
clinical pharmacology

Bumetanide is a loop diuretic with a rapid onset and short duration of action. Pharmacological and

clinical studies have shown that 1 mg Bumetanide has a diuretic potency equivalent to

approximately 40 mg furosemide. The major site of Bumetanide action is the ascending limb of the

loop of Henle.

 

Bumetanide inhibits sodium reabsorption in the ascending limb of the loop of Henle, as shown by

marked reduction of free-water clearance (CH2O) during hydration and tubular free-water

reabsorption (TCH2O) during hydropenia. Reabsorption of chloride in the ascending limb is also

blocked by Bumetanide, and Bumetanide is somewhat more chloruretic than natriuretic.

 

Potassium excretion is also increased by Bumetanide, in a dose-related fashion.

 

Bumetanide may have an additional action in the proximal tubule. Since phosphate reabsorption

takes place largely in the proximal tubule, phosphaturia during Bumetanide-induced diuresis is

indicative of this additional action. This is further supported by the reduction in the renal clearance

of Bumetanide by probenecid, associated with diminution in the natriuretic response. This proximal

tubular activity does not seem to be related to an inhibition of carbonic anhydrase. Bumetanide

does not appear to have a noticeable action on the distal tubule.

 

Bumetanide decreases uric acid excretion and increases serum uric acid. Following oral

administration of Bumetanide the onset of diuresis occurs in 30 to 60 minutes. Peak activity is

reached between 1 and 2 hours. At usual doses (1 mg to 2 mg) diuresis is largely complete within

4 hours; with higher doses, the diuretic action lasts for 4 to 6 hours. Diuresis starts within minutes

following an intravenous injection and reaches maximum levels within 15 to 30 minutes.

indications

bumetanide is indicated for the treatment of edema associated with congestive heart failure,

hepatic and renal disease, including the nephrotic syndrome.

Contraindications

bumetanide is contraindicated in anuria. Although bumetanide can be used to induce diuresis in

renal insufficiency, any marked increase in blood urea nitrogen or creatinine, or the development

of oliguria during therapy of patients with progressive renal disease, is an indication for

discontinuation of treatment with bumetanide.

 

bumetanide is also contraindicated in patients in hepatic coma or in states of severe electrolyte

depletion until the condition is improved or corrected. bumetanide is contraindicated in patients

hypersensitive to this drug.

pregnancy

Teratogenic Effects

Pregnancy Category C

 

Bumetanide is neither teratogenic nor embryocidal in mice when given in doses up to 3400 times



the maximum human therapeutic dose.

lactation

It is not known whether this drug is excreted in human milk. As a general rule, nursing should not

be undertaken while the patient is on bumetanide since it may be excreted in human milk.

Pediatric Use

Safety and effectiveness in pediatric patients below the age of 18 have not been established.

 

In vitro studies using pooled sera from critically ill neonates have shown bumetanide to be a potent

displacer of bilirubin. The administration of bumetanide could present a particular concern if given

to critically ill or jaundiced neonates at risk for kernicterus.

Geriatric Use

as there is not sufficient studies 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.

 

elderly patients are more likely to have decreased renal function, care should be taken in dose

selection, and it may be useful to monitor renal function.

liver problems

Sudden alterations of electrolyte balance may precipitate hepatic encephalopathy and coma.

Renal problems

This drug is known to be substantially excreted by the kidney, and the risk of toxic reactions to this

drug may be greater in patients with impaired renal function.

 

Monitor renal function and discontinue drug if renal function decreases further.

 

In severe chronic renal insufficiency, patients may benefit from continuous infusion (12 mg over 12

h), rather than from intermittent bolus therapy

Diabetic patients

Moderate Potential Hazard, Moderate plausibility.

 

shouldn't be administered with Diabetes Mellitus, Abnormal Glucose Tolerance.

 

Loop diuretics may cause hyperglycemia, glycosuria, and alterations in glucose tolerance tests.

Rarely, precipitation of diabetes mellitus has been reported. Therapy with loop diuretics should be

administered cautiously in patients with diabetes mellitus, glucose intolerance, or a predisposition

to hyperglycemia. Patients with diabetes mellitus should be monitored more closely during

therapy, and their antidiabetic regimen adjusted accordingly.

Ototoxicity

Severe Potential Hazard, Moderate plausibility.

 

shouldn't be administered with Hearing Loss.

drug interaction



Aminoglycosides

Increased auditory toxicity.

 

Cisplatin

Additive ototoxicity.

 

Digitalis glycosides

Electrolyte disturbances may predispose to digitalis-induced arrhythmias.

 

Lithium

Increased plasma lithium levels and toxicity.

 

NSAIDs

Decreased effects of bumetanide.

 

Salicylates

Impaired diuretic response in patients with cirrhosis and ascites.

 

Thiazide diuretics

Synergistic effects that may result in profound diuresis and serious electrolyte abnormalities.

 

Anticoagulants: Interaction studies in humans have shown Bumetanide to have no effect on

warfarin metabolism or on plasma prothrombin activity.

Monitor

Check that baseline creatine, BUN, calcium, uric acid, and CBC have been obtained before

beginning therapy and monitor throughout therapy. Observe for ototoxicity, especially in patients

receiving drug via IV infusion and in those taking other ototoxic drugs. If tinnitus, hearing

impairment, or fullness in ears is reported, notify health care provider.

 

Laboratory abnormalities reported have included hyperuricemia (in 18.4% of patients tested),

hypochloremia(14.9%), hypokalemia (14.7%), azotemia(10.6%), hyponatremia (9.2%), increased

serum creatinine (7.4%), hyperglycemia(6.6%), and variations inphosphorus (4.5%), CO content

(4.3%), bicarbonate(3.1%) and calcium (2.4%). Although manifestations of the pharmacologic

action of bumetanide, these conditions may become more pronounced by intensive therapy.

 

Also reported have been thrombocytopenia (0.2%) and deviations inhemoglobin (0.8%),

prothrombin time (0.8%), hematocrit (0.6%), WBC (0.3%) and differential counts (0.1%). There

have been rare spontaneous reports of thrombocytopenia from postmarketing experience.

dosage administration

# Oral Administration:

 

The usual total daily dosage of bumetanide is 0.5 mg to 2 mg and in most patients is given as a



single dose.

 

If the diuretic response to an initial dose of bumetanide is not adequate, in view of its rapid onset

and short duration of action, a second or third dose may be given at 4- to 5-hour intervals up to a

maximum daily dose of 10 mg. An intermittent dose schedule, whereby bumetanide is given on

alternate days or for 3 to 4 days with rest periods of 1 to 2 days in between, is recommended as

the safest and most effective method for the continued control of edema.

 

In patients with hepatic failure, the dosage should be kept to a minimum and, if necessary, dosage

increased very carefully.

 

Because cross-sensitivity with furosemide has rarely been observed, bumetanide can be

substituted at approximately a 1:40 ratio of bumetanide to furosemide in patients allergic to

furosemide.

 

# Parenteral Administration:

 

Bumetanide injection may be administered parenterally (IV or IM) to patients in whom

gastrointestinal absorption may be impaired or in whom oral administration is not practical.

 

Parenteral treatment should be terminated and oral treatment instituted as soon as possible.

 

NB: Almost equal diuretic response occurs after oral and parenteral administration of bumetanide.

Therefore, if impaired gastrointestinal absorption is suspected or oral administration is not

practical, bumetanide should be given by the intramuscular or intravenous route.

Over dosage

Overdosage can lead to acute profound water loss, volume and electrolyte depletion, dehydration,

reduction of blood volume and circulatory collapse with a possibility of vascular thrombosis and

embolism. Electrolyte depletion may be manifested by weakness,dizziness, mental

confusion,anorexia,lethargy, vomiting and cramps.

 

Treatment consists of replacement of fluid and electrolyte losses by careful monitoring of the urine

and electrolyte output and serum electrolyte levels.

side effects

Cardiovascular: Hypotension; ECG changes; chest pain.

 

CNS: Asterixis; encephalopathy with pre-existing liver disease; vertigo; headache; dizziness.

 

Dermatologic: Hives; pruritus; itching; nipple tenderness; rash; photosensitivity.

 

EENT: Impaired hearing; ear discomfort; tinnitus; deafness.

 



GI: Upset stomach; dry mouth; nausea; vomiting; diarrhea; pain.

 

Genitourinary: Premature ejaculation; difficulty maintaining erection; renal failure.

 

Hematologic: Thrombocytopenia; deviations in Hgb, Hct, prothrombin time and WBC, platelets,

and differential counts.

 

Metabolic: Glucosuria and proteinuria; hyperuricemia; gout; hypochloremia; hypokalemia;

azotemia; hyponatremia; increased serum creatinine; hyperglycemia; variations in phosphorus,

CO2content, bicarbonate, and calcium; increases in LDL, total cholesterol, and triglycerides;

decreases in HDL cholesterol.

 

Respiratory: Hyperventilation.

 

Miscellaneous: Musculoskeletal weakness; arthritic pain; pain; muscle cramps; fatigue;

dehydration; sweating.

Warning

1. Bumetanide is a potent diuretic which, if given in excessive amounts, can lead to a profound

diuresis with water and electrolyte depletion. Therefore, careful medical supervision is required

(dose and dose schedule have to be adjusted to the individual patient's needs).

 

2.  Hypokalemia. Hypokalemia can occur as a consequence of Bumetanide administration.

Prevention of hypokalemia requires particular attention in the following conditions: patients

receiving digitalis and diuretics for congestive heart failure, hepatic cirrhosis and ascites, states of

aldosterone excess with normal renal function, potassium-losing nephropathy, certain diarrheal

states, or other states where hypokalemia is thought to represent particular added risks to the

patient, i.e., history of ventricular arrhythmias.

In patients with hepatic cirrhosis and ascites, sudden alterations of electrolyte balance may

precipitate hepatic encephalopathy and coma. Treatment in such patients is best initiated in the

hospital with small doses and careful monitoring of the patients clinical status and electrolyte

balance. Supplemental potassium and/or spironolactone may prevent hypokalemia and metabolic

alkalosis in these patients.

 

3. Ototoxicity. Bumetanide probably shares this risk.

 

4. Allergy to sulfonamides. Patients allergic to sulfonamides may show hypersensitivity to

Bumetanide.

 

5. Thrombocytopenia. Since there have been rare spontaneous reports of thrombocytopenia from

postmarketing experience, patients should be observed regularly for possible occurrence of

thrombocytopenia.

Dose in brief



Dose in brief: 1 x 2

 

1 mg Bumetanide has a diuretic potency equivalent to approximately 40 mg furosemide. it Inhibits

reabsorption of sodium and chloride in proximal tubules and loop of Henle. High risk of

hypokalemia may occur.
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