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Pregnancy. Studies in Finnish women indicated that heavy con-
sumption of liquorice (equivalent to > 500 mg/week of glycyr-
rhizic acid) during pregnancy was associated with an increased
risk of preterm delivery.? Consumption of large amounts of lig-
uorice was a social habit noted to occur in some northern Euro-
pean countries.
1. Strandberg TE, et al. Birth outcome in relation to licorice con-
sumption during pregnancy. Am J Epidemiol 2001; 153: 1085-8.

2. Strandberg TE, et al. Preterm birth and licorice consumption
during pregnancy. Am J Epidemiol 2002; 156: 803-5.

Uses and Administration

Liquorice is used as a flavouring and sweetening agent. It has
demulcent and expectorant properties and has been used in
cough preparations. It has ulcer-healing properties that may re-
sult from stimulation of mucus synthesis. It contains constituents
that produce mineralocorticoid effects (see above). Liquorice
may also possess some antispasmodic and laxative properties.
Deglycyrrhizinised liquorice has a reduced mineralocorticoid ac-
tivity and has been used, usually with antacids, for the treatment
of peptic ulcer disease (p.1702).

¢ Reviews.

1. Fiore C, et al. A history of the therapeutic use of liquorice in
Europe. J Ethnopharmacol 2005; 99: 317-24.

Preparations

Ph. Eur.: Liquorice Ethanolic Liquid Extract, Standardised;

USP 31: Licorice Fluidextract.

Proprietary Preparations (details are given in Part 3)

Braz.: Alcalergin; Brefust; Cz.: Gallenteet; Fr.: Depiderm; Trio Dt; Ger.:
Fichtensirup Nt; Lakriment Neut; Suczulen monot.

Multi-ingredient: numerous preparations are listed in Part 3.

Loperamide Hydrochloride
(BANM, USAN, rINNM)

Hidrocloruro de loperamida; Loperamid Hidroklorir; Lopera-
mid hydrochlorid; Lopéramide, chlorhydrate de; Loperamid-hid-
roklorid; Loperamidhydroklorid; Loperamidi hydrochloridum;
Loperamidihydrokloridi; Loperamido hidrochloridas; R-18553.
4-(4-p-Chlorophenyl-4-hydroxypiperidino)-NN-dimethyl-2,2-
diphenylbutyramide hydrochloride.

Aonepamuaa lapoxropua,

Cy9H33CIN, O, HCI = 513.5.

CAS — 53179-11-6 (loperamide); 34552-83-5 (lopera-
mide hydrochloride).

ATC — AO7DAO3.

ATC Vet — QAO07DAO3.

Lidamidine Hydrochloride/Loperamide Hydrochloride 1741

CHs

Pharmacopoeias. In Chin., Eur. (see p.vii), Int., and US.

Ph. Eur. 6.2 (Loperamide Hydrochloride). A white or almost
white powder. It exhibits polymorphism. Slightly soluble in wa-
ter; freely soluble in alcohol and in methyl alcohol. Protect from
light.

USP 31 (Loperamide Hydrochloride). A white to slightly yellow
powder. Slightly soluble in water and in dilute acids; freely solu-
ble in chloroform and in methyl alcohol; very slightly soluble in
isopropyl alcohol.

HO

(loperamide)

Loperamide Oxide (AN, riNN)

Loperamid oxid; Lopéramide Oxyde; Lopéramide, oxyde de;
Loperamidi oxidum; Loperamidioksidi; Loperamido oksidas;
Loperamidoxid; Loperamidum Oxidum; Oxido de loperamida;
R-58425.

Nonepammnaa OKena

Cy9H33CINL,O5 = 493.0.

CAS — 106900-12-3.

ATC — AO7DAOS.

ATC Vet — QAO7DAOS.

Pharmacopoeias. Eur. (see p.vii) includes the monohydrate.
Ph. Eur. 6.2 (Loperamide Oxide Monohydrate; Loperamidi Ox-
idum Monohydricum). A white or almost white, slightly hygro-
scopic, powder. Practically insoluble in water; freely soluble in
alcohol and in dichloromethane. Store in airtight containers. Pro-
tect from light.

Adverse Effects and Treatment

Abdominal pain or bloating, nausea, constipation, dry
mouth, dizziness, fatigue, and hypersensitivity reac-
tions including skin rashes have been reported. Lopera-
mide has been associated with paralytic ileus, particu-
larly in infants and young children, and deaths have
been reported. Depression of the CNS, to which chil-
dren or those with hepatic impairment may be more
sensitive, may be seen in overdosage; constipation and
urinary retention also occur. Naloxone hydrochloride
(see p.1454) has been recommended for treatment of
severe overdosage.

Toxicity. Toxic megacolon has been reported*? after use of lop-

eramide. Severe effects reported in young children have included

loss of consciousness®* and delirium.® Several cases of paralytic

ileus have also occurred in children,®7 some of which were fatal.®

Brown JW. Toxic megacolon associated with loperamide thera-

py. JAMA 1979; 241: 501-2.

. Walley T, Milson D. Loperamide related toxic megacolon in

Clostridium difficile colitis. Postgrad Med J 1990; 66: 582.

Minton NA, Smith PGD. Loperamide toxicity in a child after a

single dose. BMJ 1987; 294: 1383.

Chanzy S, et al. Perte de connaissance chez une jeune enfant

secondaire a la prise de lopéramide. Arch Pediatr 2004; 11:

826-7.

Schwartz RH, Rodriguez WJ. Toxic delirium possibly caused by

loperamide. J Pediatr 1991; 118: 656-7.

Bhutta TI, Tahir KI. Loperamide poisoning in children. Lancet

1990; 335: 363.

. Dudink J, et al. lleus na gebruik van loperamide bij een kind met
acute diarree. Ned Tijdschr Geneeskd 2003; 147: 670-2.
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Precautions

Loperamide should not be used when inhibition of peri-
stalsis is to be avoided, in particular where ileus or con-
stipation occur, and should be avoided in patients with
abdominal distension, acute inflammatory bowel dis-
ease, or antibiotic-associated colitis. Loperamide
should not be used alone in patients with dysentery.
Loperamide should be used with caution in patients
with hepatic impairment because of its considerable
first-pass metabolism in the liver. It should also be used
with caution in young children because of a greater
variability of response in this age group; it is not rec-
ommended for use in infants (see Uses and Adminis-
tration, below).

Breast feeding. Loperamide is distributed into breast milk in

small amounts.! The American Academy of Pediatrics? states
that there have been no reports of any clinical effect on the infant

The symbol T denotes a preparation no longer actively marketed

associated with the use of loperamide by breast-feeding mothers,

and that therefore it may be considered to be usually compatible

with breast feeding.

. Nikodem VC, Hofmeyr GJ. Secretion of the antidiarrhoeal agent
loperamide oxide in breast milk. Eur J Clin Pharmacol 1992; 42:

. American Academy of Pediatrics. The transfer of drugs and oth-
er chemicals into human milk. Pediatrics 2001; 108: 776-89.
Correction. ibid.; 1029. Also available at:
http://aappolicy.aappublications.org/cgi/content/full/
pediatrics%3b108/3/776 (accessed 18/01/06)
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Interactions
Loperamide may increase the gastrointestinal absorp-
tion of desmopressin (p.2186).

Antifungals. A pharmacokinetic study in 12 healthy subjects

found that itraconazole significantly increased peak plasma con-

centrations and area under the concentration-time curve of loper-
amide, and also prolonged the half-life of loperamide. ltracona-

zole also inhibited metabolism of loperamide to N-

desmethylloperamide, suggesting that metabolism of loperamide

in humans concurs with in-vitro data (see Metabolism, below).

Use of itraconazole with gemfibrozil (see Cardiovascular Drugs,

below) synergistically increased exposure to loperamide.

1. Niemi M, et al. Itraconazole, gemfibrozil and their combination
markedly raise the plasma concentrations of loperamide. Eur J
Clin Pharmacol 2006; 62: 463-72.

Antivirals. In a single-dose study,! oral ritonavir significantly

increased the bioavailability of loperamide, possibly through in-

hibition of the cytochrome P450 isoenzyme CYP3A4, and not
necessarily as originally supposed through P-glycoprotein inhi-
bition. No serious adverse effects occurred. Licensed informa-
tion for one UK preparation of loperamide (Imodium; Janssen-

Cilag, UK) states that the clinical relevance of the pharmaco-

kinetic interaction with P-glycoprotein inhibitors such as ritona-

vir is unknown.

For the effect of loperamide on saquinavir, and the correspond-

ing effect of the antiviral on loperamide concentrations, see Gas-

trointestinal Drugs, under Interactions of Indinavir, p.884.

1. Tayrouz Y, et al. Ritonavir increases loperamide plasma concen-
trations without evidence for P-glycoprotein involvement. Clin
Pharmacol Ther 2001; 70: 405-14.

Cardiovascular drugs. A pharmacokinetic study in 12 healthy

subjects found that gemfibrozil significantly increased peak plas-

ma concentrations and area under the concentration-time curve
of loperamide, and also prolonged the half-life of loperamide.

Gemfibrozil also inhibited metabolism of loperamide to N-des-

methylloperamide, suggesting that metabolism of loperamide in

humans concurs with in-vitro data (see Metabolism, below). Use
of gemfibrozil with itraconazole (see Antifungals, above) syner-
gistically increased exposure to loperamide.*

1. Niemi M, et al. ltraconazole, gemfibrozil and their combination
markedly raise the plasma concentrations of loperamide. Eur J
Clin Pharmacol 2006; 62: 463-72.

Co-trimoxazole. Use with co-trimoxazole increases the bioa-

vailability of loperamide,* apparently by inhibiting its first-pass

metabolism.

1. Kamali F, Huang ML. Increased systemic availability of lopera-
mide after oral administration of loperamide and loperamide ox-
ide with cotrimoxazole. Br J Clin Pharmacol 1996; 41: 125-8.

Quinidine. A small study* found that giving quinidine with lop-

eramide caused respiratory depression in 8 healthy subjects;

when given with placebo, loperamide produced no respiratory
depression. The authors supposed that inhibition of P-glycopro-
tein by quinidine had increased entry of loperamide into the

CNS.

1. Sadeque AJM, et al. Increased drug delivery to the brain by P-
glycoprotein inhibition. Clin Pharmacol Ther 2000; 68: 231-7.

Pharmacokinetics

About 40% of a dose of loperamide is reported to be
absorbed from the gastrointestinal tract to undergo
first-pass metabolism in the liver and excretion in the
faeces via the bile as inactive conjugate; there is slight
urinary excretion. Little intact drug reaches the system-
ic circulation. The elimination half-life is reported to be
about 10 hours.

Metabolism. Loperamide is metabolised to desmethyllopera-
mide through N-demethylation. An in-vitro study established
that this occurs mainly via cytochrome P450 isoenzymes
CYP2C8 and CYP3A4; CYP2B6 and CYP2D6 also play a role.
Loperamide is also a substrate of P-glycoprotein.

1. Kim K-A, et al. Identification of cytochrome P450 isoforms in-

volved in the metabolism of loperamide in human liver micro-
somes. Eur J Clin Pharmacol 2004; 60: 575-81.

Uses and Administration

Loperamide is a synthetic derivative of pethidine that
inhibits gut motility and may also reduce gastrointesti-
nal secretions. It is given orally as an antidiarrhoeal
drug as an adjunct in the management of acute and
chronic diarrhoeas and may also be used in the man-



