sermorelin with the synthetic hexapeptide growth-hormone-re-
leasing peptide-6 has also been reported.>®

1. Thorner MO, et al. Human pancreatic growth-hormone-releas-
ing factor selectively stimulates growth-hormone secretion in
man. Lancet 1983; i: 24-8. Correction. ibid.; 256.

2. Wood SM, et al. Abnormalities of growth hormone release in
response to human pancreatic growth hormone releasing factor
(GRF (1-44)) in acromegaly and hypopituitarism. BMJ 1983;
286: 1687-91.

. Grossman A, et al. Growth-hormone-releasing factor in growth
hormone deficiency: demonstration of a hypothalamic defect in
growth hormone release. Lancet 1983; ii: 137-8.

. Hindmarsh PC, Swift PGF. An assessment of growth hormone
provocation tests. Arch Dis Child 1995; 72: 362-8.

5. Popovic V, et al. GH-releasing hormone and GH-releasing pep-
tide-6 for diagnostic testing in GH-deficient adults. Lancet 2000;
356: 1137-42.

6. Leal A, et al. A single growth hormone (GH) determination is
sufficient for the diagnosis of GH-deficiency in adult patients
using the growth hormone releasing hormone plus growth hor-
mone releasing peptide-6 test. Clin Endocrinol (Oxf) 2002; 57:
377-84.
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Growth retardation. Sermorelin has been studied in children
with growth hormone deficiency (p.1798), usually given in dos-
es of 30 micrograms/kg subcutaneously daily. Although there
have been reports of improved growth rates, ' there are limited
data directly comparing these with growth hormone. One large
study* of sermorelin found that, compared with results generally
reported for growth hormone therapy, fewer patients responded
over a 12-month period and growth responses were poorer.

1. Neyzi O, et al. Growth response to growth hormone-releasing
hormone(1—29)-NH compared with growth hormone. Acta
Paediatr Suppl 1993; 388: 16-21.

2. Lanes R, et al. Long term therapy with a single daily subcutane-
ous dose of growth hormone releasing hormone (1-29) in prepu-
bertal growth hormone deficient children. J Pediatr Endocrinol
1994; 7: 303-8.

. Ogilvy-Stuart AL, et al. Treatment of radiation-induced growth
hormone deficiency with growth hormone-releasing hormone.
Clin Endocrinol (Oxf) 1997; 46: 571-8.

. Thorner M, et al. Once daily subcutaneous growth hormone-re-
leasing hormone therapy accelerates growth in growth hormone-
deficient children during the first year of therapy. J Clin Endo-
crinol Metab 1996; 81: 1189-96.
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Lipodystrophy. In a placebo-controlled study* of 31 men with
HIV-related lipodystrophy, insulin-like growth factor I (IGF-1)
concentrations and body composition measures were improved
inthose given sermorelin 1 mg twice daily subcutaneously for 12
weeks.

1. Koutkia P, et al. Growth hormone-releasing hormone in HIV-in-

fected men with lipodystrophy: a randomized controlled trial.
JAMA 2004; 292: 210-18.

Preparations

Proprietary Preparations (details are given in Part 3)

Austria: Geref, Belg.: GHRH; Denm.: Somatrelt; Fin.: Geref, Fr.: Stimu-
GH; Ger.: GHRH; Gr.: Geref, Hong Kong: Gereft; Irl.: Geref, Ital.: Geref,
GHRH; Neth.: GHRH; Norw.: Geref, Port.: Gereft; Spain: Geref, Swed.:
Gereft; Switz.: Gereff; GHRH; UK: Gereft; GHRH; USA: Geref.

Somatostatin @an, i)

GH-RIF; GHRIH; Growth-hormone-release-inhibiting Hormone;
Somatostatiini; Somatostatina; Somatostatinas; Somatostatine;
Somatostatinum;  Somatotrophin-release-inhibiting  Factor;
Szomatosztatin. Ala-Gly-Cys-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Phe-
ThrSer-Cys cyclic (3—14) disulphide.

ComatocTaTuH

Co6H 104N 15045, = 1637.9.

CAS — 38916-34-6.

ATC — HOICBOI.

ATC Vet — QHOICBOI.

The symbol T denotes a preparation no longer actively marketed
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Pharmacopoeias. In Eur. (see p.vii).

Ph. Eur. 6.2 (Somatostatin). A cyclic tetradecapeptide having
the structure of the hypothalamic hormone that inhibits the re-
lease of human growth hormone. It is produced by chemical syn-
thesis and contains not more than 15% w/w of acetic acid. A
white amorphous powder. Freely soluble in water and in acetic
acid; practically insoluble in dichloromethane. Store in airtight
containers at a temperature of 2° to 8°. Protect from light and
moisture.

Somatostatin Acetate BANM, INNM)

Acetato de somatostatina; Somatostatiiniasetaatti; Somatostatin
Asetat; Somatostatinacetat; Somatostatine, Acétate de; Somato-
statini Acetas.

ComartocTtatuHa Auetat

ATC — HOICBOI.

ATC Vet — QHOICBOI.

Adverse Effects and Precautions

Abdominal discomfort, flushing, nausea, and brady-
cardia have been associated with too rapid infusion.
Because of the short half-life of somatostatin adverse
effects are generally transitory on stopping or reducing
the infusion. Giving with parenteral nutrition has been
suggested because of the inhibitory effects of somato-
statin on intestinal absorption; blood glucose should be
monitored since somatostatin may interfere with the
secretion of insulin and glucagon.

Effects on the kidneys. Somatostatin has been reported to
have an inhibitory effect on renal function'? and severe water
retention and hyponatraemia have been reported.®

1. Walker BJ, et al. Somatostatin and water excretion. Lancet 1983;
i1 1101-2.

. Vora JP, et al. Effect of somatostatin on renal function. BMJ

1986; 292: 1701-2.

Halma C, et al. Life-threatening water intoxication during soma-

tostatin therapy. Ann Intern Med 1987; 107: 518-20.
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Uses and Administration

Somatostatin is a polypeptide obtained from the hy-
pothalamus or by synthesis. The naturally occurring
form has a cyclic structure. Although somatostatin de-
rived from the hypothalamus is a 14-amino-acid pep-
tide, a longer, 28-amino-acid form also exists in some
tissues. Somatostatin inhibits the release of growth hor-
mone (p.1799) from the anterior pituitary. It also inhib-
its the release of thyrotrophin (p.2177) and corticotro-
pin (p.1523) from the pituitary, glucagon and insulin
from the pancreas, and appears to have a role in the
regulation of duodenal and gastric secretions. In the
CNS it appears to play a role in the perception of pain.
It has been tried in a variety of disorders such as upper
gastrointestinal haemorrhage including variceal haem-
orrhage (see under Monoethanolamine, p.2346), insu-

Somatorelin/Vapreotide 1809

lin resistance, and the management of hormone-secre-
ting tumours and other hypersecretory disorders.
However, it has a very short duration of action and sev-
eral analogues of somatostatin have been produced in
an attempt to prolong its activity as well as making its
inhibitory effects more specific. Octreotide (p.1803)
and lanreotide (p.1803) are such analogues.
Somatostatin is usually given as the acetate. In the
treatment of gastrointestinal haemorrhage, such as
acute bleeding from oesophageal varices, somatostatin
acetate equivalent to somatostatin 250 micrograms
has been given by intravenous bolus over 3 to 5
minutes, followed by a continuous infusion of
250 micrograms/hour (about 3.5 micrograms/kg per
hour) until the bleeding has stopped, which is usually
within 12 to 24 hours. The infusion may then be con-
tinued for a further 48 to 72 hours to prevent recurrent
bleeding. In some cases, the infusion may be continued
to a maximum of 120 hours.

Malignant neoplasms. Somatostatin given with melatonin,
bromocriptine, and a solution of retinoids (the Di Bella regimen)
was ineffective in the treatment of advanced malignancies (see
Malignant Neoplasms, under Uses and Administration of Octre-
otide, p.1806).

Preparations

Proprietary Preparations (details are given in Part 3)

Arg.: Stilamint; Austria: Somatin; Somatolan; Belg.: Modustatinet; Braz.:
Stilamin; Canad.: Stilamin; Cz.: Stilamint; Fr.: Modustatine; Ger.: Amino-
pant; Gr.: Atostan; Eklivan; Sadolin; Somabion; Somargen; Somaritin; So-
mastin; Stilamin; Hong Kong: Stilamin; Hung.: Somatint; Stilamint; India:
Somastin; Stilamint; Indon.: Stilamin; Ital.: Etaxene; lkestatina; Modustatina;
Nastoren; Resurmide; Stilamin; Zecnilt; Malaysia: Stilamin; Mex.: Stil-
amint; Neth.: Stilamint; Port.: Stilamint; S.Afr.: Stilamin; Singapore: Stil-
amin; Spain: Somiatont; Somonal, Switz.: Stilamin; Thai.: Etaxene; Stil-
amin; Turk.: Somatosan; Stilamin; Venez.: lkestatina; Stilamin.

Vapreotide (B4N, USAN, rINN)

BMY-41606; RC-160; Vapreotida; Vapréotide; Vapreotidum. b-
Phenylalanyl-L-cysteinyl-L-tyrosyl-D-tryptophyl-L-lysyl-L-valyl-L-
cysteinyl-L-tryptophanamide cyclic (2—7)-disulfide.

BanpeoTua,

Cs7H70N 1,055, = 1131.4.

CAS — 103222-11-3.

ATC — HOICBOA4.

ATC Vet — QHOICBOA4.

[ 1
p-Phe - Cys - Tyr-p-Trp-Lys-Val-Cys-Trp - NH,

Profile

Vapreotide is a somatostatin analogue similar to octreotide
(p.1803). It is under investigation in the management of various
disorders, including bleeding oesophageal varices, gastrointesti-
nal and pancreatic fistulas, acromegaly, carcinoid tumours, and
for the prevention of postoperative complications following pan-
creatic surgery.

O References.

1. Eriksson B, et al. The use of new somatostatin analogues, lanre-
otide and octastatin, in neuroendocrine gastro-intestinal tu-
mours. Digestion 1996; 57 (suppl 1): 77-80.

. Calés P, et al. Early administration of vapreotide for variceal
bleeding in patients with cirrhosis. N Engl J Med 2001; 344:

N

3. Anonymous. Vapreotide: BMY 41606, RC 160, Sanvar. Drugs R
D 2003; 4: 326-30.

The symbol ® denotes a substance whose use may be restricted in certain sports (see p.vii)



Scleroderma

The term scleroderma has been used for both systemic
sclerosis, an uncommon multisystem disease character-
ised by collagen proliferation and fibrosis throughout the
body, and for localised fibrotic changes of the skin (mor-
phea) which rarely progresses to involve other organs. In
systemic sclerosis, Raynaud’s syndrome secondary to vas-
cular involvement usually precedes skin changes; oedema
is followed by thickening and tightening of the skin of
hands and face, and sometimes limbs and trunk, before
progressing to atrophy and contractures. Cutaneous
changes may be limited or take a more aggressive diffuse
form. Decreased gastrointestinal motility, dysphagia and
gastro-oesophageal reflux, arthritis, muscle weakness, and
cardiac involvement may occur. Among the most serious
potential symptoms, which may result in death, are pulmo-
nary disease and renal failure with malignant hyperten-
sion.t7

Many treatments have been tried for localised scleroder-
ma.*® Symptomatic therapies include emollients and topi-
cal and systemic antipruritics. Topical, intralesional, and
systemic corticosteroids may be useful, especially in early
inflammatory stages. Other treatments include topical and
systemic vitamin D analogues, topical tacrolimus, and im-
iquimod cream. Oral therapies used include ciclosporin,
colchicine, hydroxychloroquine, interferon gamma, peni-
cillamine, phenytoin, and methotrexate. Phototherapy
with UV light, with or without psoralens, has also been re-
ported to be of benefit.

There is a paucity of adequately controlled studies for sys-
temic scleroderma; no treatment has been clearly shown to
affect the progression of the disease, and much manage-
ment is essentially symptomatic. Immunosuppressants are
probably appropriate in the early oedematous stages of dif-
fuse scleroderma.»®8 Antilymphocyte immunoglobulins
have been tried as an induction therapy in early stages of
the disease.? Ciclosporin has been found to be beneficial,
both for skin and visceral manifestations, but its use has
been limited by nephrotoxicity and hypertension.38-10
Tacrolimus has also been tried, though again adverse ef-
fects limit its benefit.8-1© Mycophenolate mofetil has been
tried after antilymphocyte |mmuno%IobuIins with reports
of significant skin improvement.'® Cyclophosphamide
with or without corticosteroids has been shown to improve
skin thickening, stabilise pulmonary function, and in-
crease survival, especially in early disease, in a number of
studies.” Other novel immunosuppressive strategies in-
clude bone marrow ablation followed by peripheral blood
stem cell transplantation (see Haematopoietic Stem Cell
Transplantation, p.1811),%*58 photopheresis with a psor-
alen, and the induction of oral tolerance with native bovine
type I collagen.® Rituximab is under investigation.1®

Penicillamine has been widely used as an antifibrotic drug,
but with variable effects; usual doses proved to be no more
effective than lower doses,“® and it is considered by
some to be no more effective than placebo.’ Interferons
alfa and gamma have produced variable results;>® the lat-
ter is under investigation for pulmonary fibrosis.> Some
other drugs have been investigated for their antifibrotic
properties, including halofuginone, minocycline and re-
laxin.8™ There is some evidence that oxidative stress is in-
volved in the pathogenesis of scleroderma, so antoxidants
like probucol may also be useful.® Other drugs that have
been investigated include potassium aminobenzoate, and
thymopentin.

Many patients will require therapy for organ-specific
symptoms.

« Skin flexibility may be maintained by emollients,*? and
systemic antihistamines can relieve itching, an early
feature of diffuse cutaneous scleroderma.® Methotrexate
has been used with some benefit, 1357811

» Most progress has been made in the management of
vascular symptoms. ACE inhibitors are considered to
be the standard treatment for patients with renal ischae-
mia,>5813 although some 30% of patients will still even-
tually require renal replacement therapy.® For patients
who develop pulmonary arterial hypertension the pros-
taglandins epoprostenol iloprost or treprostinil may be
given intravenously; 3568 some have also been investi-
gated subcutaneously® or by inhalation.®>8 Sildenafil or
bosentan are also used.®>7 There is some evidence that
epoprostenol and bosentan may be associated with im-
proved survival as well as symptomatic improvement.3
Novel therapies for pulmonary arterial hypertension in-
clude ambrisentan” and sitaxentan.®”

Immunosuppressants/Antilymphocyte Immunoglobulins

Treatment of Raynaud’s syndrome (see under Vasospas-
tic Arterial Disorders, p.1188) unresponsive to nonphar-
macological therapy involves the use of calcium-chan-
nel blockers such as nifedipine or diltiazem.*-312 Topical
nitrates have been used, and intravenous epoprostenol
or iloprost are used in acute attacks.>368 Oral iloprost
has been tried with variable results.® Bosentan can pre-
vent the development of new digital ulcers but may not
speed the healing of existing ones.® Calcitonin gene-re-
lated peptide is being investigated as an alternative to
iloprost.t Because elevated levels of serotonin have
been found in patients with Raynaud’s phenomenon,
SSRIs and ketanserin have been used.! Atorvastatin®
and sildenafil*® have been reported to be helpful. Die-
tary supplementation with antoxidant vitamins, fish oils,
and evening primrose oil has been of anecdotal bene-
fit.1814 Acetylcysteine has also been reported to be of
benefit in Raynaud’s syndrome.514

Cardiac involvement may be underdiagnosed;® ACE in-
hibitors or digoxin may be used.:

Lung fibrosis is usually treated with cyclophospha-
mide, 135815 with or without a corticosteroid such as
prednisolone. There is no evidence for corticosteroids
alone in lung scleroderma, and high dose may precipi-
tate scleroderma renal crisis, leading to irreversible re-
nal failure.” As mentioned above, interferon gamma is
under investigation.

In patients with gastrointestinal disease, proton pump
inhibitors such as omeprazole, sometimes with proki-
netic drugs, are extremely effective for oesophageal in-
volvement, and broad spectrum antibacterials are help-
ful for small bowel bacterial overgrowth.>8

NSAIDs and corticosteroids must be used with care in
scleroderma because of the risk of exacerbating renal and
other problems.18

1. Iﬁégh;;)n C. Drug treatment of scleroderma. Drugs 2001; 61:
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Skin and connective tissue disorders
Immunosuppressants are used in various skin and connec-
tive tissue disorders, including Behget’s syndrome
(p.1499), eczema (p.1579), pemphigus and pemphigoid
(p.1582), polymyositis (p.1510), psoriasis (p.1583), SLE
(p.1513), and the various vasculitic syndromes (p.1515).
See also Scleroderma, above.

Abetimus Sodium UsAN, INNM)

Abetimus sédico; Abétimus Sodique; LJP-394; Natrii Abetimu-
sum.

Hatpur AbeTumyc

CAS — 169147-32-4.

ATC — LO4AA22.

ATC Vet — QLO4AA22.

1817

Profile

Abetimus sodium is an immunomodulator that arrests the pro-
duction of antibodies to double-stranded DNA. It is under inves-
tigation for the treatment of lupus nephritis in patients with SLE.

O References.

1. Alarcén-Segovia D, et al. LJP 394 for the prevention of renal
flare in patients with systemic lupus erythematosus: results from
a randomized, double-blind, placebo-controlled study. Arthritis
Rheum 2003; 48: 442-54.

. Wallace DJ, Tumlin JA. LJP 394 (abetimus sodium, Riquent) in
the management of systemic lupus erythematosus. Lupus 2004;
13:323-7.

. Cardiel MH. Abetimus sodium: a new therapy for delaying the
time to, and reducing the incidence of, renal flare and/or major
systemic lupus erythematosus flares in patients with systemic lu-
pus erythematosus who have a history of renal disease. Expert
Opin Invest Drugs 2005; 14: 77-88.

. Furie R. Abetimus sodium (Riquent) for the prevention of ne-
phritic flares in patients with systemic lupus erythematosus.
Rheum Dis Clin North Am 2006; 32: 149-56.

5. Mosca M, et al. LJP-394 (abetimus sodium) in the treatment of

systemic lupus erythematosus. Expert Opin Pharmacother 2007;
8:873-9.
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Antilymphocyte Immunoglobulins

Inmunoglobulinas antilinfocitarias.

VIMMYHOTAOBYAVHBI AHTUAUMOLIMTAPHbIE

ATC — LO4AAO03 (antilymphocyte immunoglobulin, horse);
LO4AA04 (antilymphocyte immunoglobulin, rabbit).

ATC Vet — QLO4AA03 (antilymphocyte immunoglobulin,
horse); QLO4AA04 (antithymocyte immunoglobulin, rabbit).

Description. Antilymphocyte immunoglobulins are polyclonal
antibodies to human lymphocytes produced by the purification
of sera from appropriately immunised animals. The term antil-
ymphocyte immunoglobulin (ALG; lymphocyte immune globu-
lin) implies a product raised against all lymphocyte subsets. The
term antithymocyte immunoglobulin (antithymocyte gamma-
globulin; antithymocyte globulin; ATG) implies specificity for
T-cells (thymus lymphocytes or thymocytes). However, in prac-
tice the nomenclature does not seem to be used consistently, and
both terms tend to be used for antibodies raised against T-cells.
Nomenclature normally includes an indication of the animal
source of the immunoglobulin e.g. antithymocyte immunoglob-
ulin (horse), or antithymocyte immunoglobulin (rabbit).

In addition to the purified immunoglobulins the native sera (an-
tilymphocyte serum and antithymocyte serum, sometimes re-
ferred to as lymphocytic antiserum and thymitic antiserum) have
also been used as immunosuppressants.

Pharmacopoeias. Eur. (see p.vii) includes an anti-T lym-
phocyte immunoglobulin.

Ph. Eur. 6.2 (Anti-T Lymphocyte Immunoglobulin for Human
Use, Animal, Immunoglobulinum Anti-T Lymphocytorum ex Ani-
male ad Usum Humanum). A liquid or freeze-dried preparation
containing immunoglobulins, obtained from serum or plasma of
animals, mainly rabbits or horses, immunised with human lym-
phocytic antigens. It has the property of diminishing the number
and function of immunocompetent cells, in particular T-lym-
phocytes. It contains principally immunoglobulin G, and may
contain antibodies against other lymphocyte subpopulations and
against other cells. It is intended for intravenous administration,
after dilution with a suitable diluent where applicable. Protect
from light.

Adverse Effects and Precautions

Common adverse reactions to antilymphocyte immu-
noglobulins include fever, chills, and skin reactions in-
cluding rash, pruritus, and urticaria, which may be
manifestations of hypersensitivity. Infusion reactions
suggestive of a cytokine release syndrome can occur,
usually with the first dose. To minimise fever and
chills, the first dose can be infused over at least 6 hours.
Dyspnoea, hypotension, chest, back or flank pain may
indicate anaphylaxis, which can occur in up to 1% of
patients. Fever, pruritus, rashes, myalgia, and arthral-
gia may represent serum sickness, especially in pa-
tients with aplastic anaemia. Use with other immuno-
suppressants may reduce the incidence or severity of
hypersensitivity but increase the risk of acquired sys-
temic infections, such as CMV or herpes simplex. En-
hanced immunosuppression may also increase the inci-
dence of post-transplant lymphoproliferative disease
or other malignancies.

Leucopenia and thrombocytopenia are also common.
Although usually transient, dosage adjustment may be
necessary if they become severe or prolonged, and if
unremitting, they may warrant stopping therapy. Other
adverse effects include dizziness, malaise, headache,
abdominal pain, gastrointestinal disturbances, hyper-



