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Hypoparathyroidism
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This Journal feature begins with a case vignette highlighting a common clinical problem. Evidence
supporting various strategies is then presented, followed by a review of formal guidelines, when they exist.
The article ends with the authors’ clinical recommendations.

A previously healthy 31-year-old woman began having progressive paresthesias and
numbness of her hands, neck, face, and back, for which she was evaluated by her
primary care physician and a neurologist, but no cause was identified. Her family
history was notable for autoimmune thyroid disease in a parent and sibling and pso-
riasis in another sibling. Six months after the onset of symptoms, the patient had
carpopedal spasms in her hands and feet during exercise, which rapidly progressed

to difficulty breathing and full body tetany. On arrival at the emergency department
e o have hypocalcemia and hyperphosphatemi, ith an undetetable

level. How would you evaluate and treat this patient?

THE CLINICAL PROBLEM

YPOPARATHYROIDISM IS A RARE DISORDER OF PARATHYROID HORMONE
(PTH) deficiency, with an estimated prevalence of 23 to 37 cases per
100,000 person-years. It most
(in approximately of cases) and is therefore seen more
frequently in older adult women, who are more likely than others in the general
population to undergo thyroid surgery.> However, there is an expanding list of
genetic® and nonsurgical acquired causes, including autoimmune causes (Table S1 in
the Supplementary Appendix, available with the full text of this article at NEJ]M.org).
is for maintaining the level of circulating within a narrow
normal range through its and Its i
rimarily by the found on

synthesis and secretion are increased.*
levels by on the
Most patients with hypoparathyroidism have and symp-

toms of hypocalcemia, ranging from mild and
-yof the corrected interval to severe, life-threatening manifes-

tations such as and ¢ In some patients,
particularly those with certain genetic forms of hypoparathyroidism, the hypocal-
cemia may be asymptomatic. Often a parent or older sibling is identified as havin

hypoparathyroidism after the diagnosis is made in a child.” Because there is ai
of PTH-mediated patients have , SO over time,
their 8 However, the data on fracture risk among patients
with this disorder vary. In some postsurgical hypoparathyroid cohorts, patients may
have a decreased risk of fracture in the upper extremities,”® whereas others have
had an increased risk of vertebral fractures despite having normal or increased
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CLINICAL PRACTICE

KEY CLINICAL POINTS

HYPOPARATHYROIDISM

Hypoparathyroidism is a rare disease that results in hypocalcemia. Symptoms, when present, range
fom and mscle g o EINES +~ (SHEOSEASM
« The most is injury to or removal of the parathyroid gland durin_

Other genetic or autoimmune causes may be isolated or part of a larger syndrome.
. Hypoparathyrordism is often associated with BaSaligaRgliA CalGiEatin, KAtaraets, anc FeUrGPSjehiatie

symptoms.

« The goal of treatment is to maintain the blood calcium level near the low end of the normal range while
preventing symptoms of hypocalcemia; this is usually achieved with and
o EIFAEBIEHAR) EUBBIETREREEHIEH but A involve treatment with

therapy.
s commonly SRS nephrolithiasi,and ol

thus emphasizing the need for careful monitoring and improved therapies.

bone mineral density.!! In patients with hypo- . of patients undergoing these operations.?
parathyroidism with a nonsurgical cause, who Additional of permanent postsurgical
often have other risk factors for fracture such as hypoparathyroidism include neck dis-
use of glucocorticoids and anticonvulsant agents, section, exploration on of the neck,
the fracture risk may be increased.’*"
Patients with

although
of uncertain clinical siiniﬁcance, has been re-

ported in more than of patients with hypo-

parathyroidism of varying causes and is thought
e e by chronic hyperphos-

15,16 are also a feature of long-
standing nonsurgical hypoparathyroidism.*"” Pa-
tients with nonsurgical hypoparathyroidism may
have dental abnormalities, including enamel

hypoplasia and hypodontia.’® Many patients have DIAGNOSIS AND EVALUATION

“, with nonspecific symp- idism i in patients with
toms that can include general a lack of
focus (often referred to as °

development of
Rarely, hypoparathyroidism can develop years
after surgery.”

issues.™
frequently develop and appear to

level that is or that is inappropriately in the
normal range. the blood level is
the intact level would be to
be In patients who have not undergone
neck surgery, the differential diagnosis of hypo-
parathyroidism is broad and can be subdivided
PREVENTION into disorders of parathyroid gland formation,
Large epidemiologic studies have estimated that parathyroid hormone secretion, and parathyroid
the overall incidence of hypoparathyroidism after gland destruction (Table S1 in the Supplemen-
anterior neck surgery is approximately 8%, with tary Appendix).
75% of cases resolving within 6 months and the Although genetic disorders typically become
remaining 25% resulting in apparent in childhood, subtle manifestations of
parathyroidism.>* hypoparathyroidism may be missed, particularly
ism is much when sur. i if hypocalcemia is mild or intermittent. For ex-

be related to

STRATEGIES AND EVIDENCE

formed by ample, the incidence of chromosome 22q11.2
perform at least deletion syndrome is 1 case per 3000 live births,

At high-volume and hypoparathyroidism of varying severity is
centers, develops in-than present in approximately half the affected per-
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sons.** Pathogenic variants that constitutively ac-
tivate the CaSR cause autosomal dominant hypo-
calcemia type 1 (ADH1), which results in both
decreased PTH secretion and decreased renal
calcium reabsorption.” Autoimmune polyendo-
crinopathy candidiasis with ectodermal dystro-
phy (APECED) should be considered in patients
with hypoparathyroidism who have chronic can-
didiasis or other autoimmune disorders.”
Syndromic and genetic disorders can often be
diagnosed by means of a thorough history, phys-
ical examination, and laboratory assessment;
however, some patients may have only minor

N ENGLJ MED 380;18

characteristics of a particular syndrome. Genetic
testing with the use of targeted gene analysis or
multigene panels should be pursued, depending
on cost and availability, particularly in patients in
whom new variants are not seen in other family
members.

CONVENTIONAL THERAPY FOR HYPOPARATHYROIDISM
Emergency Management

Emergency management of hypocalcemia-induced

tetany and seizures is(10% calcium gluconate

(93 mg of elemental calcium per 10 ml of solu-

tion) infused over a period of] ‘2 to 15 minutes,
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CLINICAL PRACTICE

Figure 1 (facing page). Control of Mineral Homeostasis by
Parathyroid Hormone and the Calcium-Sensing Receptor.

A decrease in the blood calcium level triggers a cascade
of events, primarily mediated through the action of
parathyroid hormone (PTH) and ionized calcium (Ca®")
on the PTH receptor and the calcium-sensing receptor
(CaSR), both of which are 7-transmembrane, G-protein—
coupled receptors. At the parathyroid gland, both the
rate and magnitude of change in the blood calcium level
are detected by CaSRs. In response to a decreasing cal-
cium level, PTH secretion is triggered (blue spheres).*
PTH has direct mineral-regulating effects at the bone,
where it promotes the release of calcium and phosphate
(PO4>7) by means of bone resorption. At the kidney, it
facilitates reabsorption of calcium (orange spheres)
from the filtrate to the blood while concurrently inhib-
iting phosphate reabsorption from the filtrate, thus
promoting phosphate excretion into the urine. PTH
acts indirectly at the gut through the action of PTH-
stimulated renal production of 1,25-dihydroxyvitamin D
(1,25[OH];D) to increase calcium and phosphate absorp-
tion from the gut. Much of the fine-tuning of blood
and urinary calcium and phosphate levels takes place
at the kidney through the action of PTH, the CaSR,’®
and fibroblast growth factor 23 (FGF-23; not shown).
Renal mineral homeostasis regulation is complex. A
generic renal tubule cell is shown and highlights the
fact that the PTH receptor and CaSR can be found on
both the luminal (urine) and basolateral (blood) sur-
face of cells. Their expression level and action vary
along the nephron, depending on the function of the
segment. The physiological response to a decrease in
the blood calcium level (depicted in the bottom inset
as low Ca?* on the basolateral side and in the filtrate
on the luminal side), is to promote the reabsorption of
calcium from the filtrate by means of both paracellular
and transcellular mechanisms (indicated by the orange
arrows) to return the blood calcium level to normal. In
the hypoparathyroid state, the entire cascade is perturbed,
and PTH-mediated calcium and phosphate regulation
is disrupted. The blood calcium level is decreased, uri-
nary calcium excretion is increased, and the blood
phosphate level is elevated. Decreased renal calcium
reabsorption can manifest as an inappropriately nor-
mal urine calcium level or as an elevated urine calcium
level in the context of a low blood calcium level.

often followed by a continuous infusion to pre-
vent recurrent hypocalcemia while oral therapy
is being initiated (Table 1). Calcium gluconate is
preferred because it can be administered in a
peripheral vein, whereas other preparations must
be administered by means of a central venous
catheter. Given the arrhythmogenic effects of
acute calcium alterations, cardiac monitoring
during calcium infusions is recommended.

Long-Term Management
In contrast to most hormone deficiencies, for
which hormone replacement is the mainstay of

N ENGLJ MED 380;18

therapy, hypoparathyroidism has been conven-
tionally treated with high-dose vitamin D (chole-
calciferol or ergocalciferol) and calcium supple-
ments or with activated vitamin D and calcium
supplements (Table 1). Large, randomized, con-
trolled trials evaluating conventional manage-
ment of hypoparathyroidism have been limited,
and standard practice is based on case series,
expert opinion, and consensus guidelines.*® Cal-
cium carbonate, which is 40% by weight elemen-
tal calcium, is given orally, is economical, and is
widely available. Because an acidic environment
is required for effective absorption of calcium
carbonate,” alternatives that do not require a low
gastric pH, such as calcium citrate, are recom-
mended for persons taking acid-blocking therapy.
Patients who are taking levothyroxine, which is
poorly absorbed when taken with calcium, should
be instructed to always take the medications
separately or to consistently take them together.
Because PTH is needed for activation of renal
25-hydroxyvitamin D la-hydroxylase, vitamin D
analogues that have already undergone 1a-hydroxy-
lation (calcitriol and alfacalcidol) are generally
preferred?®®; these have a relatively short half-life
as compared with other vitamin D analogues,
thus decreasing the risk of prolonged hypercal-
cemia if vitamin D intoxication occurs. However,
high doses of cholecalciferol and ergocalciferol,
which have a long half-life and were the main-
stay of therapy before the availability of 1a-hydroxy-
lated vitamin D analogues, may also be consid-
ered.” Although vitamin D intoxication is less
likely with cholecalciferol and ergocalciferol
than with calcitriol, when it occurs hypercalce-
mia is more sustained than with calcitriol or
alfacalcidol intoxication. Because PTH is also
involved in renal magnesium handling,* some
patients (particularly those with autosomal
dominant hypocalcemia) have hypomagnesemia
and benefit from magnesium supplements.?
Dosage requirements are highly individual-
ized, with some patients being easily treated
with simple regimens and others having disease
that is refractory to therapy, in rare cases leading
to continuous calcium infusions. Conventional
treatment does not address the lack of PTH-
mediated renal calcium reabsorption or phos-
phate excretion. Even with close monitoring,
patients may continue to have hyperphosphate-
mia, and hypercalciuria may develop. The com-
bination of hyperphosphatemia and hypercalci-
uria increases the risk of renal calcification,
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pregnancy.”® Hypocalcemia may promote preterm
labor and put the neonate at risk for hyperpara-
thyroidism. For this and other reasons, hypo-
parathyroidism during pregnancy should be con-
sidered a high-risk state.”®

PHARMACOTHERAPY

More data are needed to inform long-term bene-
fits and risks of PTH 1-84 therapy as compared
with conventional therapy. Small, short-term,
crossover studies have suggested that continu-
ous subcutaneous PTH 1-34 infusions delivered
by pump may be more physiologic than injec-
tions.’! Long-acting PTH analogues,*®> PTH-related
protein analogues,” PTH receptor modulators,>
and antagonists of the CaSR (calcilytics)® are all
in various stages of development; study is needed
to assess their potential roles in practice.

GUIDELINES

The European Society of Endocrinology®? and the
First International Conference on the Manage-
ment of Hypoparathyroidism*® have published
management guidelines. The American Thyroid
Association published a statement on the diag-
nosis, prevention, and management of postop-
erative hypoparathyroidism.?? The majority of the
recommendations in these guidelines are based
on expert opinion and small studies rather than on
large, controlled trials. The recommendations in
this review are generally consistent with these
guidelines.

CONCLUSIONS AND
RECOMMENDATIONS

The patient described in the vignette has new-
onset hypocalcemia consistent with hypoparathy-
roidism. Urgent treatment with intravenous cal-
cium (calcium gluconate, if administered through
a peripheral intravenous catheter) is appropriate.
We would also promptly initiate oral calcium
carbonate and calcitriol therapy in divided doses
to minimize symptoms of hypocalcemia and to
maintain an albumin-adjusted blood calcium
level near the low end of the normal range and
24-hour urinary calcium excretion in the weight-
adjusted normal range. If treatment with calcium
and calcitriol was ineffective at controlling symp-
toms of hypocalcemia, we would consider treat-
ment with PTH 1-84, as well as calcium and vita-
min D supplementation as needed. The patient’s
strong family history of autoimmunity suggests
an autoimmune cause of hypoparathyroidism
and necessitates screening and surveillance for
other autoimmune disease in this patient.
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