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Table 2

PTH independent causes of hypercalcaemia

•Hypercalcaemia of malignancy (including elevated
PTH related peptide and skeletal metastases)
•Lymphoma
•Granulomatous diseases (including sarcoidosis, TB,
candidiasis, histoplasmosis, leprosy)
• Immobility
•Medication 

Table 3

Indications for surgery in primary hyperparathyroidism1

Patients with confirmed primary hyperparathyroidism
should be referred to a specialist parathyroid surgeon for
the following indications: 
•Symptoms of hypercalcaemia (such as increased
thirst, frequent or excessive urination or constipation) or
•End organ disease (renal stones, fragility fractures or
osteoporosis) or
•Albumin-adjusted serum calcium ≥ 2.85 mmol/L 

hypocalcaemia. This is commonly seen
in chronic kidney disease and vitamin D
deficiency. This is an important
differential diagnosis, and while NICE
guidelines advise this is part of
screening in secondary care this can
also form part of the initial assessment.6

Patients with a likely diagnosis of
primary hyperparathyroidism should
have their vitamin D status assessed and
vitamin D supplementation should be
commenced as required. 

Assessment of renal function with
documentation of U&Es and eGFR is
also important.1

Patients with suspected primary
hyperparathyroidism who are referred
to secondary care require measurement
of urinary calcium excretion, by 24 hr
urine collection or a spot urine test for
calcium: creatinine clearance ratio to
exclude familial hypocalciuric
hypercalcaemia. This inherited condition
is characterised by altered function of
the calcium sensing receptor where the
biochemistry may mimic primary
hyperparathyroidism.7 It is a largely
benign condition and patients do not
require parathyroidectomy. 

In secondary care, patients with
confirmed primary hyperparathyroidism,
will undergo assessment for potential
end organ effects with bone
densitometry DXA scanning of lumbar
spine, hip and distal radius, and
ultrasound scanning of the renal tract.

SURGICAL MANAGEMENT
In patients with biochemically
confirmed primary hyperparathyroidism
who are referred for surgery imaging
can be useful to confirm the presence of
a parathyroid adenoma or gland
hyperplasia that would represent a
surgical target.8  The choice of imaging
modality varies between centres, with
ultrasound and radionucleotide imaging
common first-line options. This can
guide the surgical approach, with the
benefit of focused surgery to remove
the abnormal gland where an adenoma
is apparent vs bilateral neck exploration
where imaging is inconclusive or if 
four-gland hyperplasia is suspected. 

Parathyroidectomy is the only
curative treatment for primary
hyperparathyroidism and referral to an
experienced parathyroid surgeon will
occur in secondary care for patients
with symptomatic disease.9

Parathyroidectomy results in
significant improvements in bone
mineral density (BMD), and there is
some evidence suggesting a trend
towards lower rates of vertebral fracture
following parathyroidectomy.10,11

older patients with depression. There
has been speculation that MAOI-A
activation by calcium is a potential
mechanism involved in the link 
between depression and primary
hyperparathyroidism, but this is
contentious. 

At referral, the condition has shifted
from a symptomatic condition once
described by the now outdated ‘stones,
bones, abdominal moans and psychic
groans’ mnemonic to a largely mild or
asymptomatic condition that is often
picked up incidentally on routine testing. 

End organ effects may be skeletal
(fragility fractures and osteoporosis)
and renal (renal stones/calcification)
while observational studies
demonstrate associations with
cardiometabolic disease.4

The entity of normocalcaemic
primary hyperparathyroidism has also
been identified, characterised by an
albumin-adjusted serum calcium in the
upper part of the reference range
alongside an otherwise unexplained
elevation in parathyroid hormone (PTH).
Data are emerging on long-term
outcomes and the impact of definitive
therapy in this condition.5

Patients should be advised to keep
well hydrated. Medications should be
reviewed to identify and, where
possible, omit those that can exacerbate
hypercalcaemia such as calcium
supplements, thiazide diuretics, lithium
and vitamin A.

ASSESSMENT AND
INVESTIGATION
NICE guidelines advise that patients
presenting with symptoms suggestive
of hypercalcaemia, such as increased
thirst, increased urination or
constipation should have their albumin-
adjusted serum calcium measured. 

Those with potential end organ
effects of primary hyperparathyroidism,
including osteoporosis or fragility
fractures and renal stones should also
be tested.1

Testing should be considered in those
with chronic non-differentiated
symptoms such as fatigue, bone/muscle
pains and mood disturbances. 

Those with a baseline albumin-
adjusted serum calcium  ≥ 2.6 mmol/L in
the absence of symptoms and those
with measurements  ≥ 2.5 mmol/L in the
presence of symptoms should have a
follow-up calcium test. 

CONFIRMING DIAGNOSIS
PTH testing is critical at this stage in
distinguishing between primary
hyperparathyroidism and so-called ‘PTH
independent’ causes of hypercalcaemia.
PTH should be measured in those with
albumin-adjusted serum calcium
measurements on two separate
occasions that are  ≥ 2.6 mmol/L in the
absence of other clinical features or 
≥ 2.5 mmol/L in those with other clinical
features of primary hyperparathyroidism.1

NICE recommends referral to a
primary hyperparathyroidism specialist
if PTH is above the midpoint of the
normal range and primary
hyperparathyroidism is suspected (i.e. is
likely). Referral is also recommended if
PTH is below the midpoint of the normal
range but the albumin-adjusted serum
calcium is  ≥2.6 mmol/L (i.e. primary
hyperparathyroidism cannot be ruled
out), see figure 1, p21. An albumin-
adjusted serum calcium test should be
requested at the same time as a PTH
test.

Further testing is not required in
patients with PTH in the lower half of the
reference range and with albumin-
adjusted serum calcium in the reference
range below 2.6 mmol/L. 

It is critical that the patient is
investigated for alternative diagnoses,
including malignancy, if the PTH is
below the lower limit of the reference
range (see table 2, left); these conditions
are best managed by the relevant 
(non-endocrine) specialty to treat the
underlying condition.

Secondary hyperparathyroidism is a
condition characterised by increased
PTH secretion in response to


