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SUMMARY
A 42-year-old man diagnosed with
pseudohypoparathyroidism and Albright’s hereditary
osteodystrophy as an infant was lost to follow-up and
remained, unmonitored, on calcitriol and calcium for
over 20 years. He presented after having an ST-elevation
myocardial infarction. In addition to coronary artery
calcifications, he was found to have diffuse
subcutaneous and joint calcifications. His calcium,
phosphate and parathyroid hormone (PTH) levels were
normal, and given the lack of prior documentation in the
diagnosis he was instructed to discontinue calcitriol and
calcium until further investigations were completed.
Despite stopping the medication, his serum calcium
remained normal for over 1 year. It was not until
18 months later, when his soft tissue calcium stores
were depleted, that he finally developed symptomatic
hypocalcaemia and an elevated PTH. This case not only
emphasises the importance of long-term follow-up for
patients with pseudohypoparathyroidism, but also
highlights the potential complications of long-term,
unmonitored, calcitriol use.

BACKGROUND
Pseudohypoparathyroidism (PHP) is a rare genetic
disorder characterised by end-organ resistance
(kidney and bone) to parathyroid hormone (PTH)
action. Treatment is supplementation with calcium
and potent vitamin D compounds to maintain nor-
mocalcaemia. Hypercalcaemia, hypercalciuria and
hyperphosphataemia are known potential compli-
cations of this treatment so monitoring of these
patients is critical to avoid soft tissue calcium
deposition and renal injury from nephrocalcinosis.
The patient we describe was lost to follow-up
during adolescence and suffered severe complica-
tions related to calcitriol therapy that were likely
preventable. This case provides further evidence
that patients with PHP require life-long biochem-
ical follow-up and that long-term unmonitored cal-
citriol therapy can lead to significant complications.

CASE PRESENTATION
A 42-year-old man was seen in follow-up at the
cardiac function clinic after having a defibrillator
placed for cardiac arrhythmia causing syncope. One
year prior he had suffered an ST-elevation myocar-
dial infarction that was treated with stents to the
proximal left anterior descending and right circum-
flex artery. During the evaluation it was noted that
the patient had a reported history of PHP that was

not being followed so he was referred to endocrin-
ology. The patient’s medical history was otherwise
remarkable for: educational performance difficul-
ties as a child, hypertension, atrial fibrillation, a
remote left nephrectomy for an unknown diagno-
sis, chronic kidney disease of unknown origin,
hypothyroidism, gout and obesity.
When reviewed by endocrinology, there were no

records of the patient’s diagnosis of PHP. He
reported being diagnosed at age 3 at the same time
as he underwent a left nephrectomy for an
unknown diagnosis, possibly a congenital atretic
kidney. He was followed by an internist until he was
22 years of age, but had not seen an endocrinologist
for over 20 years. He had been taking calcium and
calcitriol since his diagnosis, stopping infrequently
on his own for short periods without any change in
symptoms, and had been off both medications for
3 months at presentation to endocrinology. He
denied knowledge of nephrocalcinosis or kidney
stones but had been troubled by numerous subcuta-
neous dystrophic calcifications, many of which had
been surgically excised.
Little was known about his paternal family

history but his maternal history revealed an exten-
sive cardiac history and type 2 diabetes mellitus.
His social history was unremarkable.
On physical examination the patient was noted to

be of short stature with a height of 162 cm (<3rd
centile) and weight 78.5 kg (75th centile). He had
macrocephaly with a head circumference of 59 cm
(>98th centile), an elongated forehead, but other-
wise normal facial features. There was no corneal
arcus, Chvostek’s and Trousseau’s signs were nega-
tive and he had normal secondary sexual character-
istics. There were several areas of subcutaneous
calcifications, mainly over the extensor surfaces of
his hands bilaterally, bilateral arms and abdomen.
There was a café-au-lait patch over the volar aspect
of the right forearm measuring 6.5×3.75 cm. The
absence of brachydactyly was noted. The rest of the
physical examination was unremarkable.
The patient’s blood work revealed normal levels of

calcium (2.33 mmol/L, reference range 2.1–2.6
mmol/L), phosphate (1.30 mmol/L, reference range
0.8–1.45 mmol/L) and an almost suppressed PTH
(14 ng/L, reference range 13–54 ng/L). He had a bor-
derline low 25-OH vitamin D level (48 nmol/L, refer-
ence range 80–200 nmol/L) and an elevated creatinine
(161 mmol/L, reference range 50–115 mmol/L).
Given the lack of records and uncertainty of the

diagnosis the patient was instructed to remain off
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calcium and calcitriol and his serum calcium, creatinine, PTH
and phosphate were followed. His calcium remained normal for
over a year (see figure 1). This was not expected with PHP so
the diagnosis seemed uncertain. However, given his extensive
subcutaneous calcifications it was probable that after so many
years of calcium and calcitriol use he had accumulated sufficient
soft tissue stores of calcium to maintain normal serum values
due to slow resorption of calcium deposits, also causing nearly
suppressed serum PTH levels in contrast to the expected high
levels typically seen in PHP.

INVESTIGATIONS
A PTH stimulation test was performed which failed to show a
rise in urinary phosphate excretion, urinary cyclic AMP
(c-AMP) or calcitriol and failed to show a decrease in tubular
phosphate resportion (maximum)/glomerular filtration rate
(TmP/GFR; table 1). These results are typical of classical resist-
ance to PTH (PHP type 1A). He went on to have a whole-body
technetium-bisphosphonate bone scan that showed several areas
of low-grade increased uptake within the soft tissues, mainly in
the neck and right tibia, as well as increased periarticular uptake
throughout the hands, wrists, elbows, knees, ankles, mid feet,
bilateral first metatarsophalangeal joints as well as increased
uptake at the bilateral calcaneal tuberosities (see figure 2). Given
these findings the patient was evaluated by rheumatology who
diagnosed periarticular calcifications and calcific periarthritis.

Fractional excretion of phosphate (FePO4), TmP/GFR, urine
c-AMP expressed in nmol/dL glomerular filtrate, normal range
(1.3–3.7). Calcitriol normal range was 55–120 pmol/L.

OUTCOME AND FOLLOW-UP
After being off calcitriol and calcium for a total of 18 months
the patient developed leg cramps and was found to have hypo-
calcaemia (figure 1), a normal creatinine (123 mmol/L, reference

range 65–125 mmol/L) and a PTH that was elevated at almost
600% of the upper limit of the assay. At that point it was felt to
be confirmation that he did in fact have PHP type 1A, but that
he had developed such extensive soft tissue calcification from
long-term calcitriol use that had remained eucalcaemic by
resorbing his soft tissue stores, and when these had finally been
exhausted he became hypocalcaemic with a high PTH and
improved renal function. He was restarted on calcitriol and
calcium, and instructed to have monthly blood work for
calcium, PTH and phosphate. His calcium and PTH have since
normalised and the patient remains clinically well.

DISCUSSION
PHP refers to a group of disorders characterised by end-organ
resistance to PTH. Patients typically present with hypocalcaemia,
hyperphosphataemia and an elevated PTH. PHP is an uncom-
mon genetic disorder that is further subdivided into PHP types
1A, 1B and pseudopseudohypoparathyroidism based on the clin-
ical and biochemical findings. Two further variants, PHP types
1C and 2, are genotypically distinct from the other forms.1

PHP type 1A is due to loss of function of one allele of the
gene encoding the stimulatory G protein (Gs). The α-subunit of
the Gs (Gsa) is a signalling protein essential for the actions of
PTH and many other hormones through its interactions with
adenylyl cyclase. Abnormalities in this signalling pathway lead
to resistance to PTH and other hormones, including thyroid
stimulating hormone, gonadotropins and growth hormone
releasing hormone. The hormonal resistance leads to hypocal-
caemia, hyperphosphataemia, elevated PTH levels, and in some,
thyroid and gonadal dysfunction. Type 1A PHP is often, but not
always, associated with Albright’s hereditary osteodystrophy
(AHO) which is characterised by short stature, round facies, bra-
chydactyly, brachymetacarpia, central obesity, subcutaneous ossi-
fications and, in some cases, mental or developmental delay.1

Figure 1 Time plot of serum calcium
values by date. The normal range for
calcium is depicted by the green
shadowed area and critical clinical
interventions are noted with arrows.
First arrow: calcium and calcitriol
stopped. Second arrow: patient
presented with symptoms of
hypocalcaemia and was restarted on
calcium and calcitriol.

2 Carter EE, et al. BMJ Case Rep 2014. doi:10.1136/bcr-2013-202729

Reminder of important clinical lesson



Type 1B PHP is characterised by resistance to PTH in renal
tissue and other tissues, but does not have the AHO pheno-
type.1 Type 1C PHP is characterised by AHO, resistance to PTH
and other hormones with normal Gsa activity.1 Patients with
PHP type 2 have hypocalcaemia, hyperphosphataemia and
increased serum PTH, but they lack the physical features asso-
ciated with AHO.1

Because the PHP syndromes are rare, little is know about the
long-term effects and possible complications from these condi-
tions. However, there are a number of case reports describing
possible complications from PHP, of which practitioners should
be aware.

LIFE THREATENING COMPLICATIONS
Many patients with PHP come for medical attention with acute
complications of hypocalcaemia, including life-threatening man-
ifestations such as QTc interval prolongation on ECG, stridor,

seizures or other neurological sequelae.2 It is important to iden-
tify seizures that are a consequence of hypocalcaemia, as certain
anticonvulsant medications can further decrease calcium levels
and worsen symptoms, and this complication has been docu-
mented in patients with PHP.3 There are patients who have pre-
sented with syncope and ventricular arrhythmias secondary to
QTc prolongation.1 4–6 Another report describes a case of transi-
ent neonatal hyperparathyroidism in an infant born to a mother
with undiagnosed, and hence untreated PHP.7

NEUROLOGICAL COMPLICATIONS
Seizures or convulsions are the most frequently described neuro-
logical complications from hypocalcaemia and one report
describes a case where a young man was misdiagnosed for years
despite suffering from recurrent atypical seizures and cataracts.6

Another case describes a woman in her 50s who presented with
symptoms of Parkinson’s (decreased mobility, pill-rolling tremor,
mask-like facies and cog-wheel rigidity). She was found to be
hypocalcaemic and later diagnosed with PHP. Her Parkinsonism
symptoms improved dramatically with correction of serum
calcium.8 One patient presented with recurrent polyneuropathy
and was found to have distal dominant depletion of myelinated
fibres as well as widespread calcification of the medial walls
of brain arteries and veins and was later diagnosed with PHP.9

A further complication that has been reported is papilloedema
from long-term, untreated hypocalcaemia.10

MUSCULOSKELETAL COMPLICATIONS
Others have reported patients presenting with severe skeletal
abnormalities resembling rickets that respond to treatment with
1,25 dihydroxycholecalciferol.11 In rare cases surgical interven-
tion has been required to fix extreme skeletal abnormalities.12

A number of reports describe spinal cord compression and
spinal stenosis secondary to narrowed spinal canals, excessive

Table 1 PTH (teriparatide) stimulation test results

Parameter 0 min 30 min 60 min 90 min 150 min

Serum creatinine (mmol/L) 135 131
Serum calcium (mmol/L) 2.11 2.23
Serum PO4 (mmol/L) 1.43 1.43 1.45
Spot urine creatinine (mmol/L) 5.22 2.55 4.29 5.44 7.78
Spot urine PO4 (mmol/L) 5.4 2.2 4.1 8.2 15.6
FePO4 9.77% 9.8% 9.0%
TmP/GFR 1.31 1.19
Urine c-AMP 1.2 1.6 2.4 2.7 2.4
1,25 vitamin D (pmol/L) 32 24

c-AMP, cyclic AMP; PTH, parathyroid hormone; TmP/GFR, tubular phosphate
resportion (maximum)/glomerular filtration rate.

Figure 2 Images from a whole body
technetium-bisphosphonate bone scan
showing several areas of low-grade
increased uptake within soft tissues,
mainly the neck and right tibia, as well
as increased periarticular uptake
throughout the hands, wrists, elbows,
knees, ankles, mid feet, bilateral first
metatarsophalangeal joints and at
bilateral calcaneal tuberosities.
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bony formation in the spinal canal or ossification of paraverteb-
ral ligaments in patients with PHP.13–16 Surgical intervention
was required in all of these cases to relieve the devastating con-
sequences of spinal cord compression. Also, numerous dental
abnormalities have been reported including delayed tooth erup-
tion, malocclusion, enamel aplasia and hypoplasia as well as het-
erotopic ossification in the maxillofacial region.17

COMMON PRESENTATIONS AND FOLLOW-UP
Since PHP can present with many varied symptoms, patients
may present to practitioners for various consequences of the
disease, including dermatology for cutaneous ossifications,
paediatrics for childhood obesity and poor growth, endocrin-
ology for hypothyroidism or hypogonadism, dentistry for dental
abnormalities or neurology for neurological manifestations, so it
is important that practitioners have a high level of suspicion for
the disease, given the right clinical context.18–20 There are very
few long-term studies examining patients with PHP. Since the
condition may be associated with hyporesponsiveness to other
hormones one retrospective cohort followed 12 patients with
PHP type 1A overtime and identified that hypothyroidism and
subcutaneous ossifications were generally the first manifestations
of the disease. PTH resistance with hypocalcaemia and hyper-
phospataemia developed later along with resistance to other
hormones, emphasising the need for long-term biochemical
follow-up.21

COMPLICATIONS OF THERAPY
Levels of 1,25 dihydroxycholecalciferol are low in patients with
PHP and replacement of this vitamin D derivative in the form
of calcitriol can prevent the hypocalcemic complications. Little
is described in the literature regarding possible risks of calcitriol
treatment, and what is known mainly comes from patients with
secondary or tertiary hyperparathyroidism secondary to chronic
renal failure, but may still be applicable to patients with PHP.

It has been shown that adynamic renal osteodystrophy and
decreased bone formation can develop or worsen in patients on
intermittent calcitriol therapy and that calcitriol may directly
suppress osteoblastic activity in patients with secondary hyper-
parathyroidism undergoing peritoneal dialysis. These changes
can be associated with skeletal complications, including
fractures.22–24

Vascular calcifications have been described from calcitriol
therapy in patients with secondary hyperparathyroidism and
research has demonstrated that calcitriol treatment leads to
aortic calcifications, aneurysms and ventricular hypertrophy in
animal models.25 26 Emerging data suggest that treatment of
renal osteodystrophy with calcitriol may increase vascular calcifi-
cations and the risk of death from cardiovascular causes among
patients undergoing dialysis.24 It is interesting to note that our
patient also presented with cardiac calcifications in the setting of
long-term calcitriol therapy and chronic renal failure.

Although rare, central nervous system and brain calcifications
have been described in patients undergoing dialysis being
treated with calcitriol.27 There is also conflicting evidence that
treatment with calcitriol may lead to a more rapid decline in
renal function in patients with chronic renal failure, and that
doses greater than 0.5 mg/day seem to be more highly associated
with this decline.22 It has been shown that calcitriol impairs cre-
atinine secretion by the renal tubules leading to increased serum
creatinine and reduced creatinine clearance in patients with mild
to moderate renal failure, which may have been relevant to our
patient’s chronic renal failure.22

Another subset of patients requiring long-term calcitriol
therapy is the one with surgically induced hypoparathyroidism
whose complications from long-term therapy have also been
described in this group. The most commonly documented com-
plication is hypercalciuria and there have been case reports of
calcium-alkali syndrome developing in these patients.28 There is
also documentation of these patients developing nephrocalcino-
sis after long-term calcium and calcitriol therapies.29

Related to pregnancy, it has been noted that women with
hypoparathyroidism on calcitriol treatment often require an
increased dose during the third trimester to maintain normal
calcium levels but that breastfeeding is associated with an
increased risk of hypercalcaemia and thus monitoring of
calcium levels during pregnancy and the postpartum period is
extremely important for these patients.30

Another uncommon side effect that has been documented
and could affect any patient taking calcitriol is an anaphylactic
allergic reaction to the medication. In certain instances success-
ful desensitisation to the medication has been performed so that
the treatment could continue.31

Learning points

▸ Pseudohypoparathyroidism type 1A is a rare genetic disorder
characterised by end-organ resistance to parathyroid
hormone (PTH) and other hormones leading to varied
clinical manifestations including hypocalcaemia, an elevated
PTH and in some, Albright’s hereditary osteodystrophy.

▸ Long-term studies examining patients with
pseudohypoparathyroidism are lacking but given the
potential complications of the disease and its treatment,
long-term follow-up and biochemical monitoring is crucial.

▸ Few studies have strictly examined the potential side effects
of long-term calcitriol plus calcium therapy, but soft tissue
deposition of calcium may result in serious vascular or renal
consequences.

▸ Resorption of soft tissue calcium deposits may take longer
than 12 months after calcitriol therapy is stopped.
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