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Uses and Administration

Amiloride is a weak diuretic that appears to act mainly
on the distal renal tubules. It is described as potassium-
sparing since, like spironolactone, it increases the ex-
cretion of sodium and reduces the excretion of potassi-
um. Unlike spironolactone, however, it does not act by
specifically antagonising aldosterone. Amiloride does
not inhibit carbonic anhydrase. It takes effect about 2
hours after oral dosage and its diuretic action reaches a
peak in 6 to 10 hours and has been reported to persist
for about 24 hours.

Amiloride diminishes the kaliuretic effects of other di-
uretics, and may produce an additional natriuretic ef-
fect. Itis mainly used as an adjunct to thiazide diuretics
such as hydrochlorothiazide and loop diuretics such as
furosemide, to conserve potassium in those at risk from
hypokalaemia during the long-term treatment of oede-
ma associated with hepatic cirrhosis (including ascites,
p.1159) and heart failure (p.1165). It is also used with
other diuretics in the treatment of hypertension
(p.1171). Diuretic-induced hypokalaemia and its man-
agement, including the role of potassium-sparing diu-
retics such as amiloride, is discussed under Effects on
Electrolyte Balance in the Adverse Effects of Hydro-
chlorothiazide, p.1308. Amiloride is sometimes used
to manage hypokalaemia in primary hyperaldos-
teronism (p.1402).

Amiloride by inhalation has also been investigated in
the management of cystic fibrosis patients with lung
disease (see below).

In the treatment of oedema amiloride is given orally as
the hydrochloride and doses are expressed in terms of
the anhydrous substance. 1 mg of anhydrous hydro-
chloride is equivalent to about 1.14 mg of the hydrated
substance. Treatment may be started with a dose of 5 to
10 mg daily, increased, if necessary, to a maximum of
20 mg daily. An initial dose of 2.5 mg once daily may
be used in patients already taking other diuretics or an-
tihypertensives. Similar doses to those given for oede-
ma are used to reduce potassium loss in patients receiv-
ing thiazide or loop diuretics.

Potassium supplements should not be given.

Cystic fibrosis. Pulmonary disease is the major cause of mor-
tality in cystic fibrosis (p.166). Experimental treatment aimed at
modifying the pulmonary disease process has included giving
amiloride by inhalation.* No evidence of pulmonary or system-
ic toxicity was seen in 14 patients treated for 25 weeks.! The
mechanism of action is unclear but could be the sodium-channel
blocking effect! or anti-inflammatory effects® of amiloride. Con-
cern has been expressed” over possible consequences of the inhi-
bition of endogenous urokinase by amiloride although others®
considered this to be unlikely at the concentrations studied. How-
ever, a systematic review® found no evidence that amiloride was
of clinical benefit.

. Knowles MR, et al. A pilot study of aerosolized amiloride for the
treatment of lung disease in cystic fibrosis. N Engl J Med 1990;
322: 1189-94.

. App EM, et al. Acute and long-term amiloride inhalation in cyst-
ic fibrosis lung disease: a rational approach to cystic fibrosis
therapy. Am Rev Respir Dis 1990; 141: 605-12.

. Gallo RL. Aerosolized amiloride for the treatment of lung dis-

ease in cystic fibrosis. N Engl J Med 1990; 323: 996-7.

Henkin J. Aerosolized amiloride for the treatment of lung dis-

ease in cystic fibrosis. N Engl J Med 1990; 323: 997.

. Knowles MR, et al. Aerosolized amiloride for the treatment of
lung disease in cystic fibrosis. N Engl J Med 1990; 323: 997-8.

. Burrows E, et al. Sodium channel blockers for cystic fibrosis.
Available in The Cochrane Database of Systematic Reviews; Is-
sue 3. Chichester: John Wiley; 2006 (accessed 28/04/08).

Diabetes insipidus. Thiazide diuretics are commonly used in
nephrogenic diabetes insipidus (p.2179) and NSAIDs may also
be employed; both result in an overall decrease in urine produc-
tion. Hydrochlorothiazide with amiloride has been reported to be
at least as effective as hydrochlorothiazide plus indometacin in 5
patients.® In addition, amiloride obviated the need for potassium
supplements. Hydrochlorothiazide with amiloride was also ef-
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fective and well tolerated in a group of 4 children with nephro-
genic diabetes insipidus who were treated for up to 5 years.?

1. Knoers N, Monnens LAH. Amiloride-hydrochlorothiazide ver-
sus indomethacin-hydrochlorothiazide in the treatment of neph-
rogenic diabetes insipidus. J Pediatr 1990; 117: 499-502.

. Kirchlechner V, et al. Treatment of nephrogenic diabetes insip-
idus with hydrochlorothiazide and amiloride. Arch Dis Child
1999; 80: 548-52.

Renal calculi. Patients with idiopathic hypercalciuria and a his-
tory of renal calculi (p.2181) are usually given a thiazide diuretic
such as hydrochlorothiazide to reduce calcium excretion. In pa-
tients with calcium oxalate calculi an inherited cellular defect in
oxalate transport may also be involved and this might be correct-
ed by amiloride.

1. Baggio B, etal. An inheritable anomaly of red-cell oxalate trans-
port in "primary" calcium nephrolithiasis correctable with diu-
retics. N Engl J Med 1986; 314: 599-604.

Preparations

BP 2008: Amiloride Tablets; Co-amilofruse Tablets; Co-amilozide Oral So-
lution; Co-amilozide Tablets;

USP 31: Amiloride Hydrochloride and Hydrochlorothiazide Tablets; Ami-
loride Hydrochloride Tablets.

Proprietary Preparations (details are given in Part 3)

Austral.: Kaluril; Midamor; Austria: Midamor; Canad.: Midamor; Cz.:
Amiclaran; Denm.: Amikalt; Nirulid; Fin.: Medamort; Fr.: Modamide; NZ:
Midamor; Swed.: Midamort; Switz.: Midamort; UK: Amilamont; USA:
Midamor.

Multi-ingredient: Arg.: Amiloclort; Diflux; Diur Pot; Diurex A; Errolon
A; Furdiurent; Hidrenox A; Lasiride; Moducrent; Moduretic; Nuriban A;
Plenacor D; Prenomodt; Ren-Ur; Vericordin Compuesto; Austral.: Amiz-
ide; Moduretic; Austria: Aldoretic; Amiloral/HCT; Amiloretik; Amilorid
comp; Amilostad HCT; Lanuretic; Loradur; Moducrin; Moduretic; Belg.:
Belidralt; Co-Amiloride; Frusamil; Kattent; Moduretic; Braz.: Amiretic; Di-
upress; Diurezin-A; Diurisa; Moduretic; Canad.: Apo-Amilzide; Gen-Am-
ilazide; Moduret; Novamilor; Nu-Amilzide; Chile: Furdiuren; Hidrium; Hid-
ropid; Cz.: Amicloton; Amilorid/HCT; Apo-Amilzide; Limoridt; Loradur;
Moduretic; Rhefluin; Denm.: Amilco; Buram; Frusamil; Moduretict; Sparkal;
Fin.: Amitrid; Diuramin; Diurex; Miloride; Moduretic; Sparkal; Fr.: Logirene;
Moducren; Moduretic; Ger.: Amilocomp beta; Amiloretik; Amilorid comp;
Amilorid/HCT; Amilozidt; Aquaretict; Diaphal; Diursan; durareset; Esm-
aloridt; Moducrin; Moduretik; Tensoflux; Gr.: Frumil; lvidol; Moduretic; Tia-
den; Hong Kong: Amilcot; Amithiazide; Apo-Amilzide; Moducren; Mo-
duretic; Navispare; Sefaretic; Hung.: Amilorid Comp; Amilozid-B; India:
Biduret; Frumil; Hipres-D; Indon.: Lorinid; Irl.: Amilcot; Buram; Fru-Co;
Frumil; Lasoridet; Moducren; Moduret; Israel: Kaluril; Ital.: Moduretic;
Malaysia: Ami-Hydrotride; Amizide; Apo-Amilzide; Moduretic; Mex.:
Moduretic; Neth.: Moduretic; Norw.: Moduretic; Normorix; NZ: Amizide;
Frumil; Pol.: Tialorid; Port.: Aldoretict; Amiloride Compostot; Chibreti-
cot; Diurene; Moducrent; Moduretic; S.Afr.: Adco-Retic; Amiloretic; Be-
taretic; Hexaretic; Moducren; Moduretic; Servatrin; Singapore: Apo-
Amilzide; Spain: Ameride; Diuzine; Kalten; Swed.: Amiloferm; Moduretic;
Normorix; Sparkal, Switz.: Agorext; Amilo-basant; Amiloride/HCTZ;
Betadiurf; Co-Amiloridt; Comilorid; Ecodurex; Escoretic; Frumilf; Gro-
durex; Kalten; Moducren; Moduretic; Rhefluin; Thai.: Bilduretic; Hydrozide
Plus; Hyperretic; Midurett; Milorext; Miretic; Modulant; Moduretic; Moure-
M; Poli-Uretic; Renase; Sefaretic; Turk.: Moduretic; UK: Amil-Co; Aridil;
Burinex A; Froop Coft; Fru-Co; Frumil; Kalten; Komil; Lasoridet; Mo-
ducrent; Moduret; Moduretic; Navispare; USA: Moduretic; Venez.: Furdi-
uren; Moduretic.
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Amiodarone AN, Usan, iNN)

Amiodaron; Amiodarona; Amiodaroni; Amiodaronum; L-3428;
51087-N; SKF-33134-A. 2-Butylbenzofuran-3-yl 4-(2-diethylami-
noethoxy)-3,5-di-iodopheny! ketone.

AMMOAAPOH

CysHygl,NO3 = 645.3.

CAS — 195]-25-3.

ATC — COIBDOI.

ATC Vet — QCOIBDOI.

Amiodarone Hydrochloride Banm, iNnm)

Amiodaron Hidroklorlr; Amiodarone, chlorhydrate d’; Amio-
daron-hidroklorid; Amiodaron-hydrochlorid; Amiodaronhydro-
klorid; Amiodaroni hydrochloridum; Amiodaronihydrokloridi;
Amjodarono hidrochloridas; Hidrocloruro de amiodarona.
AmmnoaapoHa Mapoxropua,

Cy5H49l,NO3,HCI = 681.8.

CAS — 19774-82-4.

ATC — COIBDOI.

ATC Vet — QCOIBDOI.

Pharmacopoeias. In Chin. and Eur. (see p.vii).

Ph. Eur. 6.2 (Amiodarone Hydrochloride). A white or almost
white, fine crystalline powder. Very slightly soluble in water;
sparingly soluble in alcohol; freely soluble in dichloromethane;

soluble in methyl alcohol. Store at a temperature not exceeding
30°. Protect from light.

Adsorption. Amiodarone is known to be adsorbed by PVC, al-
though the amount of adsorption has varied in different studies.
A study® using amiodarone hydrochloride 600 micrograms/mL
in glucose 5% found that the concentration fell by 10% in 3 hours
followed by a steady decrease to 60% of the initial concentration
after 5 days when stored in flexible P\VC bags at ambient temper-
ature.> However, another study? using amiodarone hydrochlo-
ride 1.8 to 2 mg/mL in glucose 5% found only that the concen-
tration remained 97.3% of the initial value after 24 hours in PVC
infusion bags. In the first study, perfusion of the solution through
PVC giving sets resulted in the concentration falling to 82% after
15 minutes, whereas the second study found the concentration
fell to 95.1% after 1 hour but then returned to the initial value. No
loss was noted in either study when glass or rigid PVC containers
were used, suggesting that the losses were caused by the plasti-
ciser, di-2-ethylhexylphthalate (DEHP). Amiodarone may also
leach out DEHP and other plasticisers, and it has been suggested
that bags and tubing containing DEHP should not be used for
giving amiodarone in order to minimise patient exposure.

1. Weir SJ, et al. Sorption of amiodarone to polyvinyl chloride in-
fusion bags and administration sets. Am J Hosp Pharm 1985; 42:
2679-83.

. Peters PG, Hayball PJ. A comparative analysis of the loss of ami-
odarone from small and large volume PVC and non-PVC infu-
sion systems. Anaesth Intensive Care 1990; 18: 241-5.

Incompatibility. Amiodarone injection has been reported to be
incompatible with aminophylline,! flucloxacillin,? heparin,® and
sodium bicarbonate.* A further study® reported incompatibility
with ampicillin/sulbactam sodium, ceftazidime sodium, digoxin,
furosemide, imipenem/cilastatin sodium, magnesium sulfate,
piperacillin sodium, piperacillin/tazobactam sodium, potassium
phosphate, and sodium phosphate. UK licensed product infor-
mation states that it is incompatible with sodium chloride solu-
tions.

1. Hasegawa GR, Eder JF. Visual compatibility of amiodarone hy-
drochloride injection with other injectable drugs. Am J Hosp
Pharm 1984; 41: 1379-80.

. Taylor A, Lewis R. Amiodarone and injectable drug incompati-
bility. Pharm J 1992; 248: 533.

. Cairns CJ. Incompatibility of amiodarone. Pharm J 1986; 236:
68.

. Korth-Bradley JM. Incompatibility of amiodarone hydrochlo-
ride and sodium bicarbonate injections. Am J Health-Syst Pharm
1995; 52: 2340.

. Chalmers JR, et al. Visual compatibility of amiodarone hydro-
chloride injection with various intravenous drugs. Am J Health-
Syst Pharm 2001; 58: 504-6.

Stability. An oral suspension prepared from tablets® and con-
taining amiodarone hydrochloride 5 mg/mL was stable for 3
months at 4° and 6 weeks at 25°.

1. Nahata MC. Stability of amiodarone in an oral suspension stored

under refrigeration and at room temperature. Ann Pharmacother
1997; 31: 851-2.
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Adverse Effects and Treatment

Adverse effects are common with amiodarone. Many
are dose-related and reversible with reduction in dose;
however, because of its long half-life this can take
some time and adverse effects may develop after treat-
ment is stopped.

Adverse cardiovascular effects associated with amio-
darone include severe bradycardia, sinus arrest, and
conduction disturbances. Severe hypotension may fol-
low intravenous use, particularly (though not exclu-
sively) at rapid infusion rates. Amiodarone may also
produce ventricular tachyarrhythmias; torsade de
pointes has been reported but appears to be less of a
problem with amiodarone than other antiarrhythmics.
Rarely, heart failure may be precipitated or aggravated.
Amiodarone reduces the peripheral transformation of
thyroxine (T,) to tri-iodothyronine (T5) and increases
the formation of reverse-Tj. It can affect thyroid func-
tion and may induce hypo- or hyperthyroidism.

There have been reports of severe pulmonary toxicity
including pulmonary fibrosis and interstitial pneumo-
nitis. These effects are usually reversible on withdraw-
al of amiodarone but are potentially fatal.
Amiodarone can adversely affect the liver. There may
be abnormal liver function tests and cirrhosis or hepa-
titis; fatalities have been reported.

Prolonged use of amiodarone causes the development
of benign yellowish-brown corneal microdeposits in
the majority of patients, sometimes associated with
coloured haloes of light; these are reversible on stop-
ping therapy. Photosensitivity reactions are also com-
mon and more rarely blue-grey discoloration of the
skin may occur.



