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Primary hyperparathyroidism (PHPT): diagnosis
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« thirst, frequent or excessive urination, constipation
+ osteoporosis or fragility fracture, or renal stone

Consider measuring Ca if chronic non-differentiated symptoms

= 2.5 mmol/litre with features that might indicate PHPT

Measure parathyroid hormone (PTH) with concurrent Ca measurement

Measure vitamin D and offer
supplements if needed

Measure urine calcium excretion using
one of:
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hypercalcaemia
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PRIMARY HYPERPARA-
THYROIDISMIS A
COMMON ENDOCRINE
DISORDER WITH
prevalence estimates in the range of
1to 4 per 1,000 in the general population.!
It tends to occur sporadically and is
typically caused by parathyroid
adenoma. Such cases are more
common in women and with increasing
age. Other risk factors include neck
irradiation and lithium use. NICE (CG185)
recommends that patients taking
lithium should have their calcium levels
checked every 6 months.2 Some cases
occur as a result of genetic disorders
such as MENT1.3 Parathyroid carcinoma is
vanishingly rare.

PRESENTATION

NICE published guidelines on the
diagnosis, assessment and initial
management of primary
hyperparathyroidism in May 2019!

The diagnosis should be considered in
the context of suggestive symptoms of
hypercalcaemia, evidence of potential
end organ effects or most commonly;,
an incidental finding of raised albumin-
adjusted serum calcium.

Patients should be asked about
potential symptoms (see table 1, right),
many of which may be non-specific
and mild.4

Common endocrine conditions
including primary hyperparathyroidism
should be excluded when assessing

W=D are the

underlying
causes?

[R& should
patients

WYED are the

£ Management
options?

diagnosis, assessment and initial management

National Institute for Health and Care Excellence. NG132. Hyperparathyroidism (primary)

Symptoms of primary
hyperparathyroidism

be investigated?

©® Fatigue

©® Tiredness

® Increased thirst

©® Excessive urination

® Nocturia

® Abdominal pains

©® Constipation

® Depression

® Anxiety

©® Forgetfulness, confusion
©® Bone/joint/muscle pains
® Nausea and vomiting

»
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LARISE

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.*

The entity of normocalcaemic
primary hyperparathyroidism has also
been identified, characterised by an
albumin-adjusted serum calciumin 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.>

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.

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

RaRisE

Indications for surgery in primary hyperparathyroidism'

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

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 allbumin-
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.!’

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 inthe
absence of other clinical features or
>2.5 mmol/L in those with other clinical
features of primary hyperparathyroidism.

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
calciumis = 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 asa 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.

Itis 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

hypocalcaemia. This is commmonly 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.®

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.

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.” 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.g 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.®
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.o"
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Primary hyperparathyroidism has an estimated prevalence
of 1-4 cases per 1,000 adults. It most coommonly occurs
sporadically, typically caused by a parathyroid adenoma.
Such cases are more common in women and with increasing
age. Other risk factors include neck irradiation and lithium use.
Inherited cases can occur in relation to genetic conditions
including MENI. Parathyroid carcinoma is vanishingly rare.

Primary hyperparathyroidism may present with symptoms
of hypercalcaemia, (such as thirst, excessive urination or
constipation), or evidence of potential end-organ effects.
However, the most common presentation is an incidental
finding of a raised albumin-adjusted serum calcium.

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

Asymptomatic patients with a baseline albumin-adjusted
serum calcium of >2.6 mmol/L and those with symptoms
suggestive of primary hyperparathyroidism and an
albumin-adjusted serum calcium >2.5 mmol/L should
have a follow-up calcium test. Parathyroid hormone (PTH)
should be measured if calcium levels >2.6 mmol/L

and >2.5 mmol/L respectively are obtained on at least
two separate occasions. NICE recommends referral to

a primary hyperparathyroidism specialist if: PTH is

above the midpoint of the normal range and primary
hyperparathyroidism is suspected, or PTH is in the lower
half of the normal range but the albumin-adjusted serum
calciumis 2 2.6 mmol/L (i.e. primary hyperparathyroidism
cannot be ruled out). 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.

Patients should be advised to keep well hydrated. Where
possible, medication that can exacerbate hypercalcaemia,
such as calcium supplements, thiazide diuretics, lithium
and vitamin A, should be stopped. Patients with a likely
diagnosis of primary hyperparathyroidism should have
their vitamin D status assessed and vitamin D
supplementation should be commenced as required.
Once primary hyperparathyroidism is confirmed, patients
will undergo assessment for potential end organ effects
with a DXA scan of the lumbar spine, hip and distal radius,
and an ultrasound scan of the renal tract.

Parathyroidectomy is the only curative treatment for
primary hyperparathyroidism and is recommended for
patients with symptoms of hypercalcaemia, end organ
disease or an albumin-adjusted serum calcium =2.85 mmol/L.
Women with primary hyperparathyroidism who are
considering pregnancy should be offered parathyroidectomy
prior to conception. All patients who do not undergo
surgery should be prescribed vitamin D, starting at a dose
of 800 to 1,000 IU daily.

[RRiS

Recommendations for monitoring patients with asymptomatic primary
hyperparathyroidism who do not undergo parathyroidectomy'4

Investigations Frequency

Serum calcium Annually

Skeletal A DXA scan every 1-2 years (3 sites)
B X-ray or vertebral fracture assessment of spine if clinically
indicated (e.g. height loss, back pain)

Renal A eGFR and serum creatinine annually

B If renal stones suspected, 24-hr biochemical stone profile,
renal imaging by X-ray, ultrasound, or CT

The risk of renal stone disease has also
been shown to decrease after curative
parathyroidectomy, although the risk
remains increased compared with the
background population.”?

Parathyroidectomy is also
recommended in a subgroup of patients
with asymptomatic disease.>?

NICE guidelines recommend that
parathyroidectomy should be
considered in patients who fulfil the
criteria set out in table 3, p22!

For patients who do not undergo
parathyroidectomy, monitoring focused
on detecting changes in serum calcium
concentration, reductions in BMD,
occurrence of fragility fractures, or
changes in renal endpoints is indicated
(see table 4, above). Indications for
parathyroidectomy during monitoring
are similar to those listed in table 3, p22.

Although evidence-based
recommendations are lacking in
normocalcaemic primary
hyperparathyroidism, surgery is
suggested if patients become
hypercalcaemic and have other
indications for parathyroidectomy.*”

Pregnancy

Primary hyperparathyroidism can be
associated with adverse pregnancy
outcomes, including those related to
hypertensive disease. Women with
primary hyperparathyroidism who are
considering pregnancy should be
offered parathyroidectomy prior to
conception.

Women with the condition who are
pregnant require referral to a specialist
centre, with the capacity for
multidisciplinary team (MDT) review and
management. Many centres have
specialist endocrine antenatal services.
The MDT should include specialist input
from an obstetrician, midwife,
parathyroid surgeon, anaesthetist and

physician with expertise in primary
hyperparathyroidism.

Patients are carefully considered for
potential parathyroidectomy in
pregnancy although further studies of
outcomes of intervention and consensus
in this area are required.*

MEDICAL MANAGEMENT
Although surgery is the only curative
treatment for primary hyperparathyroidism,
medical treatments can be considered
for patients who do not fulfil criteria for
surgery or those who are unsuitable for
or decline surgery. There is no currently
available single drug that can normalise
serum calcium, PTH levels and urinary
calcium excretion, while at the same
time increasing BMD, lowering fracture
risk and reducing the risk of kidney
stones.

Vitamin D deficiency and insufficiency
occur in many patients with primary
hyperparathyroidism and appear to be
associated with more severe bone
disease.® It is therefore recommended
that all patients who do not undergo
surgery should be prescribed vitamin D,
starting at a dose of 800 to 1,000 IU
daily.®Vitamin D replacement does not
result in a significant increase in serum
calcium.

Oestrogen, bisphosphonates and
denosumab have all been shown to
increase BMD in patients with primary
hyperparathyroidism. However, data
regarding fracture risk reduction are
lacking#

Cinacalcet is a calcimimetic agent that
lowers serum calcium and PTH by
increasing the sensitivity of the calcium-
sensing receptor to extracellular calcium.
It normalises serum calcium in the order
of 70-80% of patients with primary
hyperparathyroidism, but has no impact
on BMD, renal stones or quality of
life.'0%5%6 Cinacalet should not be »
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regarded as an equivalent alternative to
parathyroidectomy.

Adjunctive measures such as
cinacalcet can be considered where
patients have significantly raised
albumin-adjusted serum calcium,
symptoms and where surgery is not
possible. Furthermore, patients with
osteoporosis can be considered for
bisphosphonate therapy in the abbsence
of cautions and contraindications.

It is important that patients have a
good understanding of symptoms of
severe hypercalcaemia including
increased thirst, polyuria, nocturia,
confusion, constipation, nausea,
vomiting and abdominal pain.” Patients
should ensure that they keep well
hydrated. Patient information is available
from the Society for Endocrinology and
Parathyroid UK, see Useful information
box, below.

CONCLUSION

Primary hyperparathyroidism is a
common condition that can be
associated with adverse long-term
health outcomes, including renal stone
disease and osteoporosis. Patients often
present with mild or asymptomatic
disease.

Indications for surgery include
symptoms of hypercalcaemia, markedly
raised albumin-adjusted serum calcium
and evidence of end organ effects.

Patients with suspected primary
hyperparathyroidism or initially raised
serum calcium should have repeat
testing of albumin-adjusted serum
calcium in primary care, with follow-up
testing of PTH for those with persistently
elevated levels (>2.6 mmol/L) or high
normal (> 2.5 mmol/L) with
symptoms/clinical features.

Those with tests consistent with
primary hyperparathyroidism should be
referred for specialist review in a
metabolic bone/calcium or endocrine
service. The only curative therapy at
present is parathyroidectomy, however
many patients are managed

conservatively or with medical therapies.
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NICE guidelines on primary
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www.nice.org.uk/guidance/ng132

Society for Endocrinology
www.endocrinology.org

Parathyroid UK
https://parathyroiduk.org
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