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atrophy of the skin leading to striae, poor wound healing, muscle
weakness, osteoporosis, hypertension, diabetes mellitus, and de-
pression and other psychological disturbances. Hypokalaemia is
rare in Cushing’s disease but common in other forms of the syn-
drome. Women may have hirsutism due to adrenal androgen se-
cretion, and both sexes may develop hypogonadism and loss of
libido. 
Diagnosis of Cushing’s syndrome can be problematic because
no test is wholly reliable.1,3-6 Where there is suspicion, options
for initial screening include measurement of urinary cortisol,
late-night salivary cortisol, midnight plasma-cortisol, and over-
night low-dose dexamethasone suppression testing. A dexame-
thasone-corticorelin test may be used to identify pseudo-Cush-
ing’s conditions such as depression or alcoholism. Once a
diagnosis of Cushing’s syndrome has been made, plasma-ACTH
measurements are used to distinguish between ACTH-depend-
ent and ACTH-independent forms. High-dose dexamethasone
suppression testing and corticorelin stimulation testing have
been used to differentiate between pituitary and ectopic ACTH-
dependent Cushing’s syndrome, but they both have disadvantag-
es and their usefulness has been debated. For further discussion
of dexamethasone suppression testing, see p.1527, and for corti-
corelin stimulation testing, see p.1523. Imaging techniques and
sampling of central (petrosal) venous blood are additional proce-
dures that may be used for localising tumours. 
Appropriate treatment depends on accurate identification of the
cause of the syndrome.1 The usual treatment in Cushing’s disease
is transsphenoidal resection of the tumour, which when carried
out by an experienced surgeon produces a successful response in
the majority of patients. Pituitary radiotherapy is slower than sur-
gery to take effect, produces a lower remission rate, and is more
likely to produce hypopituitarism. It is therefore usually used as
second-line therapy when initial surgery has not been curative
and a second operation is considered unsuitable. If pituitary sur-
gery or radiotherapy fails, bilateral adrenalectomy may be con-
sidered (although this has some risks including that of Nelson’s
syndrome due to hyperactivity of residual pituitary tumour). Pa-
tients who undergo such surgery require glucocorticoid and min-
eralocorticoid replacement therapy for life. Surgery is also the
treatment of choice for a resectable adrenal tumour or ectopic
ACTH-secreting tumour; even where there is metastasis it may
be useful in moderating symptoms. 
A number of drugs have been used in patients with Cushing’s
disease, but their role appears to be mainly adjuvant.1,7 Drugs
acting at the hypothalamic-pituitary level, aimed at reducing
ACTH secretion, do not seem to be of much value; there have
been occasional reports of benefit with bromocriptine, cyprohep-
tadine, and sodium valproate. Drugs that inhibit steroid synthesis
in the adrenal gland are more effective, and include mitotane,
metyrapone, and ketoconazole. These may be used to control se-
vere complications quickly, prepare patients for surgery, or pro-
vide cover while radiotherapy takes effect. Mifepristone acts as a
glucocorticoid receptor antagonist, and has been used success-
fully in a few patients with Cushing’s syndrome. Etomidate can
be useful for acute control of hypercortisolaemia if the oral route
is not available. 
In patients with the ectopic ACTH syndrome in whom surgery is
unsuitable or ineffective, chemotherapy aimed at the primary tu-
mour is the treatment of choice but is likely to be only palliative.
Inhibitors of steroid synthesis can be used to control symptoms,
and somatostatin analogues such as octreotide may decrease
ACTH secretion by ectopic tumours that have somatostatin re-
ceptors.1 
Surgery is the preferred treatment for an adrenal tumour but, al-
though this is usually curative for adrenal adenoma, it is less suc-
cessful for adrenal carcinoma.1 
In patients who are successfully treated for Cushing’s syndrome
adrenocortical replacement therapy (see p.1498) is usually re-
quired until the hypothalamic-pituitary-adrenal axis recovers
normal function, a process which may take many months.
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Preparations
BP 2008: Metyrapone Capsules; 
USP 31: Metyrapone Tablets.

Proprietary Preparations (details are given in Part 3)
Austral.: Metopirone; Cz.: Metopirone†; Fr.: Metopirone; Gr.: Me-
topirone; Irl.: Metopirone; Israel: Metopirone; Neth.: Metopiron; NZ:
Metopirone; Swed.: Metopiron; Switz.: Metopirone; UK: Metopirone;
USA: Metopirone.

Miglustat (BAN, USAN, rINN)

Butyldeoxynojirimycin; n-Butyl-deoxynojirimycin; Miglustaatti;
Miglustatum; OGT-918; OXAIDS; SC-48334. 1,5-(Butylimino)-
1,5-dideoxy-D-glucitol; (2R,3R,4R,5S)-1-Butyl-2-(hydroxyme-
thyl)piperidine-3,4,5-triol.
Миглустат
C10H21NO4 = 219.3.
CAS — 72599-27-0.
ATC — A16AX06.
ATC Vet — QA16AX06.

Adverse Effects and Precautions
Diarrhoea and other gastrointestinal disturbances, weight loss,
tremor, dizziness, headache, cramps, and visual disturbances are
frequent in patients receiving miglustat, and some patients may
experience paraesthesias, peripheral neuropathy, or thrombocy-
topenia. Studies in animals have indicated an effect on sperma-
togenesis; male patients should not attempt conception during, or
for 3 months after stopping, treatment. Care is required in renal
impairment.
Pharmacokinetics
Miglustat is rapidly absorbed after oral doses with maximum
plasma concentrations reached in about 2 hours. It is mainly ex-
creted in the urine with some also excreted in the faeces; the av-
erage elimination half-life is 6 to 7 hours.
Food. The average peak plasma concentration was reduced by
37% when miglustat was taken with food by 24 healthy subjects.
However, there was no clinically significant effect on the extent
of absorption (area under the curve was decreased by 14%).1 Li-
censed product information states that miglustat may be taken
with or without food.
1. van Giersbergen PLM, Dingemanse J. Influence of food intake

on the pharmacokinetics of miglustat, an inhibitor of glucosylce-
ramide synthase. J Clin Pharmacol 2007; 47: 1277–82.

Uses and Administration
Miglustat is an inhibitor of the enzyme glucosylceramide syn-
thase, responsible for the first step in the synthesis of glucosylce-
ramide and most other glycolipids. It is used to help prevent the
accumulation of glucosylceramide in patients with mild to mod-
erate type 1 Gaucher disease (p.2249) who cannot be treated with
enzyme replacement therapy. The initial dose is 100 mg orally 3
times daily; reduction to 100 mg once or twice daily may be nec-
essary in some patients because of diarrhoea. For details of re-
duced doses in patients with renal impairment, see below. Miglu-
stat has also been used for the treatment of Niemann-Pick
disease, type C.
◊ References.
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2. Weinreb NJ, et al. Guidance on the use of miglustat for treating

patients with type 1 Gaucher disease. Am J Hematol 2005; 80:
223–9. 

3. Giraldo P, et al. Short-term effect of miglustat in every day clin-
ical use in treatment-naïve or previously treated patients with
type 1 Gaucher’s disease. Haematologica 2006; 91: 703–6. 

4. Elstein D, et al. Oral maintenance clinical trial with miglustat for
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venous enzyme replacement. Blood 2007; 110: 2296–2301. 

5. Patterson MC, et al. Miglustat for treatment of Niemann-Pick C
disease: a randomised controlled study. Lancet Neurol 2007; 6:
765–72.

Administration in renal impairment. The initial dose of
miglustat should be reduced in renal impairment according to the
patient’s creatinine clearance (CC): 
• CC 50 to 70 mL/minute per 1.73 m2: 100 mg twice daily 
• CC 30 to 50 mL/minute per 1.73 m2: 100 mg daily 
• CC less than 30 mL/minute per 1.73 m2: not recommended
Preparations
Proprietary Preparations (details are given in Part 3)
Belg.: Zavesca; Canad.: Zavesca; Cz.: Zavesca; Denm.: Zavesca; Fin.: Za-
vesca; Fr.: Zavesca; Ger.: Zavesca; Gr.: Zavesca; Hung.: Zavesca; Israel:
Zavesca; Ital.: Zavesca; Neth.: Zavesca; Norw.: Zavesca; Port.: Zavesca;
Spain: Zavesca; Swed.: Zavesca; Switz.: Zavesca; UK: Zavesca; USA: Za-
vesca.

Dementholised Mint Oil
Csökkentett mentoltartalmú mezei mentaolaj (partly demen-
tholised mint oil); Menta, aceite esencial desmentolado de; Men-
tha arvensis, huile essentielle partiellement démentholée de
(mint oil, partly dementholised); Menthae arvensis aetheroleum
partim mentholum depletum (mint oil, partly dementholised).
CAS — 68917-18-0 (cornmint oil).

Pharmacopoeias. In Eur. (see p.vii). 
Mentha oil is in Jpn. 
Ph. Eur. 6.2 (Mint Oil, Partly Dementholised; Menthae Arvensis
Aetheroleum Partim Mentholum Depletum; Dementholised Mint
Oil BP 2008). The essential oil obtained by steam distillation
from the fresh, flowering aerial parts, recently gathered from
Mentha canadensis (M. arvensis var. glabrata; M. arvensis var.
piperascens) followed by partial separation of menthol by crys-
tallisation. A colourless or pale yellow to greenish-yellow liquid
with a characteristic odour. Store in well-filled airtight containers
at a temperature not exceeding 25°. Protect from light.
Profile
Dementholised mint oil is used as a flavour. Mentha arvensis is
used in herbal medicine as a febrifuge and for rheumatic disor-
ders. Cornmint oil, obtained from M. arvensis, is used in aroma-
therapy as an adulterant or substitute for peppermint oil. Pepper-
mint oil (p.1761) and spearmint oil (p.2391) are used as
carminatives and flavours.
Preparations
Proprietary Preparations (details are given in Part 3)
Ger.: Japanol; JHP Rodler; Retterspitz Muskel- und Nervenol; Pol.: Migre-
nol; Switz.: Carmol; Minthi JHP Huile.

Multi-ingredient: Austral.: Tiger Balm White; Austria: Parodontax;
Chile: Astrijesan; Calmatol; Ger.: Dreierlei; Trachiform†; Israel: Tiger Balm
Red; Tiger Balm White; Ital.: Broncosedina; Listerine Fresh Citrus; Listerine
Tartar Control; Venalta; Malaysia: Eucarbon†; Pol.: Argol Essenza Balsam-
ica; Milocardin; Mucosit; Rapacholin C; Rapacholin Forte; Rhin-Bac; Salvi-
asept; Switz.: GU Eau†; Huile analgesique "Temple of Heaven" contre les
maux de tete†; Malveol; Neo-Angin au miel et citron; Neo-Angin sans su-
cre; Novital; Odontal; Onguent nasal Ruedi; Osa gel dentaire aux plantes;
Parodontax F†; Parodontax†; Pastilles pectorales Demo N; Pommade na-
sale de Nager; Pommade nasale de Ruedi; Pommade Nasale Radix†; Radix;
Tyrothricin; Unathene; Unatol; Turk.: Sandolin; UK: Olbas; Olbas for Chil-
dren; Sinose.

Miracle Fruit
Fruta milagrosa.

Profile
Miracle fruit is the fruit of Synsepalum dulcificum (Richardella
dulcifica) (Sapotaceae). It contains a glycoprotein ‘miraculin’
with no apparent taste of its own but which is able to make sour
substances taste sweet and to improve the flavour of foods. Its
activity is reduced by heating.

Mistletoe
European Mistletoe; Gui; Mistelkraut; Muérdago; Tallo de Muérd-
ago; Visci Caulis; Visci herba; Viscum; Viscum Album.

Pharmacopoeias. In Ger.
Profile
Mistletoe is the dried, evergreen, dioecious semi-parasite, Vis-
cum album (Loranthaceae), which grows on the branches of de-
ciduous trees, chiefly apple, poplar, and plum. It occurs as a mix-
ture of broken stems and leaves and occasional fruits. Mistletoe
has a vasodilator action and has been used in herbal preparations
for hypertension and cardiovascular disorders although its activ-
ity when taken orally is questionable. It has also been used in
nervous disorders. 
Mistletoe contains lectins with cytotoxic and immunomodulato-
ry actions in vitro and preparations have been given by injection
in a number of neoplastic diseases. 
Ingestion of the berries and other parts has been reported to cause
nausea, vomiting, diarrhoea, and bradycardia. 
Homoeopathy. Mistletoe has been used in homoeopathic
medicines under the following names: Viscum album; Vis. alb.
◊ A review of mistletoe.1 There are about 1300 species of mistle-
toe representing 36 genera of the Loranthaceae, and what is
called the "common mistletoe" varies from country to country: in
Europe the term describes Viscum album while in the USA it de-
scribes Phoradendron flavescens. The toxicity of aqueous ex-
tracts of mistletoe has been found to depend upon the nature of
the host plant. Three classes of cytotoxic compounds are present
in the leaves and stems of V. album although the berries are gen-
erally considered to be the most toxic part of the plant. These are
alkaloids, viscotoxins, and lectins. The viscotoxins have been
shown to cause hypotension, bradycardia, arterial vasoconstric-
tion, and a negative inotropic effect, and may act as acetylcholine
agonists. The lectins show toxic effects in animals similar to
those seen with ricin.
1. Anderson LA, Phillipson JD. Mistletoe—the magic herb. Pharm

J 1982; 229: 437–9.

Adverse effects. There have been reports of hepatitis after the
ingestion of herbal remedies containing mistletoe.1,2 Severe de-
layed hypersensitivity has been reported3 in a patient given intra-
venous chemotherapy for breast cancer concurrently with subcu-
taneous injections of a mistletoe extract. It was thought that
mistletoe had stimulated the reaction to methotrexate and gem-
citabine.
1. Harvey J, Colin-Jones DG. Mistletoe hepatitis. BMJ 1981; 282:

186–7. 
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2. Weeks GR, Proper JS. Herbal medicines—gaps in our knowl-

edge. Aust J Hosp Pharm 1989; 19: 155–7. 
3. Shaw HS, et al. Delayed-type hypersensitivity reaction with Is-

cador M given in combination with cytotoxic chemotherapy. J
Clin Oncol 2004; 22: 4432–4.

Malignant neoplasms. Reviews1-3 of the use of mistletoe for
the treatment of malignant neoplasms revealed that studies have
been of variable quality, and have produced conflicting results; it
has been suggested that the more rigorous studies do not show
benefit.3 A systematic review4 of 21 randomised controlled stud-
ies found major methodological flaws in most of the studies and
concluded that there was insufficient evidence to provide guide-
lines for the use of mistletoe extracts in oncology.
1. Mansky PJ. Mistletoe and cancer: controversies and perspec-

tives. Semin Oncol 2002; 29: 589–94. 
2. Kienle GS, et al. Mistletoe in cancer—a systematic review on

controlled clinical trials. Eur J Med Res 2003; 8: 109–19. 
3. Ernst E, et al. Mistletoe for cancer? A systematic review of ran-

domised clinical trials. Int J Cancer 2003; 107: 262–7. 
4. Horneber MA, et al. Mistletoe therapy in oncology. Available in

The Cochrane Database of Systematic Reviews; Issue 2. Chich-
ester: John Wiley; 2008 (accessed 03/06/08).

Preparations
Proprietary Preparations (details are given in Part 3)
Austria: Eurixor; Helixor; Iscador; Isorel; Cz.: Nat Jmeli; Ger.: Abnobavis-
cum; Cefalektin; Eurixor; Helixor; Iscador; Lektinol; Mistel Curarina; Mistel-
Krautertabletten; Mistelol-Kapseln†; Misteltropfen Hofmanns; Misteltrop-
fen†; Salus Mistel-Tropfen; Viscysat; Switz.: Iscador.
Multi-ingredient: Austral.: Calmo; Pacifenity†; Austria: Rutiviscal;
Wechseltee St Severin; Cz.: Alvisan Neo; Hypotonicka; Fr.: Mediflor Tisane
Circulation du Sang No 12; Ger.: Antihypertonicum S; Asgoviscum N†;
Heusin†; Hypercircin; Ilja Rogoff; Presselin Arterien K 5 P†; Syviman N†;
Viscophyll†; Pol.: Cravisol; Venoforton; Rus.: Herbion Drops for the Heart
(Гербион Сердечные Капли).

Mitratapide (USAN, rINN)

Mitratapid; Mitratapida; Mitratapidum; R-103757. 2-[(2R)-Butan-
2-yl]-4-(4-{4-[4-({(2S,4R)-2-(4-chlorophenyl)-2-[(4-methyl-4H-
1,2,4-triazol-3-ylsulfanyl)methyl]-1,3-dioxolan-4-yl}methoxy)-
phenyl]piperazin-1-yl}phenyl)-2,4-dihydro-3H-1,2,4-triazol-3-one.
Митратапид
C36H41ClN8O4S = 717.3.
CAS — 179602-65-4.
ATC Vet — QA08AB90.

Profile
Mitratapide is an inhibitor of the microsomal triglyceride transfer
protein. It is used in veterinary medicine as an aid to management
of obesity in dogs.

Monoctanoin (BAN, USAN)

Monoctanoína; Monooctanoin; Mono-octanoin.
CAS — 26402-26-6 (glycer yl mono-octanoate).

Description. Monoctanoin is a semisynthetic mixture of glyc-
erol esters, containing 80 to 85% of glyceryl mono-octanoate
(C11H22O4 = 218.3), 10 to 15% of glyceryl mono-decanoate
(C13H26O4 = 246.3) and glyceryl di-octanoate (C19H36O5
= 344.5), and a maximum of 2.5% of free glycerol (C3H8O3
= 92.09).
Profile
Monoctanoin given by continuous perfusion through a catheter
inserted directly into the common bile duct has been used to dis-
solve cholesterol gallstones (p.2409) retained after cholecystec-
tomy.
Preparations
Proprietary Preparations (details are given in Part 3)
USA: Moctanin†.

Monoethanolamine
2-Hydroxyethylamine; 2-Aminoethanol.
C2H7NO = 61.08.
CAS — 141-43-5.

Pharmacopoeias. In Br. Also in USNF. 
BP 2008 (Ethanolamine). A clear, colourless, or pale yellow liq-
uid with a slight odour. It is alkaline to litmus. Miscible with wa-

ter and with alcohol; slightly soluble in ether. 
USNF 26 (Monoethanolamine). A clear, colourless, moderately
viscous liquid having a distinctly ammoniacal odour. Miscible
with water, with alcohol, with acetone, with chloroform, and
with glycerol; immiscible with ether, with petroleum spirit, and
with fixed oils, although it dissolves many essential oils. Store in
airtight containers. Protect from light.

Monoethanolamine Oleate (rINN)

Ethanolamine Oleate (USAN); Monoéthanolamine, Oléate de;
Monoethanolamini Oleas; Oleato de monoetanolamina. 2-Hy-
droxyethylamine compound with oleic acid; 2-Aminoethanol
compound with oleic acid.
Моноэтаноламина Олеат
C2H7NO,C18H34O2 = 343.5.
CAS — 2272-11-9.
ATC — C05BB01.
ATC Vet — QC05BB01.

Adverse Effects and Precautions
Monoethanolamine oleate is irritant to skin and mucous mem-
branes. Local injection may cause sloughing, ulceration, and, in
severe cases, necrosis. Pain may occur at the site of injection.
Patients receiving treatment for oesophageal varices may devel-
op pleural effusion or infiltration. Hypersensitivity reactions
have been reported. 
Sclerotherapy should not be used to treat varicose veins of the
legs in patients unable to walk, with obese legs, with thrombosis
or a tendency to thrombosis, or with acute phlebitis, marked ar-
terial, cardiac, or renal disease, local or systemic infections, or
uncontrolled metabolic disorders such as diabetes mellitus.
Monoethanolamine oleate should not be used in patients taking
oral contraceptives.
Effects on the kidneys. Acute renal failure, which cleared
spontaneously within 3 weeks, occurred in 2 obese women given
sclerosing injections of 15 to 20 mL of a solution containing
monoethanolamine oleate 5% and benzyl alcohol 2%.1
1. Maling TJB, Cretney MJ. Ethanolamine oleate and acute renal

failure. N Z Med J 1975; 82: 269–70.

Uses and Administration
Monoethanolamine oleate is used as a sclerosant in the treatment
of varicose veins and oesophageal varices. For sclerotherapy of
varicose veins, 2 to 5 mL of a 5% solution of monoethanolamine
oleate is injected slowly into empty isolated sections of vein, di-
vided between 3 or 4 sites. Injection into full veins is also possi-
ble. For sclerotherapy of oesophageal varices, the dose is 1.5 to
5 mL of a 5% solution per varix to a maximum total dose of
20 mL per treatment session. Treatment may be given in the ini-
tial management of bleeding varices, then repeated at intervals
until the varices are occluded.
Variceal haemorrhage. Portal hypertension may occur in
many conditions that affect the liver, and leads to the develop-
ment of collateral channels linking the portal and systemic circu-
lations. Enlargement of such blood vessels beneath the oesopha-
geal and gastric mucosa produces varices which have about a
30% risk of rupture and bleeding. Oesophageal varices are more
often a cause of haemorrhage than gastric varices. Capillaries
and veins in the gastric mucosa may also become swollen, a con-
dition known as portal hypertensive gastropathy, and clinically
important bleeding may occur in severe cases. 
Variceal haemorrhage is usually severe, with mortality as high as
50% for the initial episode; the recurrence rate may be as high as
100% in patients who survive without treatment. Bleeding may
stop spontaneously, but in those who continue to bleed, control
of haemorrhage is difficult and patients should be referred to a
centre with appropriate specialist facilities. Treatment to stabilise
the patient may be necessary before they can be safely trans-
ferred. 
Acute management. Initial treatment is supportive and requires
measures to prevent aspiration and maintain a clear airway, and
volume replacement with colloid and blood. Emergency endos-
copy should be performed to establish the site of haemorrhage
and exclude non-variceal sources of bleeding. The choice of
treatment depends on the site of haemorrhage.1-9 Endoscopic
methods have been favoured for initial management. Injection
sclerotherapy or banding ligation are used for bleeding oesopha-
geal varices but the optimum management of bleeding gastric
varices remains to be defined; the value of injection sclerothera-
py varies with their location. Intravariceal injection of bovine or
human thrombin, or cyanoacrylate tissue adhesives, has been
used in gastric varices. Where the source of haemorrhage is non-
variceal and due to gastropathy, portal decompressive surgery is
effective, although it is associated with a high incidence of en-
cephalopathy in cirrhotic patients. Small studies have shown pro-
pranolol to be effective in arresting haemorrhage.10 
Injection sclerotherapy for variceal haemorrhage may be per-
formed during the emergency endoscopy procedure. Intra-
variceal injection, paravariceal injection, or a combination of the
two have been used. The most widely used sclerosants are
monoethanolamine oleate and sodium tetradecyl sulfate for in-
travariceal injection and lauromacrogol 400 for paravariceal in-
jection. Sclerotherapy controls bleeding in up to 95% of cases.
Ulceration and stricture formation occur frequently following in-
jection sclerotherapy. 

An alternative technique is endoscopic banding ligation, where
elastic bands are placed around the varices. The tissue subse-
quently necroses to leave a superficial ulcer. This technique is
more successful than injection sclerotherapy, but may be more
difficult to perform if active bleeding is occurring. Procedures
may be repeated if bleeding continues or restarts. 
Where endoscopy is unavailable, drug therapy or balloon tam-
ponade may be used until the patient can be transferred to a spe-
cialist centre. These techniques may also have a role when scle-
rotherapy fails and some have suggested that initial drug therapy
may be preferable to sclerotherapy11 or endoscopy.12 
Drug therapy is aimed at controlling portal venous pressure, al-
though it is ineffective in massive haemorrhage and its effects
cease once the drug is stopped. Two meta-analyses11,13 have ex-
amined data from studies comparing drug therapy with endo-
scopic methods for the treatment of acute variceal bleeding. Scle-
rotherapy did not appear to be superior to vasoactive drugs as the
first single treatment, and was associated with more frequent ad-
verse effects.11 Adjunctive drug therapy improved the efficacy of
endoscopic therapy (injection sclerotherapy or band ligation)
compared with endoscopic methods alone, although overall mor-
tality was not affected; severe adverse effects were similar in
both groups.13 
Drugs used include vasopressin and its analogue terlipressin and,
more recently, somatostatin and its analogue octreotide. Vaso-
pressin controls haemorrhage in about 50% of patients. It is giv-
en by continuous intravenous infusion, together with glyceryl
trinitrate, which counteracts the adverse cardiac effects of vaso-
pressin, while potentiating its reduction of portal pressure. Ter-
lipressin has the advantage of a longer therapeutic action, ena-
bling bolus doses to be given. A comparison14 of terlipressin and
sclerotherapy found them to be equally effective for the control
of acute variceal bleeding. A systematic review15 of studies com-
paring terlipressin with placebo, or other drugs or interventions,
also gave favourable results. However, somatostatin,2 and partic-
ularly octreotide,2,16,17 which may be given by bolus injection,
are now generally preferred as they are thought to have similar
efficacy to vasopressin but fewer adverse effects. A meta-
analysis18 of studies comparing somatostatin or its analogues oc-
treotide and vapreotide with either placebo or no drug treatment
suggested a small benefit in controlling bleeding; however, no
mortality benefit has yet been shown. Clinical studies with re-
combinant factor VIIa to control acute variceal bleeding have
produced beneficial results.12 
Balloon tamponade controls bleeding by direct pressure on the
varices. Although it is a very effective means of controlling
haemorrhage, there is a high incidence of rebleeding once pres-
sure is removed and the incidence of complications is high. It is
useful in cases of massive haemorrhage when drug therapy is in-
effective and sclerotherapy is difficult. 
Surgery, such as the formation of a shunt or oesophageal transec-
tion, may be necessary if the above measures fail to control the
bleeding. However, such techniques have been associated with
high mortality in some series. Formation of a transjugular intra-
hepatic portal-systemic shunt (TIPS) is now generally preferred.4
It may be particularly useful in candidates for liver transplanta-
tion. Limited data suggest that the shunt may remain patent in the
majority of patients for at least 3 years.19 
Short-term antibacterial prophylaxis has been proposed20 for
cirrhotic patients with gastrointestinal bleeding, including
variceal bleeding, because reduced rates of infection and im-
proved short-term survival have been reported in a few studies,
although there is no benefit on overall mortality.21 
Long-term management. Once the acute bleeding has been
controlled measures are needed to prevent rebleeding. Endo-
scopic therapy is widely used, with injection sclerotherapy or
banding ligation being repeated until the varices are obliterated.
Banding ligation is now the treatment of choice; it eradicates
varices in fewer treatment sessions than injection sclerotherapy
and reduces the risk of ulceration and stricture formation.22,23 Su-
cralfate has been given following sclerotherapy as it may reduce
the frequency of stricture formation and reduce bleeding from
treatment-related ulcers. It seems to have no influence on ulcer
healing following banding ligation.24 Some practitioners carry
out regular endoscopic checks and repeat sclerotherapy or band-
ing ligation when varices reappear, although this approach is no
more effective in terms of improving survival than giving treat-
ment once bleeding occurs. Drug therapy is an alternative to en-
doscopic methods.25 Beta blockers (mainly propranolol) reduce
the incidence of recurrent variceal bleeding and may improve
survival.23,26,27 A combination of nadolol with isosorbide
mononitrate has been reported to reduce the risk of rebleeding
more than repeated sclerotherapy, although there was no signifi-
cant effect on mortality.28 Drug therapy has also been used as an
adjunct to endoscopic methods to control rebleeding in the peri-
od before variceal obliteration has occurred, or for long-term
management following endoscopic therapy. However, studies
comparing endoscopic band ligation with combination drug ther-
apy have produced variable results.29 Long-term octreotide ther-
apy following sclerotherapy has also been investigated and may
reduce recurrent variceal bleeding.30 Several studies31-33 have
compared TIPS with endoscopic treatment, but no clear benefit
has been demonstrated and there may be an increased risk of en-
cephalopathy with the use of shunts. Surgery, including liver
transplantation, should be considered in patients with recurrent
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