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Hb:10.1  Hct:31.9 MCV:79.8 MCH:25.3 RDW:16.7

ESR:121 CRP=55

Cr:0.92 Urea:33
Ca:13.9 P:3.7 Na:136 K:4.3 Mg=2 Alb:4.2

AST: 60 ALT: 70  ALP: 481 Amylase:33
D-Dimer: +2
WBC: 9100 N:70 L:26
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Clinical manifestations of hypercalcemia

Patients with mild hypercalcemia (calcium above the upper limit of normal but
<12 mg/dL) may be asymptomatic, or they may report nonspecific symptoms,
such as constipation, fatigue, and depression.

A moderately elevated serum calcium of 12 to 14 mg/dL may be well tolerated
chronically, while an acute rise to these concentrations may cause marked
symptoms, including polyuria, polydipsia, dehydration, anorexia, nausea, muscle
weakness, and changes in sensorium.

In patients with severe hypercalcemia (calcium >14 mg/dL), there is often
progression of these symptoms .



Clinical manifestations of hypercalcemia

Gastrointestinal
.

Ren ﬂl Anorexia, nausea, vomiting
Bowel hypomotility and constipation
Pl]l}’l.l.l'll.q.'-'l Pancreatitis
. Peptic ulcer disease
Polydipsia
Musculoskeletal
prhl'ﬂllﬂ'llﬂﬁlﬁ Muscle weakness
Nephrocalcinosis ne pain
Osteopenia//osteoporosis
Distal renal tubular acidosis Neurologic
Nephrogenic diabetes insipidus Decreased concentration
Confusion
Acute and chronic renal insufficiency Fatisue

Stupor, coma



Clinical manifestations of hypercalcemia

Neurologic

Decreased concentration
Confusion

Fatigue

Stupor, coma

Cardiovascular

Shortening of the QT interval

Bradwvcardia

Hyvpertension




PHYSICAL FINDINGS

There are usually no specific physical findings of hypercalcemia
other than those that might be related to an underlying disease,

such as malignancy, and nonspecific findings related to
dehydration.

Band keratopathy, a resection of subepithelial calcium phosphate

deposits in the cornea, is a very rare finding . It is usually
detected by slit-lamp examination.



Among all causes of hypercalcemia, primary hyperparathyroidism and
malignancy are the most common, accounting for greater than 90
percent of cases.



Non-parathyroid mediated

Hypercalcemia of malignancy
PTHrP

Increased calcitriol (activation
of extrarenal 1-alpha-
hydroxylase)

Osteolytic bone metastases
and local cytokines

Vitamin D intoxication
Chronic granulomatous disorders

Increased calcitriol (activation
of extrarenal 1-alpha-
hydroxylase)




Parathyroid mediated

Primary hyperparathyroidism
(sporadic)

Inherited variants

Multiple endocrine neoplasia
(MEN) syndromes

Familial isolated
hyperparathyroidism

Hyperparathyroidism-jaw
tumor syndrome

Familial hypocalciuric
hypercalcemia

Tertiary hyperparathyroidism
(renal failure)




Medications

Thiazide diuretics
Lithium
Teriparatide
Abaloparatide
Excessive vitamin A

Theophylline toxicity




Miscellaneous

Hyperthyroidism
Acromegaly
Pheochromocytoma
Adrenal insufficiency
Immobilization
Parenteral nutrition

Milk-alkali syndrome



Hypercalcemia in primary hyperparathyroidism is due to parathyroid
hormone (PTH)-mediated activation of osteoclasts, leading to increased
bone resorption.

In addition, intestinal calcium absorption is elevated.
Primary hyperparathyroidism is most often due to a parathyroid adenoma.

Patients typically have relatively minor elevations in serum calcium
concentrations (less than 11 mg/dL or 2.75 mmol/L), and some patients
have mostly high-normal values with intermittent hypercalcemia.
Occasionally, however, patients have more severe hypercalcemia with levels
over 12 mg/dL.

When one suspects primary hyperparathyroidism (eg, patient with calcium
nephrolithiasis), and the serum calcium is high-normal, it may be necessary
to obtain a series of serum calcium measurements to detect hypercalcemia.



Hypercalcemia occurs in patients with many malignancies, both solid
tumors and leukemias.

In general, serum calcium levels are higher in patients with malignancy
than in those with primary hyperparathyroidism, although this is not
always the case.

Values above 13 mg/dL (3.25 mmol/L) are less commonly seen in
primary hyperparathyroidism and, in the absence of another apparent
cause, are more likely due to malignancy.






The first step in the evaluation of a patient with hypercalcemia is to
verify with repeat measurement (total calcium corrected for albumin)
that there is a true increase in the serum calcium concentration. If
available, previous values for serum calcium should also be reviewed.

Total calcium concentration in clinical practice assumes the serum

calcium to fall by 0.8 mg/dL for every 1 g/dL (10 g/L) fall in the serum
albumin concentration.



Although the signs and symptoms of hypercalcemia are similar regardless of the etiology,
there are several features of the clinical evaluation that may help to differentiate the
etiology of hypercalcemia.

Clinical findings that favor the diagnosis of primary hyperparathyroidism include an
asymptomatic patient with chronic hypercalcemia, a postmenopausal woman, a normal
physical examination, no other obvious cause of hypercalcemia (such as sarcoidosis), a
family history of hyperparathyroidism, and evidence of multiple endocrine neoplasia.



Patients with hypercalcemia of malignancy often have higher concentrations of, and
more rapid increases in, serum calcium and consequently are more symptomatic. In
addition, patients with this disorder typically have advanced disease and a poor
Prognosis.

A review of diet and medications (prescription and nonprescription drugs, herbal
preparations, calcium and vitamin supplements) is important to assess for the milk-
alkali syndrome and drug-induced hypercalcemia If possible, any medication that may
be causing hypercalcemia should be discontinued.



Laboratory evaluation

The initial goal of the laboratory evaluation is to differentiate
parathyroid hormone (PTH)-mediated hypercalcemia (primary and
tertiary hyperparathyroidism, and familial hyperparathyroid
syndromes) from non-PTH mediated hypercalcemia (primarily
malignancy, vitamin D intoxication, granulomatous disease.

Thus, once hypercalcemia is confirmed, the next step s
measurement of serum PTH. There appears to be a higher incidence
of primary hyperparathyroidism in patients with malignancy than in
the general population. Thus, despite the increased cost, it is
reasonable to order an intact PTH assay as part of the routine
evaluation for hypercalcemia, even in a patient with known
malignant disease.



Diagnostic approach to hypercalcemia

Elevated serum calcium

v

Check repeat
(total calcium corrected for albumin
or ionized calcium)

v

Hypercalcemia confirmed
by repeat measurement

v

Measure intact PTH
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Measure intact PTH

I

Elevated Mid to upper normal or Low-normal or low
l minimally elevated * l
- i -
Primary ady et Non-PTH mediated
- likely, .
iyparparathyroidisma | | PPperperathyroidam Mty yparcalcarsia

Y

Measure:
® PTHrP
® 1,25-dihydroxyvitamin D
® 25-hydroxyvitamin D

v
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Primary i

- Non-PTH mediated

hyperparathyroidism likely, .
ider H_:f_:g Y hypercalcemia

Y

Measure:
® PTHrP
= 1,25-dihydroxyvitamin D
s 25-hydroxyvitamin D

Y

Is PTHrp elevated?

Yes No

v ¥

Humeoral hypercalcemia of | | Is 1,25-dihydroxyvitamin
malignancy more likely8 D elevated?




Is PTHrp elevated?

Yes No
\ \
Humoral hypercalcemia of | | Is 1,25-dihydroxyvitamin
malignancy more likely® D elevated?
| |
Yes No
¥ ¥

Lymphoma, granulomatous diseases | | Is 25-hydroxyvitamin
(sarcoidosis, tuberculosis) more likely D elevated?

I




\ \J
Lymphoma, granulomatous diseases | | Is 25-hydroxyvitamin
(sarcoidosis, tuberculosis) more likely D elevated?
l I
Yes No
\ \
Measure:

Vitamin D intoxication = SPEP
more likely = UPEP
= Serum free light chain assay

Abnormal Normal
\i i
Assess for other diagnoses
Multiple myeloma (vitamin A intoxication,
hyperthyroidism)
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Primordial Prevention
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Primary Prevention
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Secondary Prevention
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Tertiary Prevention
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Quaternary Prevention




