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Clinical Presentation of Moderate to Severe Acute Hypercalcemia
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Calcium homeostasis

Following the absorption in the 
intestine, calcium in the 
extracellular fluid space is 
deposited in bone (the major 
repository of calcium in the 
body) and is filtered in the 
kidney.



Bound and free form 
calcium in serum

- Calcium in plasma: filterable (60% of total calcium) 
and bound (40% of total calcium) 

- Filterable calcium is composed of calcium complexed 
to anions, such as citrate, sulfate, and phosphate 
(~10% of total calcium) and ionized calcium (~50% of 
total calcium)

- Alkalemia is associated with a reduction in free 
calcium, whereas acidemia is associated with an 
increase in free calcium

- A 1-g/dL change in serum albumin is associated with 
a 0.8-mg/dL change in total serum calcium, and a 
1-g/dL change in globulins is associated with a 
0.16-mg/dL change in total serum calcium



Ca, or P deficiencyHyper Ca/P Metabolism of Vit D3.
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CaSR and PTH



Absorption calcium in intestine

The actions of 1α,25(OH)2D3 require the 
presence of the vitamin D receptor 
(VDR), a steroid hormone receptor, that 
binds 1α,25(OH)2D3 with high affinity

Intestinal transcellular Ca transport is 
regulated by 1α,25(OH)2D3, which 
increases the expression of TRPV 6 
channels, the intracellular concentrations 
of calbindin D9K and D28K, and the 
expression of the plasma membrane 
pump.



REABSORPTION OF 
CALCIUM ALONG
THE TUBULE

60%–70% of total plasma calcium is 
free (not protein bound) and is 
filtered at the glomerulus

10,000 mg of complexed and ionized 
calcium are filtered by the glomerulus 
in a 24-hour period. 

Only 1%–2% of calcium filtered at the 
glomerulus appears in the urine



Ca reabsorption in 
proximal tubule

● A large percentage (~70%) of filtered 
calcium (Ca2+) is reabsorbed in the PT 
mainly by paracellular processes that 
are linked with sodium (Na+) 
reabsorption

● Although the PT reabsorbs large 
amounts of Ca2+, primarily by 
paracellular processes, the rate of Ca2+ 
reabsorption is not influenced by 
factors or hormones that regulate 
calcium balance

● Extracellular volume status is the 
major factor that influences Ca2+ 
reabsorption in the PT, via its effects on 
Na+ reabsorption



Between 20%–25% of filtered Ca2+ is 
reabsorbed in the thick ascending loop of 
Henle, primarily by the paracellular route.

Claudin-16 (also known as paracellin), 
together with claudin-19, forms a 
paracellular pore.

● Loss-of-function mutations in the genes 
encoding claudin-16 and -19 result in 
familial hypomagnesemia with 
hypercalciuria and nephrocalcinosis 
(FHHNC), which is characterized by 
renal Ca2+ and Mg2+ wasting due to 
defective thick ascending limb divalent 
cation reabsorption

Ca reabsorption in TALH



● In the distal convoluted tubule 
(primarily DCT2) and connecting 
tubule (together abbreviated as DT), 
5%–10% of filtered Ca2+ is 
reabsorbed by active transport 
processes against both an electrical 
and concentration gradient

● Ca2+ reabsorption in the DT occurs 
via a transcellular pathway, 
through type 5 and 6 channels 
(TRPV5, TRPV6)

Ca reabsorption in DCT2  
and Connecting tubule



Diuretics and Calciuria 

● Mutations of NKCC2 are associated with the common 
form of Bartter syndrome and can be associated with 
hypercalciuria

Humans with Gitelman syndrome and
inactivating mutations of the thiazide-sensitive 
Na-Cl transporter have hypocalciuria, 
hypomagnesemia, and volume depletion



Ca and bone resorption 





Physiologic changes in 
response to decreases in 
serum calcium concentrations 
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Approach to Diagnosis of 
Hypercalcemia









Typical Biochemical Profile, Pathophysiology of Various Etiologies of Hypercalcemia
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Approach to Treatment of 
Hypercalcemia



Treatment specific to underlining cause



Outline

1.Clinical manifestation
2.Calcium homeostasis and regulation
3.Approach to diagnosis of hypercalcemia
4.Treatment of hypercalcemia
5.Cancer-associated hypercalcemia
6.Workflow for management of cancer-associated hypercalcemia 



Cancer-associated 
hypercalcemia
Four subtypes: 
(1) Humoral, 
(2) Local osteolytic, 
(3) 1,25-dihydroxyvitamin D–mediated, 
(4) Ectopic hyperparathyroidism

- Malignancy was the most 
common identifiable cause of 
hypercalcemia (40%) among 
inpatient hypercalcemia

- lung cancer (20%), multiple 
myeloma (14%) and renal cell 
carcinoma (11%) being the 
main cancer types.

https://doi.org/10.57187/smw.2023.40069

https://doi.org/10.57187/smw.2023.40069


Classification of types of cancer-associated 
hypercalcemia

Head & Neck
Prostate

Prostate



Osteoclast formation, activity, and pharmacologic inhibition





Suggested workflow for the management of HCM

The Journal of Clinical Endocrinology & Metabolism, 
Volume 108, Issue 3, March 2023, Pages 507–528
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Ungraded good practice statements The Journal of Clinical Endocrinology & Metabolism, 
Volume 108, Issue 3, March 2023, Pages 507–528

Adequate IV hydration. Aware HF.
Dental hygiene. Visual exam of the mouth.
To avoid hypocalcemia, monitor VitD. level.
Check Ccr before IV BPs.

If Ccr<60, IV BPs (Zoledronic A> 30-60ms)
Monitor serum Mg and P.
Oncologist consultation for malignancy survey
If parathyroid CA -> surgical consultation





Treatment of Hypercalcemia of Malignancy in Adults: An Endocrine 
Society Clinical Practice Guideline

The Journal of Clinical Endocrinology & Metabolism, 
Volume 108, Issue 3, March 2023, Pages 507–528







Case
This 79-year-old has DM and HTN.

Right flank pain along with general weakness and 
poor appetite since 2024 Jan. 

Abdominal CT at Mennoite hospital showed right 
renal tumor with IVC thrombosis on 2024/01/25. She 
was admitted on 2024/02/01 for CT-guided biopsy 
on 2024/02/01.

Nephrologist was consulted for hypercalcemia on 
2024/02/02.

Pathology: high grade infiltrating urothelial carcinoma

Hydration.
Furosemide.

Zoledronic A.



Head & Neck
Prostate

Prostate

CXR
Mammography
Renal ultrasound
H&N CT(C+)
PSA

B symptoms. 
LNs.

Breast PE. 
Neck LNs.

Thyroid ultrasound
GYN untrasound

Thyroid PE.
Ovarian PE.

Serum and Urine
PEP/IFE.


