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ABSTRACT

OBJECTIVE: Chronic hypoparathyroidism causes disrupted calcium-phosphate balance due to parathyroid hormone (PTH)
deficiency. In refractory disease, recombinant PTH (1-34) (teriparatide) can support conventional therapy. This study assessed
short-term biochemical and clinical outcomes under real-word of once-daily teriparatide in refractory hypoparathyroidism.

METHODS: Ten patients with chronic hypoparathyroidism who received subcutaneous teriparatide (20 pg/day) between
January 2021 and September 2025 were retrospectively analyzed. The median duration of teriparatide therapy was 9 months
(interquartile range: 4-22), with a maximum of 27 months. Clinical records, biochemical parameters, and calcium/vitamin D
supplementation requirements were systematically reviewed.

RESULTS: Albumin-corrected calcium increased significantly at 3 months (median 7.79 vs. 6.5 mg/dL, p=0.038) but not at
6 months (p>0.05). Phosphorus decreased at 3 months (p=0.012) with a non-significant trend thereafter (p=0.06). No cor-
relation was observed between calcium change and treatment duration (p=-0.8, p=0.2). All patients reported symptomatic
relief and reduced intravenous calcium requirements, though complete independence was not achieved.

CONCLUSION: Once-daily teriparatide provided transient biochemical improvement and clinical relief in refractory hypoparathy-
roidism but was insufficient to maintain sustained normocalcemia, suggesting possible pharmacological limitations of once-daily
intermittent PTH replacement that warrant further investigation in larger prospective studies. Individualized treatment duration,
alternative dosing regimens, and longer-term controlled studies are warranted to optimize therapeutic outcomes.
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hronic hypoparathyroidism is a rare but challeng-

ing endocrine disorder caused by insufficient or
absent secretion of parathyroid hormone (PTH), re-
sulting in disrupted calcium—phosphate homeostasis,
chronic hypocalcemia, and hyperphosphatemia [1]. In
adults, the most common acquired etiology is post-sut-
gical hypoparathyroidism, which typically occurs as an
iatrogenic complication following anterior neck surgery

involving the thyroid or parathyroid glands [2]. Other
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causes include autoimmune destruction, genetic defects
in parathyroid development or calcium-sensing receptor
signaling, and previous neck irradiation [1, 2].

Although the condition is uncommon, its chronicity
often imposes a substantial treatment burden, frequent
hospitalizations, and impaired quality of life (3, 4]. Cur-
rent standard therapy relies on oral calcium supplements
and active Vitamin D analogs, aiming to maintain serum
calcium within the low-normal range [5]. However, this
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approach does not replace the deficient hormone itself
and fails to restore physiological calcium—phosphate reg-
ulation (1, 6]. Long-term conventional treatment may
lead to hypercalciuria, nephrocalcinosis, renal impair-
ment, and fluctuating serum calcium levels, while some
patients continue to experience symptomatic hypocal-
cemia despite optimized medical therapy [1, 5]. These
cases are considered refractory hypoparathyroidism, rep-
resenting an important therapeutic challenge [7, 8].

In recent years, recombinant human PTH (thPTH)
analogs have emerged as potential replacement thera-
pies for such patients [6]. Among them, thPTH (1-34),
or teriparatide, represents the biologically active N-ter-
minal fragment of the native hormone [9]. Initially ap-
proved for osteoporosis, teriparatide has demonstrated
efficacy in improving calcium control, reducing the need
for calcium and calcitriol supplementation, and allevi-
ating hypocalcemic symptoms in patients with chronic
hypoparathyroidism refractory to conventional ther-
apy (9, 10]. Beyond its calciotropic effects, intermit-
tent PTH (1-34) administration preferentially stim-
ulates bone formation, whereas continuous exposure
has broader renal and phosphaturic actions, potentially
influencing calcium—phosphate balance [11]. Subcuta-
neous administration once or twice daily has been the
most widely used regimen, whereas continuous infu-
sion through insulin pump systems has also been in-
vestigated to achieve smoother biochemical stability in
selected patients [12].

While thPTH (1-84) represents the first and cur-
rently the only approved hormone replacement therapy
for chronic hypoparathyroidism, its limited availability
in many countries, including our region, has led clini-
cians to rely on off-label teriparatide (PTH 1-34) use
[13-15]. Nevertheless, real-world evidence regarding its
eflicacy, optimal dosing frequency, and safety profile re-
mains scarce, particularly in non-trial settings [15].

Herein, we present our institutional experience with
subcutaneous teriparatide administered at a fixed dose of
20 pg once daily in ten patients with refractory chronic
hypoparathyroidism, evaluating short-term biochemical
and clinical outcomes under real-world clinical settings.

MATERIALS AND METHODS

Study Design and Population

This retrospective case series was conducted at the De-
partment of Endocrinology and Metabolism, Basaksehir

Highlight key points

e Once-daily teriparatide therapy resulted in an early improve-
ment in calcium—phosphate balance in patients with refractory
chronic hypoparathyroidism in real-world clinical practice.

¢ The biochemical improvement observed at the 3 month was
not sustained at later follow-up, suggesting limited long-term
efficacy of intermittent once-daily PTH replacement.

e Although sustained normocalcemia was not achieved, patients
consistently experienced symptomatic improvement and a re-
duced need for intravenous calcium supplementation.

e No significant association was found between treatment
duration and calcium response, indicating that therapeutic
efficacy may be influenced by factors other than exposure
time alone.

e These findings support the need for individualized treatment
strategies and alternative dosing regimens to improve long-
term metabolic control in refractory hypoparathyroidism.

Cam and Sakura City Hospital, a tertiary referral center.
Ten patients diagnosed with chronic hypoparathyroid-
ism and treated with teriparatide between January 2021
and September 2025 were included in the analysis. All
patients had persistent hypocalcemia despite optimized
conventional therapy with oral calcium and active Vita-
min D analogs. Refractory hypoparathyroidism was de-
fined as persistent symptomatic hypocalcemia requiring
recurrent intravenous calcium supplementation despite
maximally tolerated doses of oral calcium and active Vi-
tamin D. Written informed consent was obtained from
all participants before inclusion.

Treatment Protocol

All patients received subcutaneous teriparatide adminis-
tered at a fixed dose of 20 pg once daily. The treatment was
initiated after inadequate biochemical and symptomatic
control under standard therapy. Once-daily dosing was
preferred due to local clinical practice patterns and re-
imbursement constraints. As teriparatide is reimbursed
exclusively for osteoporosis in our region, its use in hy-
poparathyroidism requires a formal off-label application;
accordingly, dose escalation was not pursued during the
study period in patients who demonstrated partial clin-
ical and biochemical benefit, though it remains a viable
option through renewed regulatory application in cases
of insufficient long-term response. Oral calcium and cal-
citriol doses were titrated as clinically indicated to main-
tain serum calcium within the target range. Patients were
followed up at baseline, 3 months, and 6 months after
teriparatide initiation.
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Data Collection and Variables

Clinical and biochemical data were retrieved from electronic
medical records, including demographic characteristics, dis-
ease etiology, duration of hypoparathyroidism, and treat-
ment history. Laboratory variables included serum albu-
min-corrected calcium, phosphorus, magnesium, creatinine,
PTH, alkaline phosphatase (ALP), and 25-hydroxyvitamin
D concentrations, along with 24-h urinary calcium excre-
tion. The primary outcome was the change in serum calcium
concentration from baseline to 3 and 6 months, while sec-
ondary outcomes included changes in serum phosphorus,
urinary calcium excretion, and the requirement for intra-
venous calcium supplementation. Adverse events, particu-
larly symptoms of hypo- or hypercalcemia, were recorded at
each visit to assess treatment efficacy and tolerability.

Statistical Analysis

All statistical analyses were performed using the IBM Sta-
tistical Package for the Social Sciences Statistics for Win-
dows, Version 29.0 (IBM Corp., Armonk, NY, USA).
Continuous variables were expressed as median values
with interquartile ranges (IQR; between the 25™ [Q1]
and 75" [Q3] percentiles), given the small sample size
and non-normal data distribution. Accordingly, non-para-
metric statistical tests were applied. Paired comparisons
of biochemical parameters between baseline, 3-month,
and 6-month time points were conducted using the Wil-
coxon signed-rank test. The relationship between changes
in serum calcium levels (ACa) and the total duration of
teriparatide therapy was assessed using Spearman’s rank
correlation coefficient (p). Due to the exploratory nature
of the study, no adjustment for multiple comparisons was
applied. All statistical tests were two-tailed, and a p<0.05
was considered statistically significant.

Ethical Approval

The study protocol was approved by the Institutional
Ethics Committee of Basaksehir Cam and Sakura City
Hospital and conducted in accordance with the princi-
ples of the Declaration of Helsinki. The ethics committee
approval number was E96317027-514.10-277446986,
dated May 30, 2025.

RESULTS

Patient Characteristics

A total of ten patients with chronic hypoparathyroidism
were included, eight of whom were female and two male.

The median age was 39.5 years (IQR: 35-41.5). Eight
patients had post-surgical hypoparathyroidism, and two
had the idiopathic form. Among the post-surgical group,
three had previously received radioactive iodine ablation.

The median duration from the initial surgery to teri-
paratide initiation was 43.5 months (IQR: 18.75-172).

All patients had previously received conventional ther-
apy consisting of oral elemental calcium titrated up to 5 g/
day and calcitriol up to 4 pg/day, in addition to 800 IU/
day cholecalciferol and 720 mg/day oral magnesium salt.
The median daily doses before teriparatide initiation were
5000 mg (IQR: 4800-5200) for oral calcium and 4 pg
(IQR: 3.5-4.5) for calcitriol. Despite gradual optimiza-
tion of these doses, all patients remained symptomatic and
required regular intravenous calcium gluconate infusions
to maintain biochemical or clinical stability. Quantitative
data on intravenous calcium replacement were inconsis-
tently available and thus excluded from analysis.

Evaluation for malabsorption syndromes was per-
formed in nine patients; all had negative celiac serology.
Upper gastrointestinal endoscopy was performed in four
patients, and duodenal biopsies revealed gluten-sensitive
enteropathy in one case.

Treatment Course and Biochemical Response

All patients received subcutaneous teriparatide at a fixed
dose of 20 pg once daily. The median duration of therapy
was 9 months (IQR: 4-22), with the longest follow-up
period of 27 months in one patient. The reduced number
of patients available for 6-month analysis (n=4) reflects
the fact that four patients had not yet reached this time-
point at the time of data collection, rather than dropout
or loss to follow-up; all ten patients remained on treat-
ment throughout the observation period. The baseline,
3., and 6®-month biochemical parameters — including
serum albumin-corrected calcium, phosphorus, magne-
sium, ALP, 25-hydroxyvitamin D, and 24-h urinary cal-
cium — are summarized in Table 1.

At baseline, the median albumin-corrected calcium
was 6.5 mg/dL (IQR: 6.12-6.67). Median calcium in-
creased to 7.79 mg/dL (IQR: 6.74-8.25) at month 3,
showing a statistically significant increase compared with
baseline (Z=-2.07, p=0.038). At month 6, the value was
6.96 mg/dL (IQR: 6.24-7.14), and the difference was
not statistically significant compared with either baseline
(Z=-0.73, p=0.465) or month 3 (Z=-1.07, p=0.285)
(Fig. 1A). The association between the change in serum
calcium concentrations (ACa; defined as the difference
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TABLE 1. Biochemical parameters at baseline and during teriparatide therapy

Parameter Baseline

3" month 6% month

Albumin-corrected calcium (mg/dL)
Phosphorus (mg/dL)

Magnesium (mg/dL)

ALP (U/L)

25-hydroxyvitamin D (ng/mL)

6.5 (6.12-6.67)
5.5 (4.97-5.84)
1.82 (1.6-1.91)
72 (66.75-78.75)
21 (17.75-25.5)

24-h urinary calcium (mg/day) 55 (7-322) (n=5)

7.79 (6.74-8.25) (n=9)
4.95 (3.89-5.25) (n=9)
1.78 (1.62-1.93) (n=8)
87.5 (61.5-105.5) (n=8)
16 (14.5-25.2) (n=6)
78, 75 (n=2)*

6.96 (6.24-7.14) (n=4)
4.41 (4.3-5.08) (n=4)
1.59 (1.58-1.67) (n=4)
103 (80-151) (n=4)
21 (20-31) (n=3)
342, 34 (n=2)*

Data are presented as median (interquartile range) unless otherwise specified. For parameters available in fewer than four patients, median (range) is shown.
*For parameters with data available in only two patients, individual values are presented instead of summary statistics. ALP: Alkaline phosphatase.

between 6%-month and baseline albumin-corrected cal-
cium) and the total duration of teriparatide therapy was
assessed. No statistically significant correlation was ob-
served between ACa and the duration of treatment (p=-
0.8,p=0.2), based on four paired observations, indicating
that calcium response was not dependent on treatment
duration within the observed follow-up period.

Median serum phosphorus levels decreased from
5.5 mg/dL (IQR: 4.97-5.84) at baseline to 4.95. mg/
dL (IQR: 3.89-5.25) at month 3, demonstrating a sta-
tistically significant reduction (Z=-2.52, p=0.012). At
month 6, the median phosphorus was 4.41 mg/dL (IQR:
4.3-5.08), showing a non-significant trend toward re-
duction compared with baseline (Z=-1.83, p=0.068),
and no significant difference between months 3 and 6
(Z=-1.07, p=0.285) (Fig. 1B).

Other biochemical parameters are summarized in
Table 1. Baseline median magnesium was 1.82 mg/dL
(IQR: 1.6-1.91), 25-hydroxyvitamin D was 21 ng/
mL (IQR: 17.75-25.5), PTH was 4.09 pg/mL (IQR:
3.1-10.2), and ALP was 72 U/L (IQR: 66.7-78.7).
At month 3, median ALP was 87.5 U/L (IQR: 61.5-
105.5). Baseline 24-h urinary calcium data were avail-
able in five patients, with a median of 55 mg/day (IQR:
7-322). Corresponding values at month 3 were 75 mg/
day and 78 mg/day (two patients), and at month 6 were
342 mg/day and 34 mg/day (two patients). Urinary cal-
cium data were insufficient for robust statistical analysis
and were therefore interpreted descriptively.

Clinically, all patients reported a reduction in muscle
cramps, paresthesias, or other hypocalcemic symptoms
by the 3" month of therapy. Due to the retrospective de-
sign, symptom improvement was based on patient reports
rather than standardized clinical scales. At this point,

FIGURE 1. Changes in serum albumin-corrected calcium (A)
and phosphorus (A) concentrations during teriparatide
therapy in patients with refractory chronic hypoparathy-
roidism. (A) Serum albumin-corrected calcium concentra-
tions (mg/dL) at baseline, 3, and 6" months of teriparatide
therapy. (B) Serum phosphorus concentrations (mg/dL) at
baseline, 3¢, and 6™ months of teriparatide therapy. Box-
plots represent median values (horizontal line), interquar-
tile ranges (boxes), and ranges (whiskers).

requirements decreased in all cases, with median daily
doses of 2000 mg (IQR: 1750-2250) for calcium and
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1.5 pg (IQR: 1.25-1.75) for calcitriol. At the 6-month
follow-up, mild recurrence of hypocalcemic symptoms
was observed in all patients, accompanied by an increase
in oral calcium and calcitriol doses compared to month
3, though still lower than pre-teriparatide levels. Median
daily doses were 3500 mg (IQR: 3250-3750) for cal-
cium and 2.5 pg (IQR: 2.25-2.75) for calcitriol.

Four patients no longer required intravenous calcium
supplementation. Among the six patients who contin-
ued to require intravenous calcium, a marked reduction
in infusion frequency was documented in all cases: One
patient reduced from weekly to monthly infusions; one
patient required only a single infusion throughout the
entire follow-up period, compared with infusions every
3 weeks before treatment; two patients reduced from
monthly infusions to two infusions over 6 months; and
two patients reduced from monthly infusions to a single
infusion over the 6-month follow-up period. No teri-
paratide-related adverse events were observed during
follow-up. Patients remain under ongoing clinical and
biochemical monitoring for long-term outcomes.

DISCUSSION

In this real-world cohort of ten patients with refractory
chronic hypoparathyroidism, once-daily teriparatide
(PTH [1-34], 20 pg/day) achieved temporary biochem-
ical stabilization and marked symptomatic relief but was
insufficient to ensure sustained normocalcemia. These
findings illustrate both the clinical value and the inher-
ent pharmacological constraints of intermittent PTH
replacement in restoring long-term calcium homeostasis.

thPTH (1-84) was approved by the U.S. Food and
Drug Administration in 2015 for the treatment of refrac-
tory hypoparathyroidism, following the pivotal Phase III,
randomized, double-blind, placebo-controlled replace trial
(13]. In that study, once-daily subcutaneous administra-
tion of 50-100 pg of thPTH (1-84) enabled 53% of pa-
tients to reduce their calcium and Vitamin D requirements
by more than 50%, while 43% achieved independence from
active Vitamin D with less than and 500 mg of daily el-
emental calcium supplementation [13]. Moreover, treat-
ment was associated with significant reductions in serum
phosphorus and urinary calcium levels, as well as improve-
ments in quality of life compared with conventional ther-
apy [13, 16]. Despite the approval of thPTH (1-84), its
availability and accessibility remain limited worldwide,
leading to continued off-label use of teriparatide (thPTH
[1-34]) as an alternative in clinical practice [17].

Several case reports and small series have evaluated
the use of both thPTH (1-34) and thPTH (1-84) in
managing refractory hypocalcemia, employing either in-
termittent subcutaneous injections or continuous subcu-
taneous infusion systems [5, 9, 18]. Andrysiak-Mamos et
al. [18] reported that subcutaneous injections of thPTH
(1-34) resulted in rapid correction of hypocalcemia and
resolution of symptoms within days to weeks in three
patients with post-operative hypoparathyroidism un-
responsive to conventional therapy. Similarly, Saraiva et
al. [9] Described a patient with chronic post-operative
hypoparathyroidism who achieved sustained normocal-
cemia without supplementation using continuous subcu-
taneous infusion of thPTH (1-34) through an insulin
pump. Supporting these findings, Fuss et al. [5] Demon-
strated that while twice-daily injections of thPTH (1-
34) or thPTH (1-84) provided transient biochemical
improvement, only continuous subcutaneous infusion of
thPTH (1-34) ensured long-term stability. Collectively,
these reports suggest that continuous delivery systems
may achieve more stable PTH concentrations and im-
proved calcium-phosphate balance compared with once-
daily administration.

In our cohort, all patients received once-daily subcuta-
neous teriparatide at 20 pg/day. A statistically significant
biochemical improvement was observed at 3 months,
characterized by increased serum calcium and decreased
phosphorus levels. This reduction in serum phosphorus,
together with transient calcium stabilization, under-
scores the short-term clinical utility of teriparatide as
an adjunctive therapy in refractory hypoparathyroidism.
However, by month 6, the improvement in calcium con-
centrations was not sustained, and mild recurrence of
hypocalcemic symptoms was observed in all patients, ne-
cessitating escalation of oral calcium and calcitriol sup-
plementation. While intravenous calcium requirements
decreased, complete independence was not achieved in
most cases. No significant correlation was found be-
tween changes in serum calcium and the total duration
of teriparatide therapy, indicating that the biochemical
response was not dependent on treatment length within
the observed follow-up period. It should be noted, how-
ever, that this correlation analysis was based on four
paired observations, which limits the statistical power of
the test and precludes definitive conclusions regarding the
relationship between treatment duration and calcium re-
sponse. These findings are consistent with earlier reports
showing that intermittent teriparatide administration
may offer transient biochemical stabilization, but not the
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steady-state control observed with continuous infusion
regimens (5, 9]. The observed pattern may be explained
by teriparatide’s short plasma half-life (approximately 1
h) and its rapid renal clearance, leading to fluctuations
in serum calcium levels [19]. Beyond these pharmacoki-
netic considerations, additional mechanisms may have
contributed to the attenuation of response at 6 months.
Repetitive intermittent PTH receptor stimulation has
been proposed to induce progressive receptor desensi-
tization, potentially reducing calciotropic efficacy over
time; however, this mechanism has not been formally
demonstrated in the context of hypoparathyroidism
treatment and remains speculative. Adaptive renal mech-
anisms, including compensatory changes in tubular cal-
cium reabsorption with prolonged PTH exposure, may
represent a further contributing factor. In addition, the
escalation of oral calcium and calcitriol doses observed
at 6 months in our cohort reflected a deliberate clinical
decision in response to insufficient biochemical control,
rather than patient non-compliance, underscoring the
limitations of fixed-dose once-daily teriparatide as a
standalone stabilizing agent in this population. Further-
more, intermittent PTH exposure predominantly stim-
ulates osteoblastic bone formation, whereas continuous
exposure also influences renal calcium reabsorption and
phosphate excretion to a greater extent, potentially ex-
plaining the differential biochemical outcomes [20].

The reduction in serum phosphorus observed at 3
months aligns with the known phosphaturic action of
PTH, mediated through downregulation of sodium-
phosphate cotransporters in the renal proximal tubules
[21]. However, the non-significant trend toward higher
phosphorus levels at 6 months may reflect waning hor-
monal efficacy, suboptimal compliance, or adaptive renal
mechanisms. Notably, serum ALP levels showed a mod-
est rise, which may reflect increased bone turnover as-
sociated with PTH exposure. Similar increases in bone
turnover markers have been documented in patients
receiving both thPTH (1-34) and rhPTH (1-84)
(10, 22]. Because teriparatide dose escalation was not
attempted in our cohort, it remains uncertain whether
higher or more frequent dosing could have yielded more
stable biochemical control.

No adverse events related to teriparatide were ob-
served during follow-up. Concerns about a potential
osteosarcoma risk with long-term PTH exposure stem
from pre-clinical rat models, where prolonged high-dose
administration induced osteosarcoma formation [23].
However, extensive post-marketing surveillance and

longitudinal data from osteoporosis trials have not con-
firmed an increased osteosarcoma risk in humans [24].
Moreover, the long-term extension of thPTH (1-84)
therapy in hypoparathyroidism, reported by Mannstadt
etal. [22], demonstrated sustained eflicacy and biochem-
ical stability over a 5-year period without skeletal safety
concerns or osteosarcoma occurrence. In our cohort, the
median duration of teriparatide treatment was 9 months,
with one patient continuing therapy for 27 months, and
no adverse skeletal or systemic effects were observed.
Although these findings support the short- to mid-term
safety of teriparatide in refractory hypoparathyroidism,
longer observation is warranted to confirm its long-
term tolerability and bone safety profile. Our findings
reflect real-world clinical practice in a tertiary referral
center and may therefore differ from tightly controlled
clinical trial settings. An important area of uncertainty
in our cohort concerns renal calcium handling. Conven-
tional therapy for chronic hypoparathyroidism is asso-
ciated with a well-established risk of hypercalciuria and
nephrocalcinosis, which represents one of the principal
long-term complications of this treatment approach [1,
8]. Although teriparatide has been suggested to exert a
more favorable effect on urinary calcium excretion com-
pared with standard therapy [10, 13], the limited and
inconsistent availability of 24-h urinary calcium data in
our cohort, present in only five patients at baseline and
two at follow-up, precludes any meaningful assessment
of nephrocalcinosis risk in this series. This gap should be
explicitly acknowledged not merely as a methodological
constraint but as a clinically relevant unresolved question.
Prospective studies in this population must incorporate
mandatory, protocol-driven urinary calcium monitoring
to adequately characterize the renal safety profile of teri-
paratide in refractory hypoparathyroidism.

This study has several limitations. The retrospective
design, small sample size, and variability in follow-up
intervals may limit the generalizability and external va-
lidity of our findings. Notably, the limited number of
patients with 6-month data (n=4) is attributable to vari-
able treatment durations at the time of data collection
rather than attrition, though this nonetheless restricts
the interpretability of longer-term outcomes. Symptom
improvement was based on patient self-reports rather
than standardized clinical scales, which introduces po-
tential subjectivity. Quantitative urinary calcium data
were incomplete, precluding a comprehensive assess-
ment of renal calcium handling and nephrocalcinosis
risk. Although 24-h urinary calcium collection was re-
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quested at each clinical visit, a substantial proportion of
patients did not provide complete samples at follow-up
timepoints, reflecting the challenges of timed urine col-
lection in a chronically ill population managed in a re-
al-world clinical setting rather than under a prospective
protocol. Furthermore, bone turnover markers other
than ALP and bone mineral density measurements
were not systematically evaluated, limiting conclusions
regarding skeletal effects. Real-world evidence on teri-
paratide use in refractory hypoparathyroidism remains
scarce, particularly in regions where approved PTH re-
placement therapy is inaccessible; in this context, even
small observational cohorts contribute meaningful clin-
ical data to guide future prospective investigations. De-
spite these constraints, the present study contributes re-
al-world data to the scarce literature on teriparatide use
in refractory hypoparathyroidism, particularly within a
Middle Eastern clinical context that remains underrep-
resented in existing studies. Prospective, multicenter
trials with standardized biochemical, skeletal, and pa-
tient-reported outcome measures, including mandatory
24-h urinary calcium monitoring to adequately charac-
terize renal calcium handling and nephrocalcinosis risk,
are warranted to better define the long-term efhicacy,
safety, and optimal dosing strategies for teriparatide in
this population. Furthermore, the absence of adjust-
ment for multiple comparisons, while consistent with
the exploratory design of this study, represents an addi-
tional analytical limitation; accordingly, the reported p-
values should be interpreted as hypothesis-generating
rather than confirmatory.

Conclusion

Once-daily teriparatide (20 pg) contributed to the short-
term improvement of calcium-phosphate homeostasis
and reduced intravenous calcium dependency in patients
with refractory chronic hypoparathyroidism. However,
its effects were not sustained beyond 3 months, sug-
gesting that once-daily administration at a fixed dose
may be insufficient for long-term biochemical control
in some patients, though definitive conclusions regard-
ing optimal dosing strategies cannot be drawn from this
limited dataset. Individualized therapeutic strategies and
alternative dosing regimens warrant evaluation in future
prospective studies. Larger, prospective, controlled stud-
ies are warranted to confirm the long-term eflicacy, safety,
and optimal administration protocols for teriparatide in
this challenging patient population.
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