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DAILY CALCIUM PROFILE IN DIAGNOSIS OF HYPO- AND HYPERCALCEMIA

IN PATIENTS WITH CHRONIC HYPOPARATHYROIDISM. CLINICAL CASE SERIES

© Elena V. Kovaleva*, Anna K. Eremkina, Natalia G. Mokrysheva

Endocrinology Research Centre, Moscow, Russia

Hypoparathyroidism is a rare endocrine disorder characterized by hypocalcemia and hyperphosphatemia, due to absent
or inappropriately low serum parathyroid hormone (PTH) levels. The chronic postsurgical hypoparathyroidism accounts
approximately 75% of patients; the genetic, autoimmune or idiopathic forms are significantly less common. Today, chronic
hypoparathyroidism remains the last major endocrine deficiency, for which hormonal replacement therapy has not found
widespread use. Achieving the target levels of phosphorus-calcium metabolism is an important factor of the disease
control, required for the prevention of short- and long-term complications. The standard therapy with active metabolites/
analogues of vitamin D (alfacalcidol, calcitriol) and calcium supplements does not always allow to achieve the target
treatment goals. Despite high doses of calcium and active vitamin D, some patients suffer from unstable calcium levels
and associated symptoms.

The measurement of serum calcium and phosphorus in the early morning hours remains the main laboratory tests for such
patients, but sometimes this diagnostic approach does not really reflect the true picture.

The presented clinical cases describe the changes of both hyper- and hypocalcemia within one day in patients with chronic

postsurgical hypoparathyroidism managed by standard therapy.
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BACKGROUND

Hypoparathyroidism is a relatively rare endocrine disor-
der with the prevalence rate of 23-46 cases per 100 000 pop-
ulation characterized by the diminished function or absence
of parathyroid hormone (PTH) [1]. The most frequent cause
of the disease is unintentional removal or blood supply
disturbance of the parathyroid glands (PTG) during surgi-
cal interventions in the neck organs. The long-term course
of hypoparathyroidism is associated with risks of develop-
ing complications and increased mortality [2]. Metabo-
lites/analogues of vitamin D (alfacalcidol or calcitriol) and
calcium supplements (mainly calcium carbonate) are used
to treat hypoparathyroidism. According to the 2015 Europe-
an Society of Endocrinology Clinical Guideline: Treatment
of chronic hypoparathyroidism, the treatment is targeted
to maintain low-normal calcemia level (2.1-2.3 mmol/L),
normophosphatemia and normocalciuria (no more than
6.25 mmol/day for women and 7.5 mmol/day for men) [3].
Achieving the target levels of phosphorus-calcium metab-
olism is an important factor of the disease control, required
for the prevention of short- and long-term complications.
The large cohort study (n=431) found that hyperphospha-
temia, increased the calcium to phosphorus ratio as well as
frequent events of hypercalcemia (1-3 events per year) due
to chronic overdose of calcium supplements and vitamin D
are associated with higher risks of cardiovascular and infec-
tious diseases, renal impairment and mortality in patients
with hypoparathyroidism [2]. At the same time hypocalce-
mia is also one of adverse factors regarding cardiovascular
complications. Hypoparathyroidism «inadequate control»
criteria are not established for now. Although, the impact

of various parameters on disease complications is being dis-
cussed, in particular [4]:

1. high dosages of calcium supplements (over
2500 mg/day) and active metabolites/analogues
of vitamin D (over 1.5 mcg/day of calcitriol or over
3.0 mcg/day of alfacalcidol); 2. acute symptoms of hypo-
calcemia (cramps, paresthesia, etc.) in spite of the provid-
ed treatment; 3. risk factors and/or complications such as
hypercalciuria, nephrolithiasis/nephrocalcinosis, chronic
kidney disease of stages 4 and 5. According to the Euro-
pean Clinical Guideline, it is necessary to control phos-
phorus and calcium metabolism parameters several
times per week and at least once in 3-6 months in case
of stable disease state. If the laboratory control is not
frequent enough, it is possible to miss significant factors
of complications development (events of hypo-/hyper-
calcemia, hyperphosphatemia) that aggravates the long-
term prognosis for this cohort of patients. Nevertheless,
this frequency of laboratory tests in some cases may
not be enough. Calcium level measurement in the early
morning hours remains the main laboratory test. Howev-
er, morning levels do not always show the true situation
with calcemia during the day which is first of all related
to different pharmacokinetics of medicines used to treat
hypoparathyroidism. It is especially relevant for patients
who still have specific complaints though the levels
of calcium in the blood serum reached the target during
standard morning tests. In this case, it seems more appro-
priate to measure the daily calcium profile. The clinical
cases presented below describe alternations of hyper-
and hypocalcemia events within one day in patients with
chronic postsurgical hypoparathyroidism.
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CASE DESCRIPTION

Clinical case 1.

Female patient, L., 18 y.0., was admitted
at the Department of Parathyroid Glands Pathology
(DPTGP) of the Endocrinology Research Centre with
complains of occasional numbness of fingers, jerking
and spasms of extremities muscles and anterior abdom-
inal muscles that mostly occurred in the evening and
at night. From the medical history we know that per-
sistent hypoparathyroidism developed after the surgical
of Graves' disease (PTH is 7.11 pg/ml, reference inter-
val (RI) is 15-65). At admission she received the follow-
ing treatment: alfacalcidol — 2.5 mcg/day (1.25 mcg
in the morning (9:30) and in the evening (19:00)), levothy-
roxine sodium — 125 mcg/day. The lab findings showed
the target values of calcium (albumin-adjusted blood
calcium — 2.33 mmol/L, Rl — 2.15-2.55), phosphorus
(1.29 mmol/L, Rl — 0.74-1.52) combined with moder-
ate hypercalciuria of up to 8.6 mmol/day (RI — 2.5-6.5).
The level of 25 (OH) vitamin D confirmed with deficien-
¢y — 15.4 ng/ml (Rl — 30-100). Hypothyroidism was
compensated (thyroid-stimulating hormone (TSH) —
1.69 mIU/L, Rl — 0.43-4.2). The screening was conducted
to check for hypoparathyroidism complications. Kidney
US was without pathological findings. Kidneys preserved
their filtration function (estimated glomerular filtration
rate (e-GFR) CKD-EPI: 116 ml/min/1.73 m?). The ophthal-
mologist did not find data suggestive of cataract.

Taking into account specific complaints and to adjust
the treatment the patient’s daily calcium profile was assessed
(to determine total and albumin-adjusted calcium every 2h
within a day). The test findings allowed for the first time
to note hypercalcemia events of up to 2.8 mmol/L of total
calcium (2.66 mmol/L of albumin-adjusted calcium) during
the day and hypocalcemia events of down to 2.0 mmol/L
of total calcium (1.94 mmol/L of albumin-adjusted calcium)
in the early morning (fig. 1).

Considering the results of the calcium daily profile
and non-target calcium values in the daily urine, the pa-
tient was recommended to decrease alfacalcidol down
to 2 mcg per day with the daily dosage split: 0.5 mcg
in the morning and middle of the day and 1 mcg at bed-
time. To compensate for vitamin D deficiency colecalcif-
erol was administered in the saturating dose of 7000 IU
per day for 8 weeks with the transition to the maintaining
dose of 2000 IU per day.

Clinical case 2.

Female patient, S., 47 y.o., was admitted at the DPTGP
with complaints of numbness, tingling, formication in finger-
tips and tiptoes, on the face; decrease in visual acuity, blurry
vision; palpitations, heart dysfunction. Postsurgical hypo-
parathyroidism was diagnosed after the surgical treatment
of multinodular euthyroid goiter in April 2016. In the early
post-surgical period seizure syndrome developed, there
was decrease of total calcium level down to 1.89 mmol/L
(ionized calcium — 0.84 mmol/L, Rl — 1.03-1.23), PTH level
was not studied. Alfacalcidol was administered in dosage
of 2 mcg/day, and calcium carbonate 1500 mcg/day.

Then as hypocalcemia persisted (total calcium —
1.95 mmol/L), alfacalcidol dose was increased up

to 3-3.5 mcg/day; as daily calciuria had non-target val-
ues (9.07 mmol/day), hydrochlorothiazide was also added
to the treatment — 25 mg/day.

Thefirsthospitalization to the DPTGP wasin January 2019.
The examination confirmed the chronic character of post-
surgical hypoparathyroidism (PTH — 5.75 pg/ml) in sub-
compensation (albumin-adjusted calcium — 1.98 mmol/L,
phosphorus — 1.53 mmol/L, calcium in daily urine —
8.19 mmol/day). Kidney US detected a small stone up
to 3 mm. The hydrochlorothiazide dose was increased up
to 50 mg/day.

Follow-up showed that paresthesia and jerking
complaints persisted, lab tests showed persisting mild
hypocalcemia (2.04-2.0-1.98 mmol/L) and moderate hy-
perphosphatemia (1.69 mmol/L) in spite of quite high
dosage of the standard therapy. There was an attempt
to switch the patient to calcitriol, but this medication
caused severe pains in the epigastric region, thus it was
canceled.

The hydrochlorothiazide dose was decreased down
to 12.5 mg/day and later all the way down to the full with-
drawal due to the associated hypotension.

The last hospitalization to the DPTGP was in February, 2021
with all the complaints mentioned above. When admitted,
the patient got the following treatment: levothyroxine sodi-
um — 75 mcg in the morning, alfacalcidol — 3 mcg/day, cole-
calciferol — 2500 IU/day. The lab findings showed the normo-
calcemia (albumin-adjusted blood calcium — 2.33 mmol/L),
moderate hyperphosphatemia (1.57 mmol/L), hypercalciuria
of up to 12.08 mmol/day. The level of 25 (OH) vitamin D con-
formed with insufficiency — 28.8 ng/ml. Hypothyroidism was
compensated (TSH — 1.06 mIU/L). Given the clinical and lab-
oratory data the patient’s daily calcium profile was assessed
(fig. 2). The persistent increase of blood calcium level was
detected during the day: from moderate (2.64 of total calci-
um, 2.56 mmol/L of albumin-adjusted calcium) to severe hy-
percalcemia (2.85 of total calcium, 2.77 mmol/L of albumin-
adjusted calcium).

In this case hypercalcemia in the patient with hypo-
parathyroidism was caused by alfacalcidol overdose which
could have not be diagnosed previously as the serum cal-
cium level in the early morning stayed targeted (calcemia
is minimum at 07:40-09:40 during the day — 2.49 mmol/L
of total calcium and 2.41 mmol/L of albumin-adjusted cal-
cium). These results also explain the presence of hypercal-
ciuria in the patient as it is known that high blood calcium
values inevitably lead to its increased excretion through
kidneys.

Thus, in this case the abundance of complaints could
have been partially associated with hypercalcemia sec-
ondary to alfacalcidol overdose. At the Unit the drug dos-
age was reduced down to 2.5 mcg per day and follow-up
blood and urine lab control was recommended. To manage
the concomitant vitamin D deficiency, colecalciferol was
administered in the dose of 7000 IU/day for 4 weeks with
the transition to the maintaining dose of 2000 IU per day
in T month.

We cannot exclude that the persistent symptoms could
have been the result of the psychosomatic reaction of fixat-
ing at the physical state with already known and expected
disease manifestations what was confirmed by the neuro-
psychiatrist examination.
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Figure 1. Calcium daily profile in patient L.
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Figure 2. Calcium daily profile in patient S.

DISCUSSION

Some cases of severe hypercalcemia associated with vi-
tamin D and calcium supplements overdose are described
in patients with hypoparathyroidism, including in presence
the use of dihydrotachysterol (increase of total calcium val-
ues up to 3.7-4.97 mmol/L) [5, 6] and alfacalcidol (increase
of total calcium values up to 4.26 mmol/L) [7]. There is also
data about the development of the milk-alkali syndrome
in patients with chronic hypoparathyroidism who receive
high doses of calcium supplements [8, 9]. In both clinical
cases, we presented daily profiles of patients with chronic
postsurgical hypoparathyroidism treated with alfacalcidol.
Although the treatment allowed to reach the target calci-
um and phosphorus values in the early morning, the daily
calcium profile showed chronic overdose with this drug.

Knowledge of pharmacokinetics of administered medi-
cation is important. After intake alfacalcidol is fully absorbed
in the small intestine, the maximum concentration in plas-
ma is reached in 8-18 h, the circulating half-life is 3 h. Thus,
to maintain a smoother peakless calcemia profile in pa-
tients with chronic hypoparathyroidism, it is recommended
to spread the daily dose over a day.

The physiological PTH release has circadian character,
the blood calcium level is unstable during the day and has
periods of maximum and minimum values. In that way,
the serum calcium level is maximum in the evening (around
20:00) and minimum at night (02:00-04:00) [10] which con-
forms with PTH release stages.

Patients with hypoparathyroidism do not have the cir-
cadian rhythm of PTH and normocalcemia is maintained by
regular intake of medication and calcium-enriched food.

The decrease of calcium level in the evening and at night
is caused by the lack of medication intake; and in such condi-
tions, the later intake of the evening dose may be a solution.

When managing patients with hypoparathyroidism, it is
necessary to actively detect not only hypocalcemia symp-
toms (cramps, paresthesia, muscular hypertonia), but also
the time when these symptoms occur which will allow to per-
sonalize the treatment to maintain the stable calcium level
during the day. To exclude the concomitant psychosomatic
component consultations with other specialists may be re-
quired, including neuropsychiatrist.

The determination of disease control should be per-
sonalized and defines the management and frequency
of follow-up. Our colleagues suggested that the following
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Group 3
- Target blood and urine laboratory values
- Symptoms of the disease persist

Group 4
- Non-target blood and urine laboratory values
- Symptoms of the disease persist

Hypoparathyroidism

Group 1
- Target blood and urine laboratory values
- No symptoms

Group 2
- Non-target blood and urine laboratory values
- No symptoms

Figure 3. Characteristics of groups of patients with hypoparathyroidism as a function of disease compensation level and presence of
comorbidities (based on Igbal K. et al., 2019 [4]).

characteristics significantly impact the disease compensa-
tion patients with chronic hypoparathyroidism (fig. 3) [4].

CONCLUSION

Today, chronic hypoparathyroidism remains the last ma-
jor endocrine deficiency, for which hormonal replacement
therapy has not the spread use.

To maintain target characteristics of phosphorus and
calcium metabolism during the day the standard treatment
uses active metabolites/analogues of vitamin D and calci-
um supplements. This treatment cannot compensate for all
PTH actions and is associated with risk of developing com-
plications, in particular, renal impairment. The management
of patients with chronic hypoparathyroidism requires a per-
sonalized approach from endocrinologists both for diagno-
sis, including calcium daily profile use, and choice of drug
regimen and active follow-up.
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