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Abstract

Background: Zoledronic acid is commonly used to treat hypercalcaemia and
osteoporosis, as well as to prevent skeletal complications from haematological
and solid organ malignancies. Case presentation: We report the case of a 38
year old lady who presented with severe hypocalcaemia following the admin-
istration of zoledronic acid. Her significant background history included vi-
tamin D deficiency and sleeve gastrectomy three years ago. She had pro-
longed hypocalcaemia requiring IV calcium replacement for two months. Her
prolonged hypocalcaemia was attributed to her vitamin D deficiency at the
time of zoledronic acid infusion as well as her history of bariatric surgery.
Conclusion: This case emphasises the importance of ensuring vitamin D le-
vels are replete prior to zoledronic acid infusion and ensuring the calcium le-
vels are checked frequently in patients with a history of bariatric surgery ob-
taining zoledronic acid.
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1. Introduction

Zoledronic acid is commonly used to treat hypercalcaemia and osteoporosis, as
well as to prevent skeletal complications from haematological and solid organ
malignancies. It is a third generation nitrogen containing bisphosphonate that
inhibits osteoclast function and prevents bone resorption. Zoledronic acid is
usually favoured over other bisphosphonates due to its high potency and the
ease of administration. There is a risk of prolonged and severe hypocalcaemia

after treatment with zolendronic acid. The hypocalcaemia can be difficult to

DOI: 10.4236/jbm.2022.109014  Sep. 21, 2022

174 Journal of Biosciences and Medicines


https://www.scirp.org/journal/jbm
https://doi.org/10.4236/jbm.2022.109014
https://www.scirp.org/
https://doi.org/10.4236/jbm.2022.109014
http://creativecommons.org/licenses/by/4.0/

A. Jeyaruban, B. Hall

control despite aggressive calcium replacement [1]. Bariatric surgery has been
associated with micronutrient deficiency, especially vitamin D deficiency [2] [3].
These deficiencies could be present post bariatric surgery due to decreased vita-
min D intake as well as altered metabolism. In our patient, the administration of

zoledronic acid after sleeve gastrectomy led to prolonged hypocalcaemia.

2. Case Presentation

A 38 year old lady presented to the emergency department with dizziness ac-
companied by pain and paraesthesia in her hands and feet. She had a history of
obesity with a sleeve gastrectomy three years ago, after which she lost 47 Kg. Her
other medical conditions included osteoporosis, hypertension, hypercholestero-
lemia, chronic pain, depression, gastroesophageal reflux disease and fibromyal-
gia. One year ago, she was investigated for normocalcaemic hyperparathyroid-
ism (parathyroid hormone (PTH): 20 pmol/L (normal range 2 - 6 pmol/L)). The
cause for this was attributed to vitamin D deficiency. Her sestamibi scan at the
time showed no parathyroid adenoma. On ultrasound, she was noted to have a
thyroid nodule, which was not biopsied.

Her medications at presentation were amitriptyline 10 mg nocte (for depres-
sion), atenolol 50 mg nocte, gabapentin 300 mg bd, indapamide 1.5 mg daily,
paroxetine 20 mg nocte, sodium valproate 100 mg tds, telmisartan 40 mg daily,
amlodipine 5 mg daily, pantoprazole 40 mg daily and nizatidine 300 mg daily.
She had been administered zoledronic acid to treat osteoporosis and two months
later presented with severe hypocalcaemia of 1.57 mmol/L (normal range 2.1 -
2.6 mmol/L).

On examination, she was clinically euvolemic with blood pressure 145/76
mmHg and heart rate 77 beats per minute. Her weight was 108 Kg and height
was 1.64 m, with a body mass index (BMI) 40.15 kg/m’. There was mild sensory
loss to light touch in a glove and stocking distribution affecting upper and lower
limbs, with no saddle paraesthesia. The remainder of her neurological examina-
tion and general examination was unremarkable. She was admitted to hospital
and her calcium normalised with calcium infusions and Vitamin D replacement.
Two weeks later, she was seen at a hypertension clinic, complaining of weakness,
paraesthesia and pain in all limbs. She was again hypocaclcaemic and hypo-
phosphataemic. She was re-admitted and the prior receipt of zolendric acid was

identified as the cause for her hypocalcaemia.

2.1. Investigations

On her latest admission, she had severe hypocalcaemia with calcium of 1.57
mmol/L (normal range 2.1 - 2.6 mmol/L), corrected calcium of 1.57 mmol/L
(normal range 2.1 - 2.6 mmol/L), magnesium 1.03 mmol/L (normal range 0.70 -
1.1 mmol/L), phosphate 0.5 mmol/L (normal range 0.75 - 1.5 mmol/L) and al-
bumin 40 g/L (normal range 33 - 48 g/L).

Her renal function was normal with a serum creatinine of 46 umol/L and es-
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timated glomerular filtration rate (eGFR) > 90 ml/min/1.73m* Her PTH was
elevated at 24.6 pmol/L (normal range 2 - 6 pmol/l). The urine calcium excretion
was less than 0.2 mmol/L (normal range 0.2 - 0.58 mmol/L), and the calcium:
creatinine ratio was less than 0.1mmol/day (normal range 2.5 - 7.5 mmol/day).
Her urine pH was 5 and urine phosphate was 23.9 mmol/L. The calcitonin level
was less than 2 pg/ml (normal range < 10 pg/ml) and the vitamin D level was 33
nmol/L (normal range > 50 mmol/L). Her bone mineral density showed osteo-
penia with a T score of —2.3 in the lumbar spine.

A dotatate positron emission tomography (PET) scan was performed to rule
out rare mesenchymal bone tumours and medullary thyroid carcinoma. This
revealed a poorly defined inferior pole of the left thyroid lobe demonstrating
moderate dotatate activity. A biopsy of the lesion revealed a benign follicular
pattern in keeping with a colloid nodule with associated haemorrhagic degene-

ration (Bethesda category 2).

2.2. Differential Diagnosis

We postulated that her hypocalcaemia was likely secondary to zoledronic acid
that had been administered for osteoporosis. The increase in PTH was appropri-
ate for her hypocalcaemia and excluded a diagnosis of hypoparathyroidism. Her
urine calcium was low, which excluded renal tubular acidosis. The normal bone
scans and Dotatate PET scan excluded neuro endocrine tumours (Figure 1). The

low calcitonin and thyroid biopsy excluded a medullary thyroid carcinoma.

2.3. Treatment

She was administered daily intravenous (IV) calcium in addition to oral rocaltrol
and caltrate tablets. Drugs that can impede calcium and/or vitamin D absorption
were ceased including sodium valproate, nizatidine and pantoprazole. Her calcium

trend is demonstrated in Figure 2. Over the course of her month-long admission,

0.00

50% PET

Figure 1. G68 Dotate Pet scan: Revealed no neuro endocrine tumours. However, revealed
a poorly defined inferior pole of the left thyroid lobe of moderate glucose uptake.
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Figure 2. Trends of the calcium levels over a 4-month period.

her calcium levels stabilised. However, she still required occasional IV calcium
infusions in the outpatient setting to maintain her corrected calcium above 1.8
mmol/L. Her serum phosphate was very low and was replaced orally with San-
doPhosphate. She had multiple presentations post discharge with hypocalcaemia
despite being on regular outpatient IV calcium infusions.

2.4. Outcome and Follow-Up

Eight weeks following her initial presentation she remained on twice weekly cal-
cium infusions. Her calcium levels were 1.8 to 1.9 mmol/L. Her symptoms from
hypocalcaemia had improved. The patient continued to be followed up every
fortnight, with a plan to reduce the frequency of the calcium infusions once the
corrected calcium rose above 2 mmol/L. Her phosphate levels continued to be
low, ranging from 0.3 to 0.5 mmol/L and she received oral phosphate supple-
mentation.

Three months following her initial presentation, she no longer required intra-
venous calcium and her calcium remained normal. Phosphate supplements were
ceased and her rocaltiol dose was reduced without resulting in recurrent hypo-
calcemia. Her neurological symptoms continue to improve. She remains on

maintenance rocaltrol and vitamin D supplements.

3. Discussion and Conclusion

We report a rare case of prolonged hypocalcaemia following the administration
of zoledronic acid in a patient with previous gastric sleeve surgery. At the time of
her administration of zoledronic acid, her vitamin D level was not checked.

During her first admission, her vitamin D level was low, thus indicating a likely
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vitamin D deficiency at the time of administration of the zoledronic acid.

Prolonged hypocalcaemia following infusion of zoledronic acid has been
rarely reported. A case study in 2015 presented a patient with hypocalcaemia
that required IV replacement for 28 days following administration of zoledronic
acid [1]. Similarly to our case, there was concurrent hypophosphatemia. How-
ever, there was no record of vitamin D levels and the patient had renal impair-
ment prior to the zoledronic acid administration. Most retrospective studies
have looked at the short-term risk of hypocalcaemia following zoledronic acid
administration [4] [5]. There was one case report that reported hypocalcaemia
post zoledronic acid for paget disease nine months post infusion. However, this
patient did not have severe hypocalcaemia and was only on oral replacement [6].
Furthermore, none of these cases reports prolonged hypocalcaemia needing
intravenous replacement lasting greater than 28 days.

Our case appears unique in comparison to the other cases which have re-
ported hypocalcaemia post zoledronic acid, given the normal renal function and
the longer duration of the hypocalcaemia [6]. Our patient was likely at higher
risk of hypocalcaemia given the previous gastric sleeve surgery leading to de-
creased calcium and vitamin D absorption. Recommendations exist to monitor
vitamin D routinely both before and after bariatic surgery. On the other hand,
there are no clear guidelines on the calcium monitoring post bariatric surgery
[7].

Bisphosphonates attach to the hydroxyapatite site on bones and inhibit os-
teoclastic-mediated bone resorption in a variety of ways. They are used exten-
sively in clinical practice for the management of osteoporosis as well as bony
metastases and hypercalcaemia secondary to malignancy. IV bisphosphonates
are usually preferred over oral bisphosphonates, given their increased bioavaila-
bility, faster onset of action and lower risk of gastrointestinal side effects [8].
Amongst the intravenous options, zolendronic acid is considered one of the
most potent bisphosphonates [9]. It can be infused over a shorter period of time
compared to other bisphosphonates, making it more convenient for medical
practitioners and patients [10].

Bisphosphonates are associated with hypocalcaemia, as they disrupt the mobi-
lisation of calcium in addition to their inhibition of osteoclastic activity [11]. The
side effects of hypocalcaemia can be exacerbated due to factors such as vitamin
D deficiency and reduced (gastric) calcium absorption. Our patient was also on
pantoprazole and nizatidine, both of which suppress gastric acid and thereby
reduce calcium absorption [12]. Furthermore, she was also on sodium valproate
which could have impaired her vitamin D metabolism [13].

The bariatric surgery could have reduced both her calcium and vitamin D le-
vels. Firstly, Vitamin D deficiency has been widely reported prior to bariatric
surgical procedures in obese patients [14] [15]. This has been postulated to be
secondary to low sun exposure, reduction in bioavailability of vitamin D due to
its sequestration in adipose tissues as well as inadequate oral intake of vitamin D
rich foods despite high overall calorie intake [16] [17] [18]. Vitamin D deficien-
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cy has also been widely reported following bariatric surgery. The main cause of
this is thought to be inadequate vitamin D supplementation during the period of
weight loss post bariatric surgery. Other potential factors include bile acid defi-
ciency associated with bariatric surgeries [19] [20] and malabsorption of vitamin
D due to intestinal bacterial overgrowth [21].

The body’s normal response to hypocalcaemia is to increase secretion of PTH,
which increases the release of calcium from bone, renal reabsorption of calcium,
production of vitamin D and intestinal reabsorption of calcium. In this case, the
patient probably had a blunted response to the hypocalcaemia due to zolendric
acid inhibiting osteoclast activity and reabsorption of calcium from bone. Other
contributing factors to her hypocalcaemia were a reduced vitamin D level and
poor intestinal calcium absorption as a result of her previous gastric sleeve sur-
gery. Proton pump inhibitors and sodium valproate also may have impaired cal-
cium absorption. This likely affected her calcium homeostasis and precipitated
her prolonged hypocalcaemia. The limitation of this case was that were not able
to confirm her compliance with her oral calcium supplements.

In summary, we report the case of a 38 year old lady with severe persistent
hypocalcaemia following the infusion of zoledronic acid, six weeks prior to pres-
entation. This was likely precipitated by her history of gastric sleeve surgery as well
as vitamin D deficiency at the time of the zoledronic acid infusion. In conclusion
it is important to consider and monitor for prolonged hypocalcaemia following
the use of bisphosphonate in patients with baratric surgery due to the effect on
calcium and vitamin D absorption. Routine vitamin D and calcium supplemen-

tation following bariatric surgery are required to prevent osteoporosis.
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