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Background: Hypercalcemia is a common complication in the intensive care unit (ICU). It can be a result of diverse etiolo-

Case Report:

Conclusions:

MeSH Keywords:

Full-text PDF:

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

gies, such as malignancy. In this case, bisphosphonates can serve as an effective therapeutic option. However,
bisphosphonates are not safe to use in patients with end stage renal disease.

We report a case of severe hypercalcemia possibly secondary to bone metastasis. The patient is known to have
end-stage renal disease (ESRD) and undergoing dialysis 3 times a week. She had severe persistent hypercalce-
mia which did not resolve with regular measures or calcitonin. The literature was searched for the possibility
of administering bisphosphonate as a treatment option. It was found that pamidronate pharmacokinetics can
be safe and effective in end-stage renal disease patients. Therefore, Pamidronate was administered, showing
effective results with regards to the level of calcium and no observed adverse effects. Re-dosing was required
at an 8-week interval, with no adverse effects.

Pamidronate is a safe option to use in treating hypercalcemia in end-stage renal disease patients on dialysis.
This can be especially beneficial in patients with sustained hypercalcemia secondary to malignancy.
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Background

Hypercalcemia is a common complication that can occur in
critically ill patients. It is defined as a calcium level higher
than 2.6 mmol/L (corrected) [1,2]. Etiologies of hypercalce-
mia include: immobilization, metabolic bone disorder, hyper-
parathyroidism, malignancy, dehydration, and medication [2].
This condition can be problematic, as severe hypercalcemia
can cause symptoms such as cognitive disturbance, lethargy,
muscle weakness, and coma. Other symptoms include dehy-
dration and gastrointestinal symptoms. Malignancy is consid-
ered the most common cause of hypercalcemia secondary to
hyperparathyroidism. It is estimated that an average of 25%
of all hospitalized patients with malignancy develop hypercal-
cemia during their hospital stay [2].

The first-line therapies for hypercalcemia include mobiliza-
tion and IV fluids. There are additional treatment regimens
according to the correlating etiology, some of which include
calcitonin and bisphosphonates. A literature search was con-
ducted, showing theoretical evidence based on a pharmaco-
kinetics study, which showed that pamidronate may be used
in patients with renal failure based on theoretical pharmaco-
kinetics data [3-7].

Case Report

Our patient was a 61-year-old woman admitted to the ICU
for severe shortness of breath, orthopnea, generalized body
ache, and chest pain.

She had been in her usual state of health until she was admit-
ted to the hospital with severe shortness of breath second-
ary to volume overload. The patient was known to have end-
stage renal disease and was on regular hemodialysis. She also
had non-insulin-dependent diabetes mellitus, hypertension,
and peripheral vascular disease. The patient had been diag-
nosed with breast cancer followed by mastectomy to the left
side. She developed bone metastasis and was lost to follow-
up with the Oncology Department after it was decided that
no interventions were to be provided and she was referred to
palliative care. On admission, a CT scan showed liver and ad-
renal hypodense areas indicating metastasis.

Hospital course: On admission, the patient required non-
invasive ventilation support and emergency hemodialysis.
Afterwards, she developed hospital-acquired pneumonia and
septic shock. Later during the hospital course, she also devel-
oped Gl bleeding that upon investigation was found to have
sigmoid and rectal ulceration with acute inflammation. The nec-
essary measures were carried out. On day 20 after admission,
the patient started developing hypercalcemia at 3.2 mmol/L.
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Parathyroid level was 245, which is acceptable for stage 5
CKD according to the KDOGI guidelines. Vitamin D levels were
within normal limits. Fluids were given but the corrected cal-
cium increased again from 2.39 to 2.96 mmol/L over 2 days.
Despite discontinuing all calcium supplements, hypercalcemia
persisted. On day 22, the levels continued to rise to as high as
3.21 mmol/L. At this point, calcitonin was given at a dose of
4 u/kg every 12 h, which was increased later to 8 u/kg every
12 h. Calcitonin treatment managed to lower calcium levels
from 3.2 to 2.8 mmol/L over 2 days. However, it failed to re-
duce the levels further, despite increasing the dose. This was
followed by another rise of up to 3.1 mmol/L.

Other therapeutic options were considered with limitation due
to end stage renal disease. The patient was already on steroids
for treating ulcerative colitis and mobilization was not possible
due to poor clinical status. As a result, it was decided to con-
sider bisphosphonates as a therapeutic option. However, not
all bisphosphonates are safe to give in renal impairment and
doses were not known. A literature search was carried out us-
ing PubMed using the following keywords: “Bisphosphonates”,
“hypercalcemia”, “pamidronate”, “malignancy”, “dialysis”,
“renal impairment” and “end-stage renal disease” in differ-
ent combinations. One study by Koseoglu and Arslan showed
that pamidronate, clodronate (oral and IV), and ibandronate
(IV, not oral) can be used in creatinine clearance less than
30 mL/min. It was agreed to give the patient 60 mg pami-
dronate IV as it was an agent listed in the formulary. On the
second day of pamidronate administration, her calcium level
decreased gradually from 3.1 to 2.5 over a period of 4 days.
The patient did not have any serious adverse effects after ad-
ministration of pamidronate.

Eight weeks later, the patient re-developed hypercalcemia.
This time, calcitonin was administered but failed to lower cal-
cium levels, suggesting the need for re-dosing with pamidro-
nate. Therefore, it was re-administered at the same dose of
60 mg IV. On the second day of pamidronate administration,
the calcium levels decreased from 2.87 to 2.46 mmol/L over
2 days, with no identified adverse events.

Figure 1 is a graphical representation of calcium levels be-
tween days 20 and 41.

Discussion

An extensive literature search was carried out and there were
no studies found that are related to the use of bisphospho-
nates in dialysis patients. One study suggested that bisphos-
phonates may be used in renal impairment and that it can
be dialyzable [8]. Based on pharmacokinetics data and list-
ing in the formulary, pamidronate was the agent of choice in

Indexed in:  [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Mahmoud S. et al.:
Use of Pamidronate to treat hypercalcemia in an oncology dialysis patient...
© Am J Case Rep, 2018; 19: 1087-1089

Calcium corr

35

Administration of
3.0 o AT the 1 dose of
V Pamidronate

s
£
E Generalizegmormal high
2.5 I L e I N e e e Sk
e _____ Generalizednomallow
20 : : : : i : |
04/09/2015 10/09/2015 16/09/2015 22/09/2015
07/09/2015 13/09/2015 19/09/2015 25/09/2015

Figure 1. Graphical presentation of calcium levels between days
20 and 41. This shows the effect of administration of
pamidronate (labeled on graph).

this case [4,6]. However, there were no studies reporting safe-
ty, appropriate dosing, or frequency in dialysis patients [5,9].

One case report described the use of pamidronate in a patient
with calciphylaxis and chronic renal failure [3]. It was decid-
ed to still report our case because the patients are different
in terms of causes of hypercalcemia. Also, in the present re-
port we provide a different dosing regimen for a patient who
is receiving regular dialysis.
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Previous studies were conducted that reported the efficacy of
pamidronate and bisphosphonates in general for the treatment
of hypercalcemia in oncology patients, but these patients did
not have renal impairment [4,5]. There are other studies about
the use of bisphosphonates in renal failure, but there is very
little information about pamidronate [6,7]

The team was not certain of the exact doses required in dial-
ysis patients. Our choice of dosing was based on 1 study that
showed that pamidronate is dialyzable [5]. At first, 30 mg
was given over 5 hours, followed by a second dose of 30 mg.

Conclusions

In summary, this is a case report indicating that pamidronate
may be a safe and effective treatment option in patients with
end-stage renal disease on hemodialysis, without noticeable
adverse effects. We suggest that 60 mg is safe to use, with a
possible requirement of re-dosing at an 8-week interval.
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