Severe Bisphosphonate
Induced Hypocalcaemia in
the Background of Severe
Necrotizing Pancreatitis due to
Primary Hyperparathyroidism.

Case Report
A 49-year-old female patient with a history of gall stones
(post cholecystectomy) presented with complaints of
severe upper abdominal pain with radiation to the back and
recurrent vomiting for the past few hours. On examination,
she was dehydrated with BP-120/80 mmHg, pulse-100/
min, with abdomen distention, epigastric tenderness,
and sluggish bowel sounds. Laboratory investigations
revealed raised amylase (1545 U/l) and Lipase(3070 U/l),
Leukocyte count-15000/mm3, hemoglobin-14.0g%, PCV43, normal renal and liver function tests. USG Abdomen
revealed bulky pancreas. Diagnosis of acute pancreatitis
was made, and the patient was started on RT aspiration,
IV fluids, and IV painkillers. Workup for aetiology
revealed severe hypercalcemia (serum calcium-16.2 mg/
dl), Albumin-4.6 mg/dl, and normal lipid profile. CRP103 mg/L, high Parathyroid Hormone (PTH)-596pg/ml
(Normal 12-88 pg./ml), low 25-OH Vitamin D levels14ng/ml (Normal 30-100ng/ml), low Phosphorus 2.5
mg/dl (normal 2.7-4.5mg/dl), normal ACE levels and
normal thyroid profile. Primary hyperparathyroidism was
suspected. Aggressive fluid resuscitation was continued,
and Inj Zoledronate 4 mg IV over 15 mins was given
because of the hypercalcaemic crisis. She was shifted
to ICU and required IV Fentanyl for control of pain. On
Day 2, serum calcium decreased to 12.8 meq/l. Bedside
Ultrasound neck was normal. On Day 3, the patient had
seizures followed by bradycardia and cardiac arrest.
She was revived after two cycles of CPR and required
mechanical ventilation. Blood chemistry revealed
severe hypocalcaemia(S. calcium-6.5 mg/dl) with low
phosphorus-1.2 mg/dl and low magnesium-1.7 mg/dL
(Normal 1.8-3.6mg/dL). Patient also had severe metabolic
acidosis (pH-7.1,pco2-39,HCO3-14,lactate-5.6). Ionized
Calcium was low-0.58 mmol/L (normal 1.1-1.3 mmol/L).
She was started on injectable calcium gluconate(3g/day)
and oral Vitamin D by Ryle’s tube. Contrast CT abdomen
was suggestive of acute necrotizing pancreatitis with
an acute peripancreatic fluid collection. Serum calcium
improved gradually (Figure 1). IV calcium gluconate
was given for eight days, followed by oral calcium (3g
/ day) with Calcitriol 0.25 mg twice a day and Vitamin
D3 60k weekly. On Day 21, calcium started rising again,
which was managed with hydration, saline diuresis, Inj
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Bisphosphonates are pyrophosphate analogues that bind

at the bone mineral surface, where they potently inhibit
osteoclast-mediated bone resorption. They are used in the
treatment of hypercalcemia due to malignancy, osteolytic
lesions from multiple myeloma, bone metastasis from
solid tumours, osteoporosis, and Paget’s disease.
They have also been used effectively in the medical
management of primary hyperparathyroidism to decrease
serum calcium.1,2 Inhibition of osteoclast activity in
bone by bisphosphonates can result in hypocalcaemia
and hypophosphatemia. The majority of patients do
not manifest hypocalcaemia due to compensatory
mechanisms such as raised Parathyroid Hormone (PTH).
However, in patients with low Vitamin D levels, renal
failure, prior parathyroidectomy, hypomagnesemia, and
hypoparathyroidism, these compensatory mechanisms
may be blocked, resulting in hypocalcaemia.3-5 Here we
report a case in which the use of bisphosphonate for severe
hypercalcemia due to primary hyperparathyroidism, led
to life-threatening hypocalcaemia.
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Calcitonin (200 U s/c twice a day), and Tab Cinacalcet
30 mg twice a day. Haemodialysis had to be done as
serum calcium remained high. Parathyroid MIBI scan
showed Right inferior parathyroid adenoma. On Day
32 of admission, Right inferior parathyroidectomy was
done. Calcium levels gradually decreased, and she was
started on oral calcium supplementation (3g/day). Repeat
CT abdomen suggestive of Walled off Necrosis. She
was discharged on Day 50 of admission on oral calcium,
magnesium, and Vitamin D3 supplements. Histology of
surgical specimen confirmed parathyroid adenoma.

Discussion

Figure 1: Trend of serum calcium.

Bisphosphonates are potent inhibitors of osteoclastic
bone resorption. Hence serum calcium and phosphorus
decrease, and intact parathyroid hormone (PTH)
increases after its administration. Increased PTH
increases the reabsorption of calcium in the kidneys and
intestine. It also stimulates the kidneys to produce 1,
25-dihydroxyvitamin D leading to the preservation of
calcium. Thus, bisphosphonate-induced hypocalcaemia
often abates despite ongoing bisphosphonate therapy.
Intravenous bisphosphonates (pamidronate, ibandronate,
and zoledronic acid), which are more potent than oral
bisphosphonates, may cause symptomatic hypocalcaemia
mostly within days after infusion. Conditions that may
impair compensatory increase in PTH may make patients
prone to hypocalcaemia. Various studies have found that
vitamin D deficiency, pre-existing hypoparathyroidism,
renal failure, hypomagnesemia, and parathyroid
dysfunction during thyroidectomy predispose patients to
severe bisphosphonate-induced hypocalcaemia.3-5

for hypercalcaemic crisis due to hyperparathyroidism is
emergency parathyroidectomy within 72 hours. However,
it was reported that there is a risk for cardiac arrhythmias
when severe hypercalcemia is not treated preoperatively.
In primary hyperparathyroidism, bisphosphonates
have been used for improving BMD in asymptomatic
patients and in hypercalcaemic crisis for decreasing
serum calcium. In a retrospective study of 177 patients
with primary hyperparathyroidism, 37(21%) patients
presented with a hypercalcaemic crisis, with 13.5% having
pancreatitis. The use of pamidronate in 7 crisis patients
resulted in a quicker lowering of serum calcium, and the
incidence of postoperative hypocalcaemia was not high.1
Bisphosphonates have been used successfully as a bridge
to parathyroidectomy in 7 patients with hyperparathyroid
crisis in a study.2 However, there is no guideline for
bisphosphonate use in hyperparathyroid crisis, and use is
based on clinical experience only.
In our patient, PTH was significantly raised
already, but serum 1,25-dihydroxyvitamin D levels and
magnesium levels were low. Zoledronate was used as
an emergency measure to decrease toxic serum calcium
levels. Severe hypocalcaemia may have been due to
impaired compensatory mechanisms and protracted
action of zoledronate. Another peculiar observation is that
hypocalcaemia occurred within 2-3 days of Zoledronate
injection as it has been described to occur later in previous
studies.

Various studies have investigated the incidence of
hypocalcaemia with zoledronic acid. In 120 patients who
received zoledronic acid for malignancy, hypocalcaemia
developed in 35 percent of patients. 8% of patients
had symptomatic hypocalcaemia requiring IV calcium
supplementation.5
The hypercalcaemic crisis is characterized
by a serum calcium level greater than 14 mg/dL with
severe signs of hypercalcemia that are reversible with
the correction of hypercalcemia. Clinical findings
include volume depletion, metabolic encephalopathy,
gastrointestinal symptoms, renal and cardiovascular
manifestations. Traditionally, the recommended treatment
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Bisphosphonates have gained popularity in
the treatment of hypercalcemia due to good efficacy
and prolonged action. However, evaluation of Vitamin
D deficiency, renal function, PTH levels, and serum
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term “AIP” was first used by Yoshida et al. to describe
a corticosteroid-responsive disease with features of
autoimmunity.2 In 2011, the International Association
of Pancreatology proposed International Consensus
Diagnostic Criteria (ICDC), which is composed of
five cardinal features including pancreas histology and
imaging findings, serology, presence of other organ
involvement and prompt response to corticosteroids.
AIP has been divided into type 1 or type 2 AIP. A high
prevalence of type 1 AIP is observed in Asia, whereas
type 2 mainly occurs in Western countries. At present
paediatric gastroenterologists rely on the adult AIP
guidelines to diagnose and manage AIP in children.
However, as the clinical presentation is different in the
paediatric population, the exclusive use of adult criteria
may lead to underdiagnosis of AIP in children.3 This case
report describes the clinical and radiological presentation
of AIP in a five-year-old boy.

magnesium should be performed before administration.
Correction of Vitamin D and magnesium levels should be
done before the injection of bisphosphonate.
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Case Report
A 5-year-old boy presented with a two months history of
abdominal pain, fever, and weight loss. The abdominal
pain was epigastric in location, dull aching in nature, not
related to meals, and associated with documented highgrade fever. Blood analysis revealed bilirubin 1.4 mg/dL
(normal 0.2-1.2 mg/dL), Aspartate aminotransferase 163
U/L (normal 5-40 U/L), Alanine aminotransferase 80U/L
(normal 5-45 U/L). Another fever workup, including
malarial smears, was negative; and blood culture was
sterile. To evaluate for the cause of abdominal pain, an
ultrasound abdomen was done, which revealed a large
lobulated hypoechoic mass lesion in the region of the head
of the pancreas with specks of calcification and dilatation
of the common bile duct and main pancreatic duct(MPD)
in the region of body and tail. The mass was showing
minimal vascularity on color Doppler (Figure 1A-D).
On MR with MRCP, the mass was heterogeneously
hyperintense on T2W and hypointense on T1W images
(Figure 2A and 2B) and was causing narrowing of distal
CBD (Figure 2C). MPD was dilated in the pancreatic
neck, body, and tail and had a beaded appearance. Ventral
PD was seen coursing through the lesion (Duct penetrating
sign positive) (Figure 2D and 4). On the dynamic contrastenhanced sequence, the mass showed mild heterogeneous
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Autoimmune pancreatitis was first described in 1961 by

Sarles et al. as a particular form of chronic pancreatitis
that was associated with hypergammaglobulinemia.1 The
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