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“Entering the Harem” 0il on canvas, 1873, Georges Jules Victor Clairin.



On the 27th night, Shahrazad continued....

...Then she took me and put me in a chest, which she locked. She approached the eunuch,
who had with him a large quantity of goods, and these she started to take and pack in the
other chests, locking them one after the other until she had packed them all. The servants
then loaded them on the boat and we set off for Lady Zubaida’s palace.

| became anxious, saying to myself that my lust would lead to my death, and wondering
whether | would or would not succeed. | started to weep inside the chest and prayed God
to deliver me from my plight. The servants continued their journey until they had brought
all the chests to the gate of the Caliph’s palace, carrying in mine together with the others.
They passed by a number of eunuchs entrusted with the protection of the Harem, together
with some of the harem women, until they came to a senior eunuch. Roused from his
sleep, he shouted to the girl: “What is in these chests?” “They are full of goods for Lady
Zubaida”, she said. “Open them up one by one”, he ordered, “so that | can look at what
is inside”. “Why do you want them opened?” she objected, but he shouted at her: “Don’t
waste my time, these chests must be opened!”

He got to his feet and the first chest that he wanted to be opened was the one in which |
was hidden. When it was brought to him, I lost my senses; | was so afraid that | was
unable to control myself and my urine seeped from the chest. The girl cried to the eunuch,
“You have destroyed me and destroyed yourself, as you have spoiled something worth ten
thousand dinars. In this chest are coloured dresses and four manns’ worth of Zamzam
water. The container has just fallen over and the water has leaked out over the dresses in
the chest, ruining their colours”. “Take Your chests and go, God damn you”, said the
eunuch. So the servants hurriedly carried off the chest that | was in, bringing the others
with it...
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Thanks to the very quick thinking of Lady Zubaida’s servant girl, the young man being
smuggled into the Caliph’s harem for a secret rendezvous with his lover is saved from a
horrible fate!

Urinary incontinence can be most inconvenient - especially when being smuggled into the
Caliph’s harem! When dosing our patients with frusemide we need recall Shahrazad’s
tale of the 27th night. Second doses should be given at midday rather than nocte, lest an
unfortunate urge should occur during the middle of the night - also a most inconvenient
time!



FRUSEMIDE

Introduction

Frusemide (or furosemide in North American parlance), is a powerful loop diuretic, in
the same class as Bumetanide and Ethacrynic acid.

It primary use is in the chronic control of edema associated with chronic heart failure,
hepatic cirrhosis and chronic kidney disease.

Frusemide is very widely used by physicians. It has many adverse effects which are

frequently seen, meaning that patient presentations to the ED relating to adverse effects
of frusemide is common.

Chemistry

Frusemide is an anthranilic acid derivative.

Preparation

Available preparations include:

Tablets: 20 mg, 40 mg, 500 mg

Liquid formulation: 10 mg/ml solutions. *

Ampoules: 10 mg/mL: 2 ml, 4 ml, 25 ml and 8 ml (Min-1-Jet)
Frusemide is the only loop diuretic available in both oral and IV formulations.

Mechanism of Action

Frusemide primarily inhibits the reabsorption of chloride (and hence of sodium as well)
in the ascending limb of the loop of Henle. %2 This site accounts normally for retention
of approximately 20% of filtered sodium; therefore, frusemeide and related agents are
potent diuretics.

In addition frusemide also inhibits sodium reabsorption and in both the proximal and
distal tubules. Its high degree of efficacy is partly due to this unique site of action. The
action on the distal tubule is independent of any inhibitory effect on carbonic anhydrase
or aldosterone.

Frusemide may promote diuresis in cases which have previously proved resistant to other
classes of diuretic drugs

Frusemide produces a rapid and intense diuresis but has only a short duration of action (4
- 6 hours).



Pharmacokinetics

Absorption:

° Frusemide can be given orally or IV. It may be given IM but this route is not the
preferred parenteral route.

° After oral administration frusemide is rapidly absorbed from the gastrointestinal
tract. >

v The onset of diuresis following oral administration is within 1 hour.

v The peak effect following oral administration occurs within the first or
second hour.

v The duration of diuretic effect following oral administration is 6-8 hours.
o After IV administration: *
v The onset of diuresis is within 5 minutes (and somewhat later after

intramuscular administration).
v The peak effect occurs within the first half hour.
v The duration of diuretic effect is approximately 2 hours.
The oral bioavailability of frusemide is about 50% (i.e. 20 mg IV is approximately
equivalent to 40 mg orally) however, it may be even lower in severe heart failure and
renal disease; an so doses need to be individualized according to clinical response.
Distribution:

° Frusemide is extensively bound to plasma proteins, mainly albumin.

Metabolism and excretion:

° Frusemide is metabolized by the liver.
° Frusemide glucuronide is virtually the only biotransformation product in humans.

Pharmacodynamics

Frusemide is a potent diuretic which is effective over a wide dose range with a dose -
related response

It has no clinically significant pharmacological effects other than on renal function*



Indications

Indications include:

1. Oedema associated with:
° Chronic heart failure
° Hepatic cirrhosis
° Renal disease (including the nephrotic syndrome):
v However if increasing azotaemia and oliguria occur during

treatment of severe progressive renal disease, frusemide must
be discontinued.

2. Acute heart failure:

° It may be used as adjunctive therapy in some cases of acute pulmonary
oedema where there is significant intravascular volume overload, e.g.
chronic renal impairment.

It is no longer considered first line treatment for most other cases of acute
pulmonary oedema.

Frusemide has traditionally be used for a wide range of conditions, based on theories of
benefit obtained from volume loss, however in many of these conditions treatment with
frusemide has NOT been shown to be beneficial and possibly detrimental. Frusemide is
not recommended for cases of:

° Cerebral oedema
° Traumatic head injury
° Non-cardiogenic pulmonary oedema.
° Hypercalcaemia
v Intravenous frusemide is only used to treat fluid overload. It should not be

used as primary treatment of hypercalcaemia, as it may cause even greater
intravascular volume depletion, (which can be caused by hypercalcemia).

Contraindications/ Precautions

Contraindications and Precautions include:
° Hypovolemic/ dehydrated patients

° Hypotension



° Worsening azotemia/ renal function impairment.

° Significant hypokalaemia, hyponatraemia, hypocalcaemia
° Known hypersensitivity to frusemide:
v Note also that patients allergic to sulfonamides (e.g. sulfonamide

antibiotics or sulfonylureas) may show cross sensitivity to frusemide.

Pregnancy

Frusemide is categorized as a Class C drug with regard to pregnancy. Class C drugs are
those which, owing to their pharmacological effects, have caused or may be suspected of
causing, harmful effects on the human fetus or neonate without causing malformations.
These effects may be reversible. Specialized texts should be consulted for further details.

Breastfeeding
Caution, insufficient data; may suppress lactation.

Adverse Effects

Excessive diuresis frequently results in significant adverse effects, including:

1. Hypovolemia:
° Orthostatic hypotension
° Frank hypovolemia with circulatory shock.
2. Synergistic hypotensive effects with other antihypertensive agents.
3. Electrolyte disturbances including:
° Hypokalemia in particular.
v Excessive loss of potassium in patients receiving cardiac

glycosides may precipitate digitalis toxicity.

v Concurrent treatment with other potassium-lowering drugs, e.g.
thiazides, significantly increases the risk of hypokalaemia.

° Hyponatremia.
° Hypomagnesaemia.

° Hypocalcaemia.



4. Renal function impairment:

) Excessive volume depletion can result in increasing azotemia and renal
impairment

Additional adverse reactions unrelated to excessive diuresis include:
5. Allergic reactions/ skin rashes.
6. Ototoxicity:

Cases of reversible or irreversible tinnitus or hearing impairment (including
deafness) have been reported.

Risk factors for ototoxicity include:

° Excessively rapid injection or infusion.
° Severe renal impairment
° Patients with hypoproteinaemia, e.g. associated with nephrotic syndrome
° Doses exceeding several times the usual recommended dose
° Concomitant therapy with other ototoxic drugs such as aminoglycoside
antibiotics
7. Hyperuricemia:
) This can occur and but only rarely will clinical gout be precipitated.
8. Prostatic obstruction:
) Loop diuretics may precipitate acute urinary retention in patients with

prostatic hypertrophy.
9. Lithium toxicity:
° Diuretics in general greatly predispose to lithium toxicity in those patients

who are taking lithium medications. Diuretics in general reduce lithium’s
renal clearance.

Dosing
Oral dosing:

Frusemide is usually taken once daily in the morning.



If twice daily dosing is required, then the first dose is taken in the morning and the
second dose at midday. Nocte dosing is generally avoided, (to avoid the problem of
nocturnal diuresis).

The usual oral dosing regimen for edema is: *

) Frusemide 20 - 40 mg orally, daily, (either as a single dose or two divided
doses)
) Increase by 40 mg/day every 4 to 7 days as required, generally to a maximum

of 160 mg orally, daily, ! (though higher doses are sometimes used under
strict physician supervision).

Note that frusemide naive patients will have a relatively greater response.
Higher dose therapy may be necessary in patients with renal impairment.

Potassium supplements or the addition of a potassium sparing diuretic may be needed
with prolonged or high dose therapy.

IV dosing:
Usual initial dosing is 20 - 80 mg by slow (over 2-5 minutes) 1V injection. *®

Paediatric dosing

° See RCH Pharmacopeia.
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