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The symbol † denotes a preparation no longer actively marketed The symbol ⊗ denotes a substance whose use may be restricted in certain sports (see p.vii)

Philipp.: Aredia; Pol.: Aredia; Pamifos; Pamitor; Port.: Aredia†; Pamidran;
Rus.: Aredia (Аредиа); S.Afr.: Aredia; Singapore: Aredia†; Pamisol;
Spain: Aredia; Linoten; Pamifos; Xinsidona; Swed.: Aredia; Pamifos; Switz.:
Aredia; Thai.: Aredia; Pamisol; Turk.: Aredia; UK: Aredia; USA: Aredia;
Venez.: Aminomux; Aredia†.

Parathyroid Hormone (BAN, USAN, rINN)

1-84 Parathormone; ALX1-11 (human recombinant parathyroid
hormone); Hormona paratiroidea; Hormone Parathyroïde; Hor-
monum Parathyroidum; Parathormone; Parathyrin; Parathyroid
hormone (1-84); PTH; PTH (1-84).
Паратироид Гормон
CAS — 9002-64-6; 68893-82-3 (human parathyroid hor-
mone); 345663-45-8 (human recombinant parathyroid
hormone).
ATC — H05AA03.
ATC Vet — QH05AA03.

Adverse Effects, Treatment, and Precautions
Transient hypercalcaemia and hypercalciuria are very common
with parathyroid hormone treatment; persistent hypercalcaemia
may necessitate dose reduction or withdrawal of therapy (see
Uses and Administration, below). Patients should be monitored
at months 1, 3, and 6 for elevated concentrations of serum or uri-
nary calcium; monitoring beyond 6 months is not considered
necessary for those whose serum calcium is within normal limits
at 6 months. On injection, serum calcium concentrations reach a
maximum after 6 to 8 hours, returning to baseline after 20 to 24
hours; blood samples for monitoring should thus be taken at least
20 hours after the most recent dose. Gastrointestinal disturbanc-
es, especially nausea, also occur commonly, as do headache, diz-
ziness, fatigue, palpitations, muscle cramps, extremity or back
pain, and injection site erythema. Hyperuricaemia has also been
reported.
Pharmacokinetics
Subcutaneous parathyroid hormone produces peak plasma con-
centrations 1 to 2 hours after injection. The average half-life is
about 1.5 hours and the absolute bioavailability is about 55%.
Parathyroid hormone is removed from the blood by a receptor-
mediated process in the liver and broken down into smaller pep-
tide fragments, which either undergo further degradation within
the cell or are released back into the blood and renally cleared.
Uses and Administration
Parathyroid hormone is a single-chain polypeptide isolated from
the parathyroid glands. It contains 84 amino acids and in man the
first (N-terminal) 34 appear to be responsible for the hormonal
activity. The amino-acid sequence varies according to the source. 
Endogenous parathyroid hormone is involved in the mainte-
nance of plasma-calcium concentrations through its actions on
bone, kidney, and indirectly on the gastrointestinal tract (see also
under Parathyroid Disorders, p.1087). 
Exogenous parathyroid hormone was formerly used in acute hy-
poparathyroidism with tetany. It has also been used in the differ-
ential diagnosis of hypoparathyroidism and pseudohypoparathy-
roidism. A human recombinant form is under investigation for
the treatment of hypoparathyroidism. 
The human recombinant form is used for the treatment of osteo-
porosis in postmenopausal women at high risk of fractures. The
recommended dose is 100 micrograms once daily, given by sub-
cutaneous injection into the abdomen; treatment may be contin-
ued for up to 24 months. Supplemental calcium and vitamin D
may be needed if dietary intake is inadequate. However, if serum
calcium becomes persistently raised, and there is no underlying
disease, calcium and vitamin D should be withdrawn, and para-
thyroid hormone dosing changed to 100 micrograms on every
other day. If elevated concentrations persist, parathyroid hor-
mone therapy should be stopped until values return to normal. 
Synthetic preparations of the first 34 amino acids of human and
bovine parathyroid hormones are now used for diagnostic pur-
poses, and for the treatment of osteoporosis (see Teriparatide,
p.1105).
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Administration in renal or hepatic impairment. UK li-
censed product information states that no dose adjustment is nec-
essary for parathyroid hormone when it is used in patients with

mild to moderate renal or hepatic impairment, defined as those
with a creatinine clearance of 30 to 80 mL/minute, and a total
score of 7 to 9 on the Child-Pugh scale, respectively. Use in se-
vere renal or hepatic impairment is not recommended due to lack
of data.

Preparations
Proprietary Preparations (details are given in Part 3)
Cz.: Preotact; Gr.: Preotact; UK: Preotact.

Plicamycin (BAN, USAN, rINN)

A-2371; Aureolic Acid; Mithramycin; Mithramycinum; Mitramy-
cin; Mitramysiini; NSC-24559; PA-144; Plicamicina; Plicamycine;
Plicamycinum.

Пликамицин
C52H76O24 = 1085.1.
CAS — 18378-89-7.
ATC — L01DC02.
ATC Vet — QL01DC02.

Description. Plicamycin is an antineoplastic antibiotic pro-
duced by the growth of Streptomyces argillaceus, S. plicatus and
S. tanashiensis.
Pharmacopoeias. In US. 
USP 31 (Plicamycin). A yellow, odourless, hygroscopic, crystal-
line powder, with a potency of not less than 900 micrograms/mg,
calculated on the dry basis. It loses not more than 8% of its
weight when dried. Slightly soluble in water and in methyl alco-
hol; very slightly soluble in alcohol; freely soluble in ethyl ace-
tate. A 0.05% solution in water has a pH of 4.5 to 5.5. Store at 2°
to 8° in airtight containers. Protect from light.

Profile
Plicamycin is a highly toxic antibiotic with antineoplastic and
hypocalcaemic properties. It may act by complexing with DNA
in the presence of divalent cations and inhibiting synthesis of ri-
bonucleic acid. Lowering of serum calcium concentrations has
been suggested to result from antagonism of the effects of vita-
min D and parathyroid hormone on osteoclasts. 
Plicamycin has been used in the symptomatic management of
hypercalcaemia and hypercalciuria associated with malignancy
if it cannot be managed by other means (see below). It has also
been used in the treatment of malignant neoplasms of the testis
not susceptible to surgery or radiotherapy; however, other agents
are preferred (p.673). 
The major adverse effect of plicamycin is a dose-related bleeding
syndrome, manifest initially as epistaxis, which may progress to
haematemesis and potentially fatal haemorrhage. Severe throm-
bocytopenia may also occur due to bone-marrow depression.
Gastrointestinal effects are common and other adverse effects in-
clude fever, malaise, drowsiness, lethargy and weakness, head-
ache, depression, skin rashes, facial flushing, and reduced serum
concentrations of calcium, phosphorus, and potassium. There
may also be reversible impairment of renal and hepatic function. 
Extravasation of plicamycin solutions may cause local irritation,
cellulitis, and phlebitis.

Hypercalcaemia. Where treatment is required for hypercal-
caemia it is aimed at increasing urinary excretion of calcium and
maintaining adequate hydration. Drugs that inhibit bone resorp-
tion may also be used if hypercalcaemia is severe, particularly
when it is associated with malignancy (see p.1083). Plicamycin
is highly toxic, and the bisphosphonates and calcitonins are gen-
erally preferred; however, it has been given in a dose of
25 micrograms/kg intravenously over 4 to 6 hours.1,2 Although a
single dose might be sufficient to normalise the serum calcium
concentration, the dose can be repeated several times at intervals
of 24 to 72 hours.
1. Bilezikian JP. Management of acute hypercalcemia. N Engl J

Med 1992; 326: 1196–1203. 
2. Hall TG, Schaiff RAB. Update on the medical treatment of hy-

percalcemia of malignancy. Clin Pharm 1993; 12: 117–25.

Paget’s disease of bone. Plicamycin has been used as a sec-
ond- or third-line drug in the therapy of Paget’s disease of bone
(p.1086), reserved for patients refractory to other treatment.
Nonetheless, occasional successes are reported: one patient with
refractory Paget’s disease had apparent cure of her symptoms af-
ter treatment with plicamycin 25 micrograms/kg daily for 15
doses, followed by 1500 micrograms weekly for about 2 months
and every 2 weeks for 6 weeks.1 She had remained asymptomat-
ic for 18 years after treatment. However, similar regimens have
been used in other patients without this degree of success.1 An-
other patient, who was refractory to calcitonin and pamidronate
therapy, showed a considerable improvement in pain relief and
biochemical parameters when treated with 30 micrograms/kg
plicamycin daily for 3 days.2

1. Ryan WG, et al. Apparent cure of Paget’s disease of bone. Am J
Med 1990; 89: 825–6. 

2. Wimalawansa SJ. Dramatic response to plicamycin in a patient
with severe Paget’s disease refractory to calcitonin and pamidr-
onate. Semin Arthritis Rheum 1994; 23: 267.

Preparations
USP 31: Plicamycin for Injection.
Proprietary Preparations (details are given in Part 3)
Gr.: Mithracin†.

Risedronate
Risedronaatti; Risedronat; Risedronatum.
ATC — M05BA07.
ATC Vet — QM05BA07.

Risedronic Acid (BAN, rINN)

Acide Risédronique; Ácido risedrónico; Acidum Risedronicum.
[1-Hydroxy-2-(3-pyridinyl)ethylidene]diphosphonic acid.
Ризедроновая Кислота
C7H11NO7P2 = 283.1.
CAS — 105462-24-6.
ATC — M05BA07.
ATC Vet — QM05BA07.

Risedronate Sodium (BANM, USAN, rINNM)

Monosodium Risedronate; Natrii Risedronas; NE-58095; Risedr-
onat Sodyum; Risédronate de Sodium; Risedronato sódico; So-
dium Risedronate. Sodium trihydrogen [1-hydroxy-2-(3-pyri-
dyl)ethylidene]diphosphonate.
Натрий Ризедронат
C7H10NNaO7P2 = 305.1.
CAS — 115436-72-1.
ATC — M05BA07.
ATC Vet — QM05BA07.

Adverse Effects, Treatment, and Precau-
tions
As for the bisphosphonates in general, p.1089. The
most frequent adverse effects during risedronate thera-
py are arthralgia and gastrointestinal disturbances. To
minimise the risk of gastrointestinal effects precautions
similar to those for alendronate should be observed
(see p.1088), although UK licensed product informa-
tion allows for the tablets to be taken other than on ris-
ing (but not at bedtime or within 2 hours of food or
drink). Hypocalcaemia should be corrected before be-
ginning risedronate therapy.
Effects on the eyes. For reports of ocular effects with the bis-
phosphonates, including risedronate, see under Bisphospho-
nates, p.1090.
Effects on the gastrointestinal tract. Although, like other
oral bisphosphonates, it is recommended that risedronate be tak-
en with care (see above) to avoid gastrointestinal effects, pooled
analysis of 9 studies involving 10 068 patients receiving risedro-
nate 5 mg daily indicated that the drug was not associated with
an increased frequency of upper gastrointestinal effects, even
among patients at increased risk due to active gastrointestinal
disease or treatment with aspirin or NSAIDs as well.1 However,
it was noted that comprehensive postmarketing data would be
required to see how these results would be reflected in clinical
practice. Studies in women previously intolerant to alendronate
found that risedronate 5 mg daily2 and 30 mg once weekly3 were
well tolerated. 
In 2 large trials, male and female patients with mild to moderate
osteoarthritis of the knee were given risedronate 5 mg once daily,
15 mg once daily, 35 mg once weekly, 50 mg once weekly, or
placebo. Patients were allowed continued use of aspirin or
NSAIDs. Again, pooled analysis found no increased frequency
of upper gastrointestinal adverse events in those given risedro-
nate, even in those patients considered at increased risk for such
events.4
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77: 262–70. Correction. ibid.; 601. 

2. Adachi JD, et al. Tolerability of risedronate in postmenopausal
women intolerant of alendronate. Aging (Milano) 2001; 13:
347–54. 

3. Delaney MF, et al. Bone density changes with once weekly rise-
dronate in postmenopausal women. J Clin Densitom 2003; 6:
45–50. 
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