrease in pressure, without an appreciable increase in
renal blood flow or a decrease in glomerular filtration.

In normotensive subjects, acute reduction of mean arterial pressure to 60-75 mm Hg by infusion
of sodium nitroprusside caused significant increase in renin activity of renal venous plasma in
correlation with a degree of reduction in pressure. Renal response to reduction in pressure was
more striking in renovascular-hypertensive patients, with significant increase in renin release
occurring from the involved kidney at mean arterial pressures ranging from 90-137 mm Hg.
Furthermore, the magnitude of renin release from the involved kidney was significantly greater
when compared to that in normotensive subjects; while in the contralateral, uninvolved kidney,
no significant release of renin was detected during the reduction of pressure.
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Animal Pharmacology

Intravenous administration of Nipride® in doses of 0.125, 0.5 and 2.0 mg/kg/day (as 1 mL
injections given in a two-minute period) was tolerated in dogs for a two-week period. The results
noted were consistent with the transient vasodilation and lowering of blood pressure known to
occur with intravenous sodium nitroprusside.

In dogs, the myocardial contractile force measured by a strain gauge arch showed no definite
change with the administration of smaller doses of sodium nitroprusside (1 to 4 mcg/kg), while
with high doses (8 to 16 mcg/kg) there was a decrease in the contractile force in about 60 to 90
seconds. The decrease was preceded by a fall in blood pressure occurring about 15 seconds post-
infusion, suggesting that decrease in myocardial contractile force is not a primary effect of
sodium nitroprusside but perhaps is due to the decrease in cardiac filling from relative peripheral
pooling of blood. Adrenergic blocking agents failed to abolish its action, and autonomic
ganglionic blocking agents markedly augmented the hypotensive response.

In dogs, intravenous infusion of sodium nitroprusside caused a slight increase in renal blood flow
and decrease in vascular resistance, with no effect on the maximal tubular excretory capacity for
PAH or the maximal tubular capacity for reabsorption of glucose.

TOXICOLOGY

The LDso's of intravenously administered Nipride” determined according to the method of Miller
and Tainter (Proc Soc Exp Biol Med, 1944;57:261) in four different species of animals are as
follows: mice, 8.4 + 0.3 mg/kg; rats, 11.2 + 1.1 mg/kg; rabbits, 2.8 + 1.1 mg/kg; and dogs,

5 mg/kg (approximate).

Sodium nitroprusside was injected intravenously to 12 beagle dogs of both sexes over a period of
two minutes, at doses of 0.125, 0.5 and 2.0 mg/kg/day for two weeks. All dogs survived the two
weeks. After each injection, the dogs demonstrated signs consistent with the transient
vasodilatation and lowering of blood pressure known to occur with sodium nitroprusside
administered intravenously. Blood glucose was elevated temporarily after injections at the high
and mid doses. Slight increases in the relative weights of the liver and adrenals at the high dose
may have been related to vasodilation. Microscopic examination of the tissues showed
congestion (vascular dilatation) of the liver, kidney and spleen at the high- and mid-doses, and of
the liver at the low dose. There were no adverse cellular changes related to the vasodilation
caused by sodium nitroprusside. No other changes were noted.

McDowall and co-workers (1974) have studied induced hypotension by intravenous infusion of
sodium nitroprusside in baboons and reported that in four of eight animals receiving doses
considered to be four to six times higher than “normal” in this species there was failure to
recover normal arterial pressure after discontinuation of the infusion. These animals were in a
state of metabolic acidosis and exhibited a markedly depressed cerebral oxygen uptake. In the
four animals receiving doses considered “normal” for this species it was found that arterial
pressure recovered rapidly. The early appearance of metabolic acidosis appeared to be coincident
in animals resistant to nitroprusside induced hypotension.
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Another study conducted in dogs (Stoyka and Schultz, 1975), reported that physiologic cerebral
oxygenation was maintained at low perfusion pressures achieved with sodium nitroprusside
infusion.
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PART III: CONSUMER INFORMATION

Nipride®
Sodium Nitroprusside Injection

This leaflet is part III of a three-part "Product Monograph"
published when Nipride™ was approved for sale in Canada and is
designed specifically for Consumers. This leaflet is a summary and
will not tell you everything about Nipride®. Contact your doctor
or pharmacist if you have any questions about the drug.

ABOUT THIS MEDICATION

What the medication is used for:

® The immediate reduction of blood pressure of patients in
hypertensive crises who have not responded adequately to
standard treatment.

® Producing controlled hypotension (low blood pressure) in order

to reduce bleeding during surgery when both the surgeon and
anaesthesiologist decide it is necessary.

What it does:

Nipride” is a vasodilator that works by relaxing the muscles in
your blood vessels to help them dilate (widen). This lowers blood
pressure.

When it should not be used:
Nipride® should not be used if you:

® Are allergic to sodium nitroprusside;

® Are a physically poor risk patient being treated for
compensatory hypertension (mechanism to correct high blood
pressure);

® Have low brain circulation;
® Have anemia (a reduction of red blood cells)

If you are going to receive this drug in surgery, please tell your
doctor if you:

Have liver disease

Have severe kidney disease

Have hereditary vision loss (Leber’s disease)
Have vision problems caused by smoking
Have a history of blood clot in your brain

Have vitamin By, deficiency.

What the nonmedicinal ingredient is:
Water for injection

What the medicinal ingredient is:
Sodium Nitroprusside injection

Nipride® is available as a sterile, clear, reddish-brown solution,
free from visible particulates. Each 2 mL vial contains the
equivalent of 50 mg sodium nitroprusside dihydrate in sterile water
for injection.

What dosage forms it comes in:

Nipride® is a solution available in single-use amber glass vials in
50mg/ 2mL format (25 mg/mL), containing sodium nitroprusside,
in water for injection.

WARNINGS AND PRECAUTIONS

Serious Warnings and Precautions

e Nipride® is only to be used as an intravenous infusion with
5% Dextrose. Not for direct injection.

e  Nipride® can cause rapid decreases in blood pressure. In
patients not properly monitored, these decreases can lead to
irreversible injuries or death related to poor blood supply.
Nipride® should be used only when available equipment and
personnel allow blood pressure to be continuously
monitored.

e  Except when used briefly or at low infusion rates, Nipride®™
gives rise to important quantities of cyanide ion which can
cause death.

BEFORE receiving Nipride® tell your doctor if:

® You have liver disease, kidney disease, anemia (a
reduction of red blood cells), a seizure disorder, or a
history of head injury or brain tumor, hypothyroidism
(you do not produce enough thyroid hormone), difficulty
breathing;

®  You have an existing severe disease that may make you
a poor candidate to undergo surgery;

®  You are pregnant, plan to become pregnant or are
breastfeeding;

®  Geriatrics: you may experience a stronger lower blood
. . . ®
pressure when you receive Nipride®, please tell your
doctor your age.

INTERACTIONS WITH THIS MEDICATION

Drugs that may interact with Nipride® include: medications to
help lower your blood pressure (specifically, hydralazine or
hexamethonium)

PROPER USE OF THIS MEDICATION

Nipride® is only given in hospital with adequate equipment and
trained personnel who can monitor you frequently for changes to
your blood pressure. It is only given using an infusion pump,
micro-drip regulator or any similar device that would allow
precise measurement of the flow rate of the intravenous.

Nipride® is only to be used as an intravenous infusion with 5%
Dextrose. Nipride® is not for direct injection.
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The infusion fluid used for administration of Nipride® should not
be employed as a vehicle for simultaneous administration of any
other drug.

SERIOUS SIDE EFFECTS, HOW OFTEN THEY HAPPEN

AND WHAT TO DO ABOUT THEM

Usual dose: Symptom / effect Talk with your Stop taking
- doctor or drug and
. . . harmacist call your
Your health care professionals will decide the best dose for you. P doct(})]r or
Nipride® must be diluted in 500 to 1000 ml of 5% Dextrose Onlyif | Inall | ,parmacist
Injection. No other diluents should be used. The diluted solution severe cases
should be protected from light, using the supplied opaque sleeve, Common Feeling dizzy \
aluminum foil or other opaque materials. The infusion solution and faint or
should be freshly prepared and any unused portion discarded. The your blood
freshly prepared solution for infusion has a very faint brownish pressure is too
tint. If it is highly coloured, it should be discarded. low.
Difficulty y
Storage period from the time of reconstitution to the completion of breathing
intravenous administration should not exceed 24 hours. Swelling in the N
arms or legs
As with all parenteral drug products, intravenous admixtures Feeling an ]
should be inspected visually for clarity, particulate matter, Uncommon irregular heart
precipitate, discolouration and leakage prior to administration beat.
whenever solution and container permit. Solutions showing ]
hazi . . . . . Rash or other
aziness, particulate matter, precipitate, discolouration or s
. . skin irritation.
leakage should not be used. Discard unused portion. N
Weakness
Tell your health care practitioner right away if you think that your Chest pain N
intravenous has come out of the vein, or if it becomes sore, red or 7
swollen. Confusion and
somnolence (a
Overdose: strong desire
for sleep)
In case of drug overdose, contact a health care practitioner, Methemoglo- v
hospital emergency department or regional Poison Control binemia,
Centre immediately, even if there are no symptoms. Symptoms
include:
Seek emergency medical attention if you think you have received Shortness of
. .. . T ® breath,
too much of this medicine. Symptoms of Nipride™ overdose may blueness at
include low l.)1.00d pressure, shortness Qf breath, sha}loyv breathing, mouth and
nausea, vomiting, stqmagh pain, sweating, severe dizziness, finger tips,
headache, muscle twitching, fast or pounding heartbeat, restless headache,
feeling, loss of consciousness, and chest or back pain. fatigue
dizziness and
loss of
consciousness

SIDE EFFECTS AND WHAT TO DO ABOUT THEM

Along with its needed effects, a medicine may cause some
unwanted effects. These are referred to as “side effects.” Although
not all of these side effects may occur, if they do occur they may
need medical attention.

Nausea, retching, vomiting, sweating, apprehension, headache,
restlessness, agitation, muscle twitching, abdominal pain, have
been noted with too rapid reduction in blood pressure. However,
these symptoms rapidly disappear with slowing of the rate of the
infusion or temporary discontinuation of the infusion. Your doctor
will decide the best rate of infusion for you.

Irritation of the injection site may occur.

This is not a complete list of side effects. For any unexpected
effects while taking Nipride®, contact your doctor or
pharmacist.

HOW TO STORE IT

Store at room temperature (15-30°C), protect from light and
freezing.

Protect from light, using the supplied opaque sleeve, aluminum
foil, or other opaque material. It is not necessary to cover the
infusion drip chamber or the tubing.
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The storage period from the time of reconstitution to the
completion of intravenous administration should not exceed 24
hours.

REPORTING SUSPECTED SIDE EFFECTS

You can report any suspected adverse reactions associated with
the use of health products to the Canada Vigilance Program by
one of the following 3 ways:

Report Online at www.healthcanada.gc.ca/medeffect
Call toll-free telephone: 1-866-234-2345
Complete a Canada Vigilance Reporting Form and:
-Fax toll-free to 1-866-678-6789, or
-Mail to:.Canada Vigilance Program
Health Canada
Postal Locator 1908C
Ottawa ON KIA 0K9

Postage paid labels, Canada Vigilance Reporting Form and the
adverse reaction reporting guidelines are available on the
MedEffect™ Canada Web site at
www.healthcanada.gc.ca/medeffect.

NOTE: Should you require information related to the
management of side effects, contact your health professional.
The Canada Vigilance Program does not provide medical
advice.

MORE INFORMATION

This document plus the full product monograph, prepared for
health professionals can be found by contacting the sponsor,
Pfizer Canada Inc., at 1-800-643-6001.

This leaflet was prepared by:
Pfizer Canada Inc.,

Kirkland, QC H9J 2M5

Last revised: July 27,2017
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