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Primary hyperparathyroidism: 
Labs to order, Tx to consider 
Unexplained kidney stones, osteoporosis, or certain 
subtle clues may point to hyperparathyroidism. These 
tests and imaging options can help you to be sure. 

Since the advent of multichannel serum chemistry 
screening in the 1970s, large numbers of asymptom-
atic cases of primary hyperparathyroidism (PHPT) have 

been discovered. The clinical spectrum of the disease has 
changed from the classic “moans, groans, bones, and stones” 
to an asymptomatic and subtle presentation of hypercalce-
mia.1,2 PHPT and malignancy are the most common causes 
for hypercalcemia, accounting for 90% of cases.3 In the United 
States, the estimated incidence of PHPT between 1998 and 
2010 was about 50 per 100,000 person-years. Most patients 
with PHPT are older women (ages >50 years) who are asymp-
tomatic at the time of diagnosis.1 

❚ Vigilance needed in primary care. PHPT is slowly pro-
gressive, and the patient might accept symptoms as a process 
of aging. Therefore, it is essential that primary care physicians 
(PCPs) be aware of the diagnostic and management options. A 
systematic approach to the diagnosis of PHPT helps differenti-
ate the causes of hypercalcemia (TABLE2; FIGURE2). But before 
we discuss PHPT diagnostic clues, it’s helpful to quickly review 
the workings of the parathyroid glands.

How the glands work, what can go wrong
Parathyroid hormone (PTH) is secreted by 4 pea-sized para-
thyroid glands located posterior to the thyroid. PTH regulates 
the levels of calcium (Ca2+) and phosphorous and controls 
the conversion of 25(OH) vitamin D to 1,25(OH)

2
 vitamin D 

by activating the enzyme 1 alpha-hydroxylase. 
PHPT is regarded as an abnormal secretion of PTH that 

does not correlate with the levels of Ca2+ in the blood.1 Eighty 
percent of PHPT is due to a solitary adenoma in one of the 
parathyroid glands, 2% to 4% is secondary to multiple para-
thyroid adenomas, 15% is due to parathyroid hyperplasia, 
and 0.5% due to parathyroid carcinoma.4 
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Strength of recommendation (SOR)

	A 	� Good-quality patient-oriented 
evidence

  	B 	�� Inconsistent or limited-quality 
patient-oriented evidence

 �	C 	� Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

PRACTICE  
RECOMMENDATIONS
❯ Evaluate suspected cases of 
primary hyperparathyroidism 
(PHPT) with serum total cal-
cium, parathyroid hormone 
(PTH), creatinine, and  
25-hydroxy vitamin D levels.  A

❯ Consider 24-hour urine 
measurement of calcium  
and creatinine in patients  
undergoing evaluation  
for possible PHPT.  A

❯ Obtain bone  
densitometry at the spine, 
hip, and distal radius in 
patients with PHPT.  A
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CONTINUED

Nonspecific symptoms 
are subtle clues of PHPT 
Patients with PHPT can present with nonspe-
cific symptoms, such as weakness, fatigue, 
anorexia, polyuria, polydipsia, bone and 
joint pain, mild depression, and mild cogni-
tive or neuromuscular dysfunction.5 A careful 
history is essential to elicit these symptoms, 
as the patient may attribute these to aging 
or other causes. PHPT should also be con-
sidered when patients present with kidney 
stones, unexplained osteoporosis, or fragil-
ity fractures. A physical examination is sel-
dom helpful, as parathyroid adenomas are 
hardly ever palpable. A slit-lamp examination 
may reveal corneal diseases in rare cases of  
hypercalcemia.6 

Which lab tests, imaging  
should you order?
Serum Ca2+

Repeat measurements of serum Ca2+ to con-
firm hypercalcemia. Volume depletion, un-
derlying malignancy, medications such as 
hydrochlorothiazide, lithium, and excess 
intake of Ca2+ carbonate can cause hypercal-
cemia.7 Therefore, a review of the patients’ 
home medications and dietary preferences in 
the evaluation of hypercalcemia is essential. 
The 2 most common causes of hypercalcemia 
are hyperparathyroidism and hypercalcemia 
of malignancy. 

For hypercalcemia, establish a differ-
ential diagnosis by measuring intact PTH. 
An increased serum Ca2+ level along with an 
elevated PTH concentration should suggest 
PTH-dependent hypercalcemia, whereas  
hypercalcemia with suppressed or low-
normal PTH values should suggest PTH- 
independent hypercalcemia (granulomatous 
disorders, hypercalcemia of malignancy). 

Hypercalcemia of malignancy is due to 
increased production of parathyroid hor-
mone-related peptide from various tumor 
cells that initiate bone resorption and in-
creased renal Ca2+ absorption. It can also be 
due to osteolysis from bone metastasis.7 It is 
generally severe and is a common cause of 
hypercalcemia in the inpatient setting. 

❚ Meticulous evaluation is vital to di-
agnose PHPT. Measurement of serum ion-
ized Ca2+ reflects the biologically active Ca2+. 
Studies by Ong and colleagues suggest that 
about 24% of patients with the histologically 
proven parathyroid disease had isolated ion-
ized hypercalcemia.8 It is also an important 
adjunct to diagnose the presumed normocal-
cemic PHPT in which both the ionized Ca2+ 
levels and serum total Ca2+ levels should be 
normal.9

In patients with hypoalbuminemia, a 
corrected serum Ca2+ is calculated using  
the equation: corrected Ca2+ = [0.8 × (normal 
albumin-patient’s albumin)] + serum Ca2+ 
level.

TABLE

Differential diagnosis of primary hyperparathyroidism2

Diagnosis Serum calcium PTH
25(OH)  
vitamin D

Serum  
phosphorous

PHPT High/Normal High/Normal Normal Low/Normal

FHH High/Normal Normal/Mildly high Normal Normal/Low

Vitamin D deficiency Low/Normal High/Normal Low Normal/Low

Humoral hypercalcemia of malignancy
High Low Normal Normal/Low

Milk alkali syndrome High Low Normal Normal/High

FHH, familial hypocalciuric hypercalcemia; PHPT, primary hyperparathyroidism; PTH, parathyroid hormone.
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FIGURE

What's causing your patient's hypercalcemia?
Elevated hypercalcemia is differentiated based on serum PTH levels. High serum PTH is parathyroid-dependent hypercalcemia, 
whereas normal serum PTH is considered parathyroid-independent hypercalcemia. Based on the 24-hour urinary Ca2+/Cr ratio and 
25(OH) vitamin D levels, parathyroid-dependent hypercalcemia is further differentiated into FHH and PHPT. 

CA2+/Cr, calcium to creatinine; FHH, familial hypocalciuric hypercalcemia; PHPT, primary hyperparathyroidism; PTH, parathyroid hormone; PTHrp, parathyroid hormone 
related peptide. 
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Serum PTH
Second-generation PTH assays (intact PTH) 
and third-generation PTH assays (bioac-
tive PTH) are equally reliable in diagnosing 
PHPT.10 The results obtained with intact and 
bioactive PTH assays are highly correlated. 

Several studies have found no improvement in 
diagnostic accuracy when using the bioactive 
PTH assay.11,12 

Serum PTH can be low, normal, or el-
evated in hypercalcemia. Hypercalcemia with 
a high PTH level is parathyroid-dependent 
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Patients with 
primary hyper-
parathyroidism 
can present 
with nonspecific 
symptoms such 
as weakness,  
fatigue,  
anorexia,  
polyuria,  
polydipsia, 
bone and joint 
pain, and mild 
cognitive or 
neuromuscular 
dysfunction.

hypercalcemia, whereas hypercalcemia with 
a suppressed PTH level is considered parathy-
roid-independent. 

Serum 25(OH) vitamin D
Vitamin D levels are normal in PHPT and 
normocalcemic PHPT. However, measuring 
25(OH) vitamin D in all patients with sus-
pected PHPT is recommended to evaluate for 
secondary hyperparathyroidism that is due to 
hypocalcemia or renal failure, which can oc-
cur concomitantly with PHPT. 

Normocalcemic PHPT can be differen-
tiated from secondary hyperparathyroidism  
of chronic kidney disease by measuring the  
1,25(OH)

2
 vitamin D level; it will be low in 

secondary hyperparathyroidism.4 

Serum 1,25(OH)2 vitamin D  

1,25(OH)
2 

vitamin
 

D levels are elevated 
in about one-third of patients with PHPT,  
as PTH stimulates the conversion of 25(OH)  
vitamin D to 1,25(OH)

2
 vitamin D.13 Although 

this is not a routine test, it is useful in the eval-
uation of parathyroid-independent hyper-
calcemia caused by granulomatous disease, 
such as sarcoidosis where there is an auton-
omous production of 1,25(OH)

2
 vitamin D 

leading to hypercalcemia.14

Serum creatinine and estimated  
glomerular filtration rate
Serum creatinine (Cr) helps assess renal 
function. Reduction in serum Cr clearance to 
<60 mL/min with no other underlying cause 
is an indication for parathyroidectomy.10 

Serum phosphorous
PTH increases the excretion of phosphorous 
by inhibiting reabsorption from the proximal 
tubule. Therefore, serum phosphorus tends 
to be in the lower range of normal in PHPT, 
but hypophosphatemia is present in less than 
a quarter of patients.4

24-hour urinary Ca2+

A 24-hour urinary Ca2+ excretion is used 
to assess the risk of renal stones and to dif-
ferentiate PHPT from familial hypocalciuric 
hypercalcemia (FHH). Patients with FHH 
have an abnormality in Ca2+ receptor gene 
expression in parathyroid cells and renal 

tubular cells that could lead to parathyroid-
mediated hypercalcemia and hypocalciuria. 
FHH is differentiated from PHPT by cal-
culating a 24-hour urinary Ca2+/Cr ratio. A 
value of <0.01 is diagnostic of FHH; whereas 
values >0.02 indicate PHPT. The test can be 
more accurate when the patient is on a nor-
mal Ca2+ and salt diet, when the estimated 
glomerular filtration rate is >60 mL/min/ 
1.73 m2, and when the serum 25(OH) vitamin D 
level is >30 ng/dL.15 Adequate urine volume 
is necessary for the 24-hour Ca2+/Cr ratio to 
be valid.

Renal imaging
Kidney stones and high Ca2+ deposits in the 
kidneys are the common manifestations of 
PHPT. Renal X-ray, computed tomography 
(CT), or ultrasonography are recommended 
in the evaluation of patients with PHPT. An 
incidental finding of either kidney stones or 
high Ca2+ deposits in the kidneys is an indi-
cation for surgery.10 

Bone density/DEXA (dual energy X-ray 
absorptiometry) scan with a vertebral 
fracture assessment (VFA) 
Asymptomatic PHPT individuals with os-
teoporosis (T-score < 2.5) or vertebral com-
pression fracture benefit from surgical 
management.10 It is essential to obtain den-
sitometry at 3 sites: the lumbar spine, the 
hip, and the distal third of the radius. Due to 
differing amounts of cortical and cancellous 
bone at the 3 sites and the differential effects 
of PTH on the cortical and cancellous bone, 
measurement at all 3 sites allows a clear es-
timation of the severity of the hyperpara-
thyroid process on the skeleton.16 Therefore, 
consider measuring serum PTH if the patient 
has severe osteoporosis or fragility fractures 
that cannot be explained or that are unre-
sponsive to treatment.

Management
The primary modality of treatment in PHPT 
is parathyroidectomy. The benefits are many, 
including an increase in bone mineral density 
(BMD) and reduction in fractures and kidney 
stones.10 With modern imaging and intra-
operative PTH measurement, the success 
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A 24-hour  
urinary Ca2+  
excretion is used 
to assess the  
risk of renal  
stones and to  
differentiate 
primary  
hyperparathy-
roidism  
from familial  
hypocalciuric 
hypercalcemia. 

of minimally invasive parathyroidectomy  
is high in experienced hands. Patients with 
PHPT should be referred to an endocrinolo-
gist before surgery. 

Surgery
Consider surgery if the patient meets any one 
of the following criteria:

1) �overt clinical manifestations (stones, 
fractures)

2) �serum Ca2+ >1 mg/dL above the upper 
limit of normal

3) Cr clearance <60 mL/min
4) �low BMD with a T score ≤2.5 at  

any site
5) age <50 years
6) uncertain prospect for follow-up.
	
Perform imaging before surgery to 

identify the overactive parathyroid glands. 
Ultrasound can detect enlargement of the 
parathyroid glands. A sestamibi scan, which 
measures the uptake of Tc99-sestamibi by 
the parathyroid glands, reflects the activity of 
the parathyroid glands. In cases of nonlocal-
ization by these 2 modalities, other imaging 
techniques like 4D CT scan and contrast-
enhanced ultrasound can be used. Of note: 
Imaging is used for localization, but not for 
diagnosis.

Intra-operative PTH measurement has 
added to the efficacy of minimally invasive 
parathyroidectomy. A drop in PTH of >50% 
after 10 to 15 minutes of excising the gland is 
considered to be positive.10 

Medication management
Monitor patients who refuse surgery or those 
who do not meet the criteria after surgery. 
Serum Ca2+ and PTH are monitored annu-
ally. DEXA scan needs to be repeated every  
1 to 2 years based on the clinical picture.  
Also assess patients for any fragility fractures 
and renal endpoints. Recommend taking vi-
tamin D to keep the level above 20 ng/dL.10 
Ca2+ intake should follow normally recom-
mended guidelines.

❚ Bisphosphonates are primarily used 
for the treatment of osteoporosis accompa-
nying PHPT. They decrease bone resorption 
and, to a lesser extent, bone formation. Alen-
dronate increases BMD at the lumbar spine, 

but does not have much effect on Ca2+ and 
PTH levels.

❚ Calcimimetics act by mimicking the ef-
fects of Ca2+ on the Ca2+ receptors present on 
the surface of the parathyroid cells. Therefore, 
calcimimetics reduce the level of parathyroid 
hormone and Ca2+ levels. (Long-term ben-
efits have not been established.) Bisphos-
phonates are prescribed for osteoporosis and 
calcimimetics for hypercalcemia.10

Conclusion 
Although largely asymptomatic, consider 
PHPT when patients present with unex-
plained kidney stones, osteoporosis, or any 
nonspecific symptoms described earlier. 
PHPT is diagnosed by detecting an inappro-
priately high or normal PTH in relation to the 
Ca2+ level. Medications need to be reviewed, 
and conditions such as FHH that produce 
similar symptoms need to be ruled out. Mea-
surement of 25(OH) vitamin D levels is rec-
ommended in all patients with PHPT. 

Parathyroidectomy is the definitive form 
of treatment and should be offered to patients 
who meet any one of the surgical criteria, 
as described earlier. It can also be offered to 
patients who do not meet the criteria if they 
prefer. It is known to decrease the risk of kid-
ney stones and osteoporosis. Medical therapy 
is primarily for patients who do not meet the 
criteria as mentioned earlier and for those 
who cannot and/or are unwilling to undergo 
surgery.  			                  JFP
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