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Aim: To report the efficacy of Pamidronate to treat hypercalcaemia in a patient with Williams-
Beuren syndrome (WBS).Results:We report a 14-mo-old male infant presenting hypercalcaemia,
elfin face and other dysmorphological features of WBS, confirmed by the FISH fluorescent test.
Due to the marked symptomatic hypercalcaemia, 13.0 mg/dl intravenous Pamidronate was admini-
stered in a single dose of 1 mg/kg. Two days later, serum calcium diminished to normal levels,
and remained within normal range during 12 mo follow-up.

Conclusion:Pamidronate appears to be effective in paediatric patients with WBS and hypercal-
caemia.
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Williams-Beuren syndrome (WBS) is an autosomal
dominant disorder characterized by peculiar face,
congenital cardiovascular anomalies, mental retardation
and growth deficiency (1). The incidence varies
between 1/20000 to 1/50000 newborns (2). Fifteen to
40% of patients with WBS also present hypercalcaemia
and hypercalciuria, which becomes evident during the
first year of life (1). Due to hypercalcaemia, patients
may suffer feeding problems, irritability and lethargy
(3). A variety of vitamin D abnormalities has been
reported in the pathogenesis of the calcium disorder
(4–9). However, findings are not consistent (10), and
there is no definitive therapy for hypercalcaemia in
WBS. We report the successful treatment of marked
hypercalcaemia in a child with WBS, by administration
of a single intravenous infusion of Pamidronate.

Case report
A 14-mo-old male infant was admitted to the University
Hospital in August 2001 due to severe malnutrition,
dehydration and maturative delay. He was a full-term
newborn (birthweight 3070 g) after an uneventful
pregnancy and delivery. He was breastfed during the
first 2 mo, followed by administration of evaporated-
milk formula containing 500 mg of calcium and 40 IU
of vitamin D2/liter. At 6 mo of age, failure to thrive,

feeding difficulties and neurological maturative delay
became evident.

Progression of symptoms finally prompted consulta-
tion and admission to hospital, where physical exam-
ination revealed a malnourished infant with a weight of
6820 g and a height of 72 cm (both below the 3rd
percentile), and showing typical “elfin” facies. Cardio-
vascular examination (including echocardiogram) was
normal. Laboratory studies disclosed marked hyper-
calcaemia (3.25 mmol/l (NV: 2.23–2.63)) and high
calcium/creatinine ratio (0.81 (NV:�0.26)), low PTH
serum levels (�10 pg/ml (NV: 20–100)), but normal
serum phosphate (1.29 mmol/l (NV: 1.29–2.00)), alka-
line phosphatase (290 IU/ml (NV:�380)), 25OHD
(50 nmol/l (NV: 37.5–125.0)) and 1–25 (OH)2D
(48 pmol/l (NV: 34–91)). Routine laboratory examina-
tion was normal.

WBS was diagnosed and later confirmed by the FISH
fluorescent test. Due to the marked symptomatic hyper-
calcaemia, intravenous Pamidronate was administered
in a dose of 1 mg/kg diluted in 250 cc of isotonic saline,
over a 4-h period.

Two days later, serum calcium had diminished to
normal levels—2.4 mmol/l—and rapid improvement
was observed (he recovered his appetite, and he seemed
to be in a better mood and presented interest in his
environment). The infusion of Pamidronate was well
tolerated, and no side effects were observed. A diet
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containing 300 mg of calcium per day and no vitamin D
was given

Patient follow-up was performed at the outpatient
clinic and included frequent biochemical examinations
in the first 6 wk (Table 1) and during the following
12 mo (Fig. 1). Only one mild elevation in serum
calcium was observed—2.7 mmol/l—and corresponded
with a time when the patient was not following the
prescribed diet. Urinary calcium excretion was mark-
edly lower than that recorded prior to treatment, but
some values above the upper normal range were
observed, probably due to non-compliance with the diet.

Serum 25OHD, determined several times during
follow-up, remained at the upper normal level. Marked
weight gain was registered, but the patient’s height
remained at the 3rd percentile curve during 12 mo
following discharge.

Discussion
To our knowledge, this is the first report on the
successful control of hypercalcaemia in WBS by
intravenous infusion of Pamidronate.

Abnormalities in vitamin D metabolism have been
the most frequently considered mechanism of hyper-
calcaemia in WBS patients. Taylor et al. (7) reported
that normo-calcaemic children with WBS displayed an

abnormal increase in 25OHD serum levels in response
to pharmacological doses of oral vitamin D. Garabedian
et al. (8) observed elevated levels of serum 1,25 (OH)2D
in four children with WBS—two of whom were
hypercalcaemic. Chesney (3) studied nine children with
WBS, concluding that no consistent pattern of abnormal
vitamin D, 25OHD or 1,25 (OH)2D could be observed.

A deficit in calcitonin secretion postulated in one
study (11) was not confirmed by other authors (10, 12).
Other suggested mechanisms include increased vitamin
A (3) or PTHrp serum levels leading to increased bone
resorption rate (13).

We believe that increased bone resorption may play a
role in hypercalcaemia associated with WBS as shown
in the aforementioned case.

Future studies should explore this possibility. We
recommend that biphosphonates should be considered
in children with hypercalcaemia associated with WBS.
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the National Agency for Scientific and Technological Promotion of
Argentina (Grant no. 05–06238).

References
1. Lashkari A, Smith AK, Graham JR, John M. Williams-Beuren

Syndrome: an update and review for the primary physician. Clin
Pediatr Phila 1999; 38: 189–208

2. Grenberg F. Williams syndrome professional symposium. Am J
Med Genet 1990; 6 (Suppl): 85–8

3. Chesney RW. Williams syndrome. In: Kleerekoper M, Krane K,
editors. Clinical disorders of bone and mineral metabolism. Mary
Ann Liebert (NY); 1989: 395–405

4. Fellers FX, Schwartz R. Etiology of the severe form of idiopathic
hypercalcemia of infancy. N Engl J Med 1958; 259: 1050–8

5. Forfar GB, Bryson MF, Manning J, Amirhakimi GH, Reina JC.
Impaired calcium homeostasis in the infantile hypercalcemia
syndrome. Acta Pedriatr Scand 1972; 61: 305–9

6. Aarskog D, Aksnes L, Markestad I. Vitamin D metabolism in
idiopathic infantile hypercalcemia. Am J Dis Child 1981; 135:
1021–4

7. Taylor AB, Stern PH, Bell NH. Abnormal regulation of circu-
lating 25 hydroxyvitamin D in the Williams syndrome. N Engl J
Med 1982; 306: 972–5

8. Garabedian M, Jacqz E, Guillozo H, et al. Elevated plasma 1,25
dihydroxyvitamin D concentrations in infants with hypercalce-
mia and an elfin facies. N Engl J Med 1985; 312: 948–52

9. Chesney RW, DeLuca HF, Gertner JM, Genel M. Increased
plasma 1,25-dihydroxyvitamin D in infants with hypercalcemia
and elfin facies (Letter). N Engl J Med 1985; 313: 888–90

10. Kruse K, Pankau R, Grosch A, Wholfahrt K. Calcium metab-
olism in Williams-Beuren syndrome. J Pediatr 1992; 121: 902–7

11. Culler FL, Jones KL, Deftos LJ. Impaired calcitonin secretion in
patients with Williams syndrome. J Pediatr 1985; 107: 720–3

12. Hutchins GM, Mirvis SF, Mendelsohn G, Bulkley GH. Supra-
valvular aortic stenosis with parafollicular cell (C cell) hyper-
plasia. Am J Med 1978; 64: 967–73

13. Langman CB, Budayr AA, Sailer DE, Strewler GJ. Nonmalig-
nant expression of parathyroid hormone-related protein is
responsible for idiopathic infantile hypercalcemia. J Bone Miner
Res 1992; 7 (suppl 1): S93

Received Aug. 19, 2003; revisions received Nov. 4, 2003; accepted
Jan. 9, 2004

Fig. 1. Response of total serum calcium to a single intravenous
infusion of Pamidronate (1 mg/kg) in an infant with Williams-Beuren
syndrome. Dashed area indicates the normal range.

Table 1.Biochemical parameters pre- and post-infusion.

sCa
(mmol/l)

sP
(mmol/l)

AP
(IU/l)

PTH
(pg/ml) Cau/Cru

Pre-infusion 3.25 1.29 290�10 0.81
1 wk post-infusion 2.20 0.87 268 45 0.03
6 wk post-infusion 2.45 1.71 253 30 0.25
Normal values 2.23–2.63 1.29–2.00�380 20–100 �0.26

sCa: serum calcium;sP: serum phosphate; AP: alkaline phosphatase;
PTH: parathormone; Cau/Cru: urinary calcium/creatinine ratio.
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