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given in a dose of 20 mg/kg daily for 2 weeks followed
by 10 mg/kg daily for 10 weeks.

For the treatment of osteoporosis, the prevention of
bone loss in postmenopausal women, and the preven-
tion and treatment of corticosteroid-induced osteo-
porosis, etidronate is given in an intermittent or cycli-
cal regimen with a calcium salt; oral etidronate
disodium 400 mg is given daily for 14 days followed
by the equivalent of 500 mg of elemental calcium
orally for 76 days. Treatment has continued for 3 years
in most patients; a small number of patients have been
successfully treated for up to 7 years. The optimum
duration of treatment has not been established.

Administration in renal impairment. Some manufacturers
have recommended that etidronate disodium should not be given
intravenously to patients with serum-creatinine concentrations
greater than 50 mg/litre, and that doses may need to be reduced
in those with concentrations between 25 and 49 mg/litre. Re-
duced oral doses are similarly recommended in mild renal im-
pairment, and avoidance in moderate to severe impairment.

Ectopic ossification. Bisphosphonates that inhibit bone miner-
alisation such as etidronate have been used to prevent ectopic os-
sification (p.100). Some studies, using higher and more pro-
longed dosage (20 mg/kg daily by mouth for 6 months) than is
generally recommended for treatment after spinal cord injury,
have suggested that this may improve effectiveness.2 Etidronate
has also been used to treat calciphylaxis and vascular and soft-
tissue calcification associated with haemodialysis.3

1. Banovac K, et al. Treatment of heterotopic ossification after spi-
nal cord injury. J Spinal Cord Med 1997; 20: 60-65.

. Banovac K. The effect of etidronate on late development of het-
erotopic ossification after spinal cord injury. J Spinal Cord Med
2000; 23: 40-4.

. Hashiba H, et al. Inhibition of the progression of aortic calcifi-

cation by etidronate treatment in hemodialysis patients: long-

term effects. Ther Apher Dial 2006; 10: 59-64.

Shiraishi N, et al. Successful treatment of a patient with severe

calcific uremic arteriolopathy (calciphylaxis) by etidronate diso-

dium. Am J Kidney Dis 2006; 48: 151-4.

. Mori H, et al. Etidronate for the treatment of progressive tumoral
calcinosis in hemodialysis patients. Intern Med 2007; 46:
1485-6.

Hypercalcaemia. Bisphosphonates (including etidronate al-
though other bisphosphonates may be more suitable) are the pre-
ferred drugs for treating hypercalcaemia of malignancy (p.1083)
once the patient has been adequately rehydrated.

There are reports of response’- to etidronate 5 mg/kg twice daily

by mouth in the treatment of hypercalcaemia associated with

subcutaneous fat necrosis of the newborn refractory to standard
treatment.

. Rice AM, Rivkees SA. Etidronate therapy for hypercalcemia in
subcutaneous fat necrosis of the newborn. J Pediatr 1999; 134:
349-51.

. Wiadrowski TP, Marshman G. Subcutaneous fat necrosis of the
newborn following hypothermia and complicated by pain and
hypercalcaemia. Australas J Dermatol 2001; 42: 207-10.

. Trullemans B, et al. Etidronate per os dans le cadre d’une hyper-
calcémie secondaire a une cytostéatonécrose compliquée de né-
phrocalcinose. Arch Pediatr 2007; 14: 170-2.

Malignant neoplasms of the bone. Bisphosphonates are of

benefit in some patients with metastatic bone disease (p.660).

Etidronate, labelled with rhenium-186 or its isotope rhenium-

188, is used for the palliation of painful bone metastases of pros-

tate, -2 breast,# lung,*5 and various other cancers.*

1. Han SH, et al. The Placorhen study: a double-blind, placebo-
controlled, randomized radionuclide study with ~ Re-etidronate
in hormone-resistant prostate cancer patients with painful bone
metastases. J Nucl Med 2002; 43: 1150-6.

. Liepe K, et al. Therapeutic efficiency of rhenium-188-HEDP in
human prostate cancer skeletal metastases. Br J Cancer 2003;
89: 625-9.

. Sciuto R, et al. Metastatic bone pain palliation with 89-Sr and

186-Re-HEDP in breast cancer patients. Breast Cancer Res Treat

2001; 66: 101-9.

Li S, et al. Rhenium-188 HEDP to treat painful bone metastases.

Clin Nucl Med 2001; 26: 919-22.

. Zhang H, et al. Rhenium-188-HEDP therapy for the palliation of
pain due to osseous metastases in lung cancer patients. Cancer
Biother Radiopharm 2003; 18: 719-26.

Osteoporosis. Bisphosphonates are used in the prevention and
treatment of osteoporosis (p.1084). Etidronate is used in a cycli-
cal regimen for both the treatment and prevention of postmeno-
pausal osteoporosis. It increases bone mineral density (BMD),
largely in the lumbar spine and femoral neck, and reduces the
risk of vertebral fractures, 2 but not non-vertebral fractures.? Ad-
ditive effects on BMD have been found when etidronate was
used with oestrogen.! Etidronate also prevents bone loss and
maintains or increases BMD in corticosteroid-induced oste-
oporosis, > and has shown some benefit in reducing bone loss
after organ transplantation.! In an uncontrolled study* in men
with idiopathic vertebral osteoporosis, cyclical etidronate in-
creased BMD at the lumbar spine.

1. Hanley DA, et al. Etidronate therapy in the treatment and pre-

vention of osteoporosis. J Clin Densitom 2000; 3: 79-95.
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2. Wells GA, et al. Etidronate for the primary and secondary pre-
vention of osteoporotic fractures in postmenopausal women.
Available in The Cochrane Database of Systematic Reviews; Is-
sue 1. Chichester: John Wiley; 2008 (accessed 15/04/08).

. Adachi JD, et al. A pooled data analysis on the use of intermit-
tent cyclical etidronate therapy for the prevention and treatment
of corticosteroid induced bone loss. J Rheumatol 2000; 27:
2424-31.

. Anderson FH, et al. Effect of intermittent cyclical disodium etid-
ronate therapy on bone mineral density in men with vertebral
fractures. Age Ageing 1997; 26: 359-65.

Paget’s disease of bone. Bisphosphonates may be indicated
for patients with Paget’s disease of bone (p.1086) if bone pain is
persistent, or to prevent further progression of the disease. Initial
experience was with etidronate, but bisphosphonates that have
less effect on bone mineralisation may be preferred. In studies,
alendronate! and risedronate? were found to be more effective
than etidronate.

1. Siris E, et al. Comparative study of alendronate versus etidronate
for the treatment of Paget’s disease of bone. J Clin Endocrinol
Metab 1996; 81: 961-7.

. Miller PD, et al. A randomized, double-blind comparison of rise-
dronate and etidronate in the treatment of Paget’s disease of
bone. Am J Med 1999; 106: 513-20.

Preparations
USP 31: Etidronate Disodium Tablets.

Proprietary Preparations (details are given in Part 3)

Arg.: Difosfen; Austral.: Didronel, Austria: Detidron; Didronel; Belg.:
Didronelt; Osteodidronel; Canad.: Didronel; Chile: Osteotopt; Denm.:
Didronate; Fin.: Didronate; Fr.: Didronel; Ger.: Didronel; Diphos; Etidron;
Gr.: Anfozan; Biotredinet; Dralent; Etidron; Etiplus; Feminoflex; Maxibral;
Oflocin; Osfo; Ostedron; Osteodrug; Osteoton; Ostogene; Ostopor; So-
maflext; Sterodomet; Sviroxit; Tilferant; Hong Kong: Didronelt; India:
Dronate-OS; Irl.: Didronel; Israel: Didronel, Ital.: Didronelt; Etidron; Jpn:
Didronel; Neth.: Didronel; NZ: Didronel; Etidrate; Pol.: Ostedron; Port.:
Didronelt; Singapore: Difosfen; Spain: Difosfen; Osteum; Swed.: Didro-
nate; Etidrel; Switz.: Didronel; Thai.: Difosfen; Turk.: Didronat; UK: Did-
ronel; USA: Didronel.

Multi-ingredient: Arg.: Emoform Total; Squam; Austral.: Didrocal; Ca-
nad.: Didrocal, Denm.: Didronate Calcium; Fin.: Didronate + Calcium;
Ger.: Didronel Kit; Etidron Kombi; Irl: Didronel PMO; Neth.: Didrokit;
Norw.: Didronate + Calsium; Swed.: Didronate + Calcium; Etidrel Kit; UK:
Didronel PMO; Tiloetca Combi.
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Gallium Nitrate UsAN)

Galio, nitrato de; NSC-15200; WR-135675.

Ga(NO3)3,9H,0 = 417.9.

CAS — 13494-90-1 (anhydrous gallium nitrate); 135886~
70-3 (gallium nitrate nonahydrate).

Adverse Effects, Treatment, and Precautions
Gallium nitrate may produce serious nephrotoxicity, especially
when given as a brief intravenous infusion; continuous infusion,
with adequate hydration, may reduce the incidence of renal dam-
age. Serum creatinine should be monitored during therapy and
treatment stopped if it exceeds 25 mg/litre. Gallium nitrate
should be given with great care and in reduced doses, if at all, to
patients with existing renal impairment.

Gastrointestinal disturbances, rashes, metallic taste, visual and
auditory disturbances, anaemia, hypophosphataemia, and hypoc-
alcaemia have also been reported.

Effects on the nervous system. Although it has been sug-

gested, given the chemical similarity of gallium to aluminium,

that repeated doses, particularly in the presence of renal impair-

ment, might lead to severe neurotoxicity,* studies in rats do not

provide any evidence of central neurological abnormalities.?

1. Altmann P, Cunningham J. Hazards of gallium for the treatment
of Paget’s disease of bone. Lancet 1990; 335: 477.

2. Matkovic V, et al. Hazards of gallium for Paget’s disease of
bone. Lancet 1990; 335: 1099. Correction. ibid.; 1352.

Uses and Administration

Gallium nitrate is an inorganic metallic salt with hypocalcaemic
properties. It acts to decrease bone resorption by osteoclasts, with
a lesser and probably indirect increase in bone formation, and a
consequent decline in serum calcium.

Gallium nitrate is used in the treatment of hypercalcaemia asso-
ciated with malignant neoplasms. It has been investigated in oth-
er disorders associated with abnormally enhanced bone turnover,
such as Paget’s disease of bone, and is under investigation in re-
fractory non-Hodgkin’s lymphoma. For the treatment of hyper-
calcaemia of malignancy doses of 100 to 200 mg/m? may be giv-
en daily for up to 5 days, diluted in 1 litre of sodium chloride
0.9% or glucose 5% and infused intravenously over 24 hours.
Treatment may be repeated after 2 to 4 weeks, if necessary. Ad-
equate hydration before and during treatment is essential: a uri-
nary output of at least 2 litres daily should be maintained, and
renal function should be regularly monitored.

Hypercalcaemia. Gallium nitrate is used in the treatment of

hypercalcaemia of malignancy (p.1083). It appears to be effec-

tive in patients with solid tumours and increased levels of parath-

yroid-related protein.}?

1. Chitambar CR. Gallium nitrate revisited. Semin Oncol 2003; 30
(suppl): 1-4.

2. Leyland-Jones B. Treatment of cancer-related hypercalcemia:
the role of gallium nitrate. Semin Oncol 2003; 30 (suppl); 13-19.

Paget’s disease of bone. Beneficial results' were reported
when gallium nitrate was given subcutaneously in doses of 250

or 500 micrograms/kg daily for 14 days to patients with ad-

vanced Paget’s disease of bone (p.1086). In this pilot multicentre

study 14 days of gallium nitrate injections were followed by 4

weeks off medication and the cycle repeated once.

1. Bockman RS, et al. A multicenter trial of low dose gallium ni-
trate in patients with advanced Paget’s disease of bone. J Clin
Endocrinol Metab 1995; 80: 595-602.

Preparations

Proprietary Preparations (details are given in Part 3)
USA: Ganite.

Ibandronate

ATC — MO5BA06.
ATC Vet — QMO5BA06.

Ibandronic Acid (82N, riNN)

Acide Ibandronique; Acido ibandrénico; Acidum Ibandronicum;
BM-21.0955; Ibandronik Asit. [I-Hydroxy-3-(methylpentylami-
no)propylidene]diphosphonic acid.

M6aHapoHoBsas KucroTa
CgH,3NO,P, = 319.2.
CAS — 114084-78-5.
ATC — MO5BA06.

ATC Vet — QMO5BA06.

Ibandronate Sodium (UsAN)

Sodium  Ibandronate (BANM, rINNM); Ibandronate de Sodium;
|bandronato sddico; Natrii Ibandronas; Natriumibandronaatti;
Natriumibandronat.

Hatpwuit 16aHapoHaT
CyH,,NNaO4Py,H,O = 359.2.
CAS — 138926-19-9.

ATC — MO5BA06.

ATC Vet — QMO5BA0G.

Adverse Effects, Treatment, and Precau-
tions

As for the bisphosphonates in general, p.1089. Gas-
trointestinal symptoms such as abdominal pain, dys-
pepsia, and nausea are the most frequent adverse ef-
fects with oral ibandronate. Severe oesophageal
reactions such as oesophagitis, and ulceration have oc-
curred; patients should be advised to stop taking the
tablets and seek medical attention if they develop
symptoms such as new or worsening dysphagia, pain
on swallowing, retrosternal pain, or heartourn. Gastric
ulceration has been reported. To minimise the risk of
oesophageal reactions, precautions similar to those for
alendronate (see p.1088) should be observed. Anaemia
and bronchospasm have occurred rarely, as has taste
disturbance, paraesthesia, and uraemia. Serum calci-
um, magnesium, and phosphate should be monitored.
Hypocalcaemia should be corrected before starting
ibandronate therapy; adequate intake of calcium and
vitamin D is important. Transient fever after parenteral
use is common. Flu-like symptoms have been reported
after both parenteral and intermittent oral use, typically
after the first dose.

Effects on the musculoskeletal system. Osteonecrosis of
the jaw has been reported after the use of bisphosphonates, in-

cluding ibandronate (see Effects on the Musculoskeletal System,
under Adverse Effects of Bisphosphonates, p.1091).

Interactions
As for the bisphosphonates in general, p.1091.

Pharmacokinetics

Like other bisphosphonates, ibandronate is poorly ab-
sorbed after oral doses; absolute bioavailability is less
than 1%. Absorption is decreased by food, especially
by products containing calcium or other polyvalent
cations. Bioavailability is reduced by about 90%
when given with food, by about 30% when given half
an hour before food, and by about 75% when given



