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Severe
Hypercalcemia in
Diabetic
Ketoacidosis: A Case
Report

A 12-year-old boy presented to a dis-
trict hospital with diabetic ketoaci-
dosis (DKA): pH, 6.97; base excess,

227.5mmol/L; bicarbonate, 2.5 mmol/L;
glucose 29 mmol/L. A urinalysis showed
41 ketones ($160 mg/dL). Standard
DKA management according to U.K.
guidelines was instituted (1). Fluid was
replaced at maintenance plus 7.5% dehy-
dration, with correction over 48 h.

Within 2 h, the boy developed signs
and symptoms of cerebral edema and
was treated with intravenous mannitol
(5 mL/kg3 2), and fluids were decreased
by one-third. A further fall in his Glasgow
Coma Score was managed with hyper-
tonic (2.7%) saline (5 mL/kg), intubation
and ventilation, and transfer to the regional
pediatric intensive care unit (PICU). At
the PICU, a decision was made to give
maintenance fluid plus 5% dehydration
correction over 72 h as a neuroprotective
strategy.

Within an hour of the boy’s admis-
sion to the PICU, an elevated, corrected
calcium of 2.96 mmol/L was noted (nor-
mal range [NR]: 2.10–2.56 mmol/L).
Retrospective analysis of the district hos-
pital’s sample taken 4 h earlier showed a
corrected calcium of 2.57 mmol/L. Over
the next 24 h, the boy gradually devel-
oped acute, severe hypercalcemia with
corrected calcium levels reaching a maxi-
mum of 3.75 mmol/L 33 h after the initial
presentation. Parathyroid hormone was
8.3 ng/L (NR: 11–35), urine calcium/
creatinine ratio, 0.17 (NR: 0–0.7), and
maximum alkaline phosphatase 423
units/L (NR: 76–308).

He had significant hyperglycemia,
requiring up to 0.2 units/kg/h of intrave-
nous insulin. Severe metabolic acidosis
persisted for 4 days. This was attributed
to a combination of severe dehydration,
combined ketoacidosis and lacticacidosis,
and hyperchloremia (maximum chloride

levels, 145 mmol/L). Other electrolyte
imbalances included hypernatremia, hy-
pophosphatemia, and hypermagnesemia.
Creatinine kinase was moderately raised
(maximum1,497 IU/L)withmyoglobinemia,
suggesting rhabdomyolysis, and he de-
veloped moderate renal failure (maxi-
mum creatinine, 269 mmol/L). His urine
output in the first 24 h on the PICU was
0.4 mL/kg/h.

Fluid was increased by 10%, but
further rises in sodium levels and wors-
ening renal function were noted. It was
decided that dehydration was the key
factor driving the hypercalcemia. Dehy-
dration at presentation was reestimated at
10%. Fluid was changed to 4% dextrose
with 0.18% saline and recalculated at
maintenance plus 7.5% correction over
48 h. A furosemide infusion was com-
menced to maintain a urine output of 3–4
mL/kg/h. Adjunct intravenous hydrocor-
tisone was added. Renal ultrasonogra-
phy (day 2) excluded nephrocalcinosis.
Bisphosphonate therapy was considered,
but it was felt this would not address the
underlying problems and was not with-
out risk given the renal function.

The boy’s blood glucose levels stabi-
lized by day 3 (,10 mol/L). Hypercalce-
mia, renal function, and hypernatremia
normalized within a week. His serum
calcium concentration 9 days after
initial presentation was 2.46 mmol/L.
He made a full recovery with no neuro-
logic deficit.

DKA as a cause of severe hypercalce-
mia has not previously been described.
Hypercalcemia in DKA is likely secondary
to severe metabolic acidosis and insulin
deficiency (2). Other DKA-related factors
are IGF-1 deficiency (3) and hyperglyce-
mia (4). Potential factors in our case also
include hypophosphatemia, rhabdo-
myolysis with acute renal failure (5),
and immobilization.

Management proved challenging,
recognizing both the need for adequate
fluid replacement to treat the hypercalce-
mia, and also the need for fluid restriction
to manage the cerebral edema.

In conclusion, hypercalcemia in
DKA requires prompt identification and
treatment to avoid life-threatening com-
plications. We recommend that calcium
levels are checked routinely in all pa-
tients with DKA.
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