
PTH(1–34) for the primary prevention of post-
thyroidectomy hypocalcemia: the THYPOS trial

A. Palermo1*, G. Mangiameli2*, G. Tabacco1, F. Longo2, C. Pedone3,
S.I. Briganti1, D. Maggi1, F. Vescini4, A. Naciu1, A. Lauria Pantano1, N. Napoli 1,
S. Angeletti5, P. Pozzilli1, P. Crucitti2, S. Manfrini1

1 Department of Endocrinology and Diabetes, University Campus Bio-Medico, Rome, Italy; 2 Department
of Neck and Chest Surgery, University Campus Bio-Medico, Rome, Italy; 3 Department of Geriatric
Medicine, University Campus Bio-Medico, Rome, Italy; 4 Department of Endocrinology and Diabetes,
Santa Maria della Misericordia Hospital, Udine, Italy; 5Department of Laboratory Medicine, University
Campus Bio-Medico, Rome, Italy

Context: There are no studies evaluating teriparatide for prevention of post-thyroidectomy
hypocalcemia.

Objective: To evaluate whether teriparatide can prevent post-surgical hypocalcemia and shorten
the hospitalization in subjects at high risk of hypocalcemia following thyroid surgery.

Design: Prospective Phase II Randomized Open Label Trial.

Setting: Surgical ward.

Patients: 26 subjects (6 males, 20 females) with iPTH�10 pg/ml, 4 hours after thyroidectomy.

Intervention: Subjects have been randomized (1:1) to receive subcutaneous administration of 20
mcg of teriparatide every 12 hours until the discharge (treatment group) or to follow standard
clinical care (control group).

Main Outcome Measure: Adjusted serum calcium, duration of hospitalization, calcium/calcitriol
supplementation.

Results: Overall, the incidence of hypocalcemia was 3/13 in treatment group and 11/13 in the
control group (P�0.006). Treated patients had a lower risk of hypocalcemia than controls [RR 0.26
(95% CI:0.09–0.723)]. The median duration of hospitalization was 3 days (IQR:1) in control subjects
and 2 days (IQR:0) in treated subjects (P�0.012). One month after discharge, 10/13 subjects in the
treatment group had stopped calcium carbonate supplements, while only 5/13 in the control group
had discontinued calcium. The ANOVA for repeated measures showed a significant difference in
calcium supplements between groups at one month visit (P�0.04) as well as a significant difference
between discharge and one month visit in the treatment group (P for interaction time group �0.04)

Conclusions: Teriparatide may prevent post-surgical hypocalcemia, shorten the duration of hos-
pitalization and reduce the need for calcium and vitamin D supplementation after discharge in
high risk subjects after thyroid surgery.

mcA recent meta-analysis has estimated that the preva-
lence of post-thyroidectomy hypocalcemia may range

from 19% up to 38% (1). In particular, transient hypo-
parathyroidism after neck surgery is relatively common,

ranging from 6.9% to 46% (2–4). However, its true prev-
alence is probably underestimated for many reasons: lack
of clear definitions of hypocalcemia, variety of laboratory
ranges for normocalcemia and reference values, timing of
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blood sampling in the postoperative period and short or
incomplete follow-up (5). Postsurgical hypocalcemia can
lead to a high risk of arrhythmias and symptomatic pa-
tients often require extended hospitalizations following
thyroid surgery with increased healthcare costs (6). Pre-
dicting the risk of developing hypoparathyroidism is a
challenge for the best care offered to patients. In particu-
lar, some studies indicate that iPTH levels measured
shortly after thyroidectomy have a high predictive value:
iPTH levels below the normal range (�10 pg/mL) at 4 and
6 hours after the operation may correctly predict postop-
erative hypocalcemia (7, 8). Indeed, Grodski et al have
concluded that iPTH levels � 10 pg/mL, at 4 hours after
total thyroidectomy, had a good precision to predict hy-
pocalcemia (serum albumin-adjusted calcium level � 8
mg/dL) 24 hours after surgery, with a positive predictive
value (PPV) of 90% (9), sensitivity 94% and specificity
100% with overall accuracy 98% (7).

PTH 1–34 has been successfully tested in permanent
chronic hypoparathyroidism. In particular, Winer et al
have demonstrated that the administration of once-daily
PTH(1–34) can restore normocalcemia for 12 hours (10),
whereas twice-daily administrations or pump infusion is
able to reduce the required total daily dose of calcium and
bone turnover markers together with restoring normocal-
cemia (11–13). Recently, it has been clearly demonstrated
that replacement therapy using twice-daily 20-mcg sub-
cutaneous injection of PTH(1–34) was able to maintain
serum calcium and phosphate levels and to improve qual-
ity of life (QOL) in adult subjects with postsurgical hypo-
parathyroidism with no serious side effects (11). A very
recent pilot study has also shown that teriparatide ther-
apy, in patients with post-thyroidectomy hypoparathy-
roidism, can both control symptomatic hypocalcemia and
reduced the duration of hospitalization (14).

No data are available on the effect of teriparatide as a
primary prevention for postsurgical hypocalcemia. The
aim of this Prospective Phase II Randomized Open Label
Trial was to evaluate whether teriparatide can prevent
postsurgical hypocalcemia in high risk subjects after thy-
roid surgery. We also investigated the effect of teriparatide
on the duration of hospitalization and on the need for
calcium and vitamin D supplementation after the
discharge.

Materials and Methods

Study population and study design
This is a Monocentric Prospective Phase II Randomized Open

Label Trial (Teriparatide for HYpocalcemia in POst-surgical
Subjects: Thypos Trial).

Screening. At Surgical ward, at University Campus Bio-Medico
(Rome), preoperatively, all patients with formal surgical indica-
tion for thyroidectomy (thyroid cancer or Grave’s disease or
multinodular goiter) were screened for the study. During the
screening visit, we have evaluated patients’ baseline status and
clinical history. Physical examination was performed and height
and body weight (body mass index (BMI) kg/m2), were recorded.
At 8.00 AM, in a fasting state, a blood sample was drawn and
calcium, phosphate, albumin, magnesium, iPTH, 25 OH vitamin
D, kidney and liver function were measured. Exclusion criteria
were:

- Age younger than 18 years
- Pregnancy
- Renal failure (glomerular filtration rate (GFR) � 30

mL/min)
- Hypersensitivity to the active substance or excipients
- Any prior parathyroid pathology
- Preexisting hypercalcemia
- Metabolic bone disease other than osteoporosis
- Ongoing therapy for osteoporosis
- Administration of calcitonin, systemic corticosteroids, es-

trogens, raloxifene, fluoride, lithium, loop or thiazide diuretics,
aromatase inhibitors or other drugs that could interfere with
calcium metabolism in the last 12 months

- History of skeletal malignancies (primary or metastatic)
- Active or recent urolithiasis
- Unexplained elevation of serum alkaline phosphatase levels
- Prior radiation therapy involving the skeleton
- Serum magnesium levels below the lower limits or above the

upper limits of normal
All the screened patients (seventy-two subjects) underwent

total thyroidectomy. All surgical procedures were performed by
two experienced endocrine surgeons working at the Neck and
Chest Surgery department, University Campus Bio-Medico
(Rome). Total thyroidectomy was defined as total bilateral ex-
tracapsular thyroidectomy. Operative time was registered and
surgical procedures lasted from 70 to 90 minutes. iPTH was
measured at 4 hours after the end of the surgical procedure. Every
surgical procedure was performed between 8.00 AM and 10.00
AM.

Enrollment. Twenty-six subjects (26/72) experienced iPTH lev-
els at 4 hours after thyroidectomy � 10 pg/ml therefore they were
enrolled in the present study. Enrolled subjects were randomized
(1:1) to receive treatment with teriparatide (treatment group) or
following the standard clinical care (“wait and see”) (15–17).
Indeed, up to now there are no clinical guidelines that recom-
mend supplements and/or drugs to prevent post surgical hy-
pocalcemia. A blocked randomization scheme was generated by
a software algorithm (“blockrand” package for R). A nurse was
educated to the subcutaneous abdominal administration of 20
mcg of teriparatide using an injection pen (Forsteo® Eli Lilly
Nederland B.V.). The first administration was done immediately
after the randomization. Subsequent administrations were done
every 12 hours until discharge. Therefore, subjects belonging to
the treatment group received 4 subcutaneous administrations of
teriparatide according to the mean duration of hospitalization
after surgery (2 days).

At 8.00 AM on postoperative days 1 and 2, in a fasting state,
a blood sample was drawn and calcium, phosphate, albumin,
magnesium, were measured. A clinical evaluation and ECG were
performed in order to exclude signs or symptoms of hypocalce-
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mia. In the presence of any sign or symptom of hypocalcemia, a
new blood sample was drawn in order to confirm the hypocal-
cemic state. According to the previous studies (5, 7), we defined
Hypocalcemia as a serum calcium concentration � 8.0 mg/dL in
at least one measurement. The presence and type of symptoms of
hypocalcemia was registered by a surgeon or by a nurse, together
with the evaluation of Chvostek and Trousseau’s signs, twice a
day, from the day of surgery to hospital discharge. Hypocalcemic
patients received supplementation therapy, even if asymptom-
atic. Supplementation therapy included 1g every 12 hours of oral
calcium (Metocal 1250 mg tablets, Artropharm A.P.S.; 1 tablet
contains 500 mg elemental calcium) and 0.25 mcg every 12 hours
of 1,25(OH)vitamin D (calcitriol [Rocaltrol] 0.25 mcg tablets;
Roche SpA, Milan, Italy). If symptoms persisted following oral
therapy or in the presence of electrocardiographic (ECG) abnor-
malities or calcium concentration � 7 mg/dL, intravenous (IV)
calcium gluconate was administered. Supplementation therapy
was adjusted on the basis of serum calcium measurements. If a
patient belonging the treatment group developed hypocalcemia,
teriparatide was stopped and calcium and vitamin D supplemen-
tation therapy was started.

Discharge. At the discharge, all the subjects were prescribed 2 g
elemental calcium per day together with 0.5 mcg per day of
1,25(OH)vitamin D. In order to balance the treatment with cal-
cium and vitamin D after the discharge, measurement of blood
calcium, phosphate and albumin was scheduled every week for
1 month, for each subject. In particular, if serum albumin-ad-
justed calcium remained stable above the 8.0 mg/dL without any
symptoms, calcium supplement was reduced by 1000 mg dec-
rements until the potential withdrawal was reached. If calcium
supplementation was stopped, calcitriol was reduced by 0.25
mcg (weekly) decrements until the potential withdrawal was
reached maintaining stable serum calcium.

Assays. iPTH was measured by an immunochemiluminometric
assay using the automatic analyzer Modular E170 (Roche Di-
agnostics, Indianapolis, Ind, USA). Normal serum iPTH levels
ranged between 10 and 65 pg/ml. Serum calcium was measured
by automated techniques. Serum calcium was adjusted for al-
bumin by the following formula: (0.8 [4.0 - patient’s albumin] �
serum calcium) (18). Serum phosphate, magnesium and creati-
nine were also measured by automated techniques. Fasting blood
sampling was obtained in the morning (from 8:00 to 8:30 AM).

Sample size calculation and statistical analysis
Previous studies have shown that measurement of iPTH lev-

els � 10 pg/ml at 4 hours after thyroidectomy has a PPV of 90%
(9), sensitivity 94% and specificity 100% with an overall accu-
racy of 98% in predicting hypocalcemia (7). According to these
findings, our hypothesis is that in patients with low PTH levels
after thyroidectomy a reduction of � 60% incidence of hypocal-
cemia can be achieved in the group treated with teriparatide (a
value considered to be clinically relevant). Therefore the required
sample size to achieve 80% statistical power at two side signif-
icant p value of 0.05 is of 11 subjects for each group.

The two groups were compared using descriptive statistics,
differences were evaluated using the t test for independent groups
or the �2 test, as appropriate. The variation of serum calcium
concentration over time in the two groups was analyzed using
ANOVA for repeated measures including a time group interac-

tion. The risk of developing hypocalcemia in the treatment group
compared to the control group was estimated by calculating the
relative risk with 95% confidence intervals. Finally, longitudinal
changes in serum calcium concentration and dose of calcium and
vitamin D supplementation were evaluated using ANOVA for
repeated measures.

Ethics
All investigations were conducted in accordance with the

Declaration of Helsinki. The study was approved by our local
Ethical Committee and all the patients signed an informed con-
sent statement allowing their anonymized information to be used
for data analysis. Patient’s records were anonymized and de-
identified prior to analysis. ISRCTN registry (reference number:
ISRC TN74486450).

Results

Baseline features
Twenty-six subjects were recruited for this study (6

males, 20 females, mean age 53.4, SD 17.0). Baseline pa-
tient characteristics for both groups are summarized in
Table 1. No differences among the factors known to neg-
atively affect calcium balance after thyroidectomy were
found between the two groups (Table 1).

Biochemical and clinical evaluation
Overall, the incidence of hypocalcemia was 3/13 in

treatment group and 11/13 in the control group (P � .006)

Table 1. Baseline Characteristics of the study
population.

CONTROL GROUP
(n � 13)

TREATMENT
GROUP (n � 13) P-value

M (%) 25 18 1
Age (yrs) 51.1 (19.7) 55.9 (13.8) 0.506
BMI (kg/

m2)
26.1 (4.1) 25 (4.5) 0.529

Adjusted
serum
calcium
(mg/dl)

9.1 (0.3) 9.1 (0.4) 0.925

Serum
Phosphate
(mg/dl)

3.4 (0.5) 3.2 (0.7) 0.457

Basal iPTH
(pg/ml)

57.9 (20.4) 61.1 (24) 0.74

25
(OH)Vitamin
D (ng/
ml)

22.9 (7) 24.3 (5.9) 0.596

Serum
creatinine
(mg/dl)

0.7 (0.2) 0.7 (0.1) 0.953

Magnesium
(mg/dl)

1.9 (0.3) 1.9 (0.2) 0.847

PTH at 4 h
(pg/ml)

6 (3.7) 6.5 (3.1) 0.701
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(Figure 1). At day one, we observed one hypocalcemic
event in the treatment group and two events in control
group. The relative risk for hypocalcemia in the treatment
group compared to the control group was 0.26 (95% CI:
0.09 – 0.723).

In the treatment group, mean serum albumin-adjusted
calcium concentration on postoperative days 1 and 2 were
8.8 mg/dl and 8.3 mg/dl, respectively. The corresponding
figures in the control group were 8.2 mg/dl (P � .006 vs.
treatment group) and 7.6 mg/dl (P � .001 vs. treatment
group) (ANOVA for repeated measures P � .006) (Figure
2).

Two out of three hypocalcemic subjects belonging to
the treatment group experienced minor signs or symptoms
of hypocalcemia such as perioral tingling with positive
Chvostek’s sign that disappeared after calcium/vitamin D
administration.

In the control group, all the subjects with hypocalcemia
(11/13) experienced minor symptoms such as perioral tin-
gling with positive Chvostek’s sign. In only 3 subjects,
Trousseau’s sign and carpopedal spams were both posi-
tive. Oral calcium and calcitriol administration led to full
resolution of symptoms. No subject required IV calcium
administration.

The median duration of hospitalization was 3 days
(IQR: 1) in control subjects and 2 days (IQR: 0) in treated
subjects (P � .012). At hospital discharge, patients treated
with teriparatide had a median calcium level of 8.5 mg/dL
(SD: 0.5) while control subjects had a median calcium level
of 7.8 mg/dL (SD: 0.4) (P � .001).

Safety data
No serious adverse events occurred during the study

period. Only 2 subjects experienced nausea (both in treat-
ment group) but the symptom was mild and they did not
require any drugs. The 2 subjects belong to treatment
group but the symptom was mild and they did not require
any drugs to control it.

According to the study protocol, 3 subjects discontin-
ued teriparatide treatment due to hypocalcemia onset. No
other adverse events requiring discontinuation of teripa-
ratide treatment were observed.

Calcium and Calcitriol supplementation at 30 days
after the discharge

All patients were prescribed calcium (2000 mg/d) and
calcitriol (0.5 mcg/d) at discharge. One month after dis-
charge, 10 out of 13 subjects in the treatment group had
stopped calcium carbonate supplements (mean dose of
calcium supplementation in the whole treatment group �
308 mg/d), while only 5 subjects out of 13 in the control
group had discontinued calcium (mean dose of calcium
supplementation in the whole control group � 1083 mg/
d). The ANOVA for repeated measures showed a signif-
icant difference in calcium supplements between groups at
one month visit (P � .04) as well as a significant difference
between discharge and one month visit in the treatment
group (P for interaction time group � 0.04) (Figure 3).

In the treatment group, 5 out of 13 subjects had dis-
continued calcitriol therapy and the mean dose of vitamin

Figure 1. Incidence of hypocalcemia during the first and second
postoperative day. Overall incidence of hypocalcemia between the
groups, P � .006

Figure 2. Serum albumin-adjusted calcium trend during the
first and second postoperative day. Top solid line is the
treatment group. Solid and dotted lines are for mean values. Bars
are for SD. ANOVA for repeated measures P � .006.
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D supplementation at one month visit was 0.153 mcg/d. In
the control group, 5 out of 13 subjects had stopped cal-
citriol therapy and the mean dose of vitamin D supple-
mentation at one month visit was 0.187 mcg/d (P � .472,
interaction time group P � .603) (Figure 4).

In treatment group, the mean serum albumin-adjusted
calcium concentration on postoperative days 30 was 8.7 �

0.4; in control group, the mean serum albumin-adjusted
calcium concentration at 1 month after discharge was 8.7
� 0.3.

Discussion

We have demonstrated that teriparatide may prevent the
onset of postsurgical hypocalcemia in subjects with high
risk of hypocalcemia after thyroidectomy.

It has been estimated that hypocalcemia may occur in
approximately 15% and 85% of hospitalized and criti-
cally ill patients, respectively (19). In particular, in post-
operative subjects, reduced oral intake, nutritional com-
promise, and hemodilution due to infusion of IV fluids
could explain transient hypocalcemia, which is often
asymptomatic and mild (20). Instead, subjects who un-
dergo neck surgery such as thyroidectomy can experience
severe hypocalcemia due to the devascularization of para-
thyroid tissue and/or inadvertent gland removal (21).

It has been well established that the most common form
of transient or permanent hypoparathyroidism is postsur-
gical. Moreover, neck exploration for thyroid cancer,
Graves’ disease, large multinodular goiter, together with
poor surgeon’s experience, vitamin D deficiency, age and
rate of PTH decline may represent important factors that
will negatively affect the calcium and phosphate balance
(22, 23).

As shown in Table 1, our study population was homo-
geneous relative to the potential risk factors for hypocal-
cemia: in fact, at baseline, the above-mentioned parame-
ters did not significantly differ between treatment and
control groups. In particular plasma vitamin D was similar
in the two groups thus avoiding the risk of a pre- and
postsurgical different stimulation of PTH secretion. This
hypothesis is confirmed by iPTH level at 4 hours after
thyroidectomy, that did not show any significant differ-
ence between the two groups, but as far as all the subjects
enrolled in our study had blood vitamin D levels lower
than normal, the doubt of an altered calcium balance may
still arise. As a matter of fact, low vitamin D represents a
deficient substrate that, in turn, may reduce the conversion
of vitamin D into calcitriol even under the effect of sup-
plemental exogenous PTH. Although a recent paper by
Raffaell et al have clearly shown that vitamin D deficiency
is not a risk factor for postsurgical hypocalcemia (23) we
cannot exclude that the achievement of normal presurgical

Figure 3. Calcium supplementation at the discharge and 1 month
after discharge. Continuos and dotted lines are for mean values. Bars
are for SD. ANOVA for repeated measures showed a significant
difference in calcium supplements between groups at one month visit
(P � .04) as well as a significant difference between discharge and one
month visit in the treatment group (P for interaction time group �
0.04).

Figure 4. Calcitriol supplementation at the discharge and 1 month
after discharge. Continuous and dotted lines are for mean values. Bars
are for SD. The ANOVA for repeated measures did not show a
significant difference in calcitriol supplements between groups at one
month visit. There was not a significant difference between discharge
and one month visit in the treatment group (P � .472, interaction time
group P � .603).

doi: 10.1210/jc.2016-2530 press.endocrine.org/journal/jcem 5

The Endocrine Society. Downloaded from press.endocrine.org by [${individualUser.displayName}] on 16 August 2016. at 16:29 For personal use only. No other uses without permission. . All rights reserved.



plasma values of vitamin D could have changed the rates
of hypocalcemia onset in both groups. On the other hand
we must observe that teriparatide-treated patients showed
higher values of postsurgical plasma calcium than controls
thus suggesting that exogenous PTH may enhance
25(OH)vitamin D conversion into calcitriol even in a con-
dition of vitamin D deficiency. Moreover, PTH may have
increased plasma calcium independently of calcitriol by
directly acting on distal tubular reabsorption of calcium
and maybe on bone resorption.

Before January 2015, the only therapies that had been
approved by the US Food and Drug Administration (FDA)
for hypoparathyroidism (from any cause) were calcium
and magnesium supplements variably associated with an
active forms of vitamin D (calcitriol). In the last 15 years,
several authors have described the ability of PTH(1–34)
(10, 11, 13, 24) and PTH(1–84) (25–27) to restore and
maintain normocalcemia together with improving the
QOL (27) in subjects with chronic hypoparathyroidism.
These evidence have led to the FDA approval for the use
of recombinant PTH(1–84) in hypoparathyroidism. Al-
though there are authors that have investigate the safety
and efficacy of PTH treatment for the management of
chronic hypoparathyroidism, poor and low quality data
are available for the therapy of acute hypocalcemia. Severe
hypocalcemia may lead to cardiac arrhythmias and tetany
with an increase of morbidity rate and duration of hospi-
talization. Raffaelli et al have demonstrated that the most
important determinant of acute hypocalcemia is a post-
surgical iPTH decline higher than 50% with respect to
baseline values (2). Therefore, early PTH administration
after neck surgery appears to be an etiological approach to
acute postsurgical hypocalcemia. Recently, Shah et al have
shown in a small open label trial that teriparatide admin-
istration to hypocalcemic hospitalized patients following
thyroidectomy is safe and it can rapidly eliminate symp-
toms linked to low calcium levels; furthermore, this treat-
ment has been associated with reduced duration of hos-
pitalization (14). Our results allow going further in the
treatment of postsurgical hypocalcemia. In fact in our
study teriparatide was administered if iPTH went under
10 pg/ml at 4 hours after surgery thus configuring an eti-
ological therapy rather than a rescue treatment for acute
hypocalcemia. Teriparatide allowed a good control of hy-
pocalcemia in treated patients, while standard clinical care
(“wait and see”) was not able to achieve a similar result in
the control group. Moreover our patients had been taking
teriparatide every 12 hours only for the duration of hos-
pital staying (2–3 days), while patients in Shah’s study
were on teriparatide for at least 1 week, with the option of
continuing it for up to 3 weeks. While our data do not
allow us to draw any definitive conclusion, it may be hy-

pothesized that by rapidly counteracting iPTH postsurgi-
cal fall with teriparatide, the stress on parathyroid glands
is lower as calcium homeostasis is exogenously main-
tained. Therefore, a less urgent “functioning request” can
give enough time for a more physiological recovery to the
subischemic parathyroid gland. Whatever the case, the
difference in therapeutic schedules between our study and
Shah’s study represent and undeniable economic advan-
tage as a shorter period of teriparatide administration
leads to a significant reduction in the overall costs and
particularly it may positively counterbalance the expenses
for teriparatide purchase with a shorter hospital stay.

Another important result, confirming the usefulness of
early teriparatide administration after neck surgery, is the
lower need of long-term calcium supplements in treated
patients than in controls. In fact, 30 days after surgery,
only 3 patients out of 13 of those who received teriparatide
were taking calcium carbonate, while 8 out of 13 in the
control group still needed calcium supplements. More-
over, daily mean calcium carbonate intake was signifi-
cantly reduced from discharge to 30-days-follow-up-visit
in treated patients, while the subjects in the control group
were still taking almost the same amount of calcium they
were prescribed after discharge. A rapid tapering of cal-
cium carbonate is certainly positive for patients as far as
calcium supplements are known to induce gastro-intesti-
nal discomfort and may somehow increase urinary super-
saturation with respect to calcium salts that in turn, may
induce a higher risk for urolithiasis.

Finally, we were able to confirm that teriparatide treat-
ment is safe and well tolerated. Two patients treated with
teriparatide experienced minor symptoms of hypocalce-
mia such as perioral tingling and Chvostek’s sign com-
pared to 11 out of 13 subjects in the control group. More-
over, in control group severe symptoms and signs of
hypocalcemia such as Trousseau’s sign and carpopedal
spams have been recorded.

This study has some important limitations. First of all,
it is lacking of placebo controlled group. As far as symp-
toms, but not signs, of hypocalcemia may be emphasized
by individual perception, the presence of a placebo group
could have given a better definition of their entity. Sec-
ondly, we enrolled a small group of patients in this study
and even though we reached the precalculated sample size
it cannot be excluded that different results can be obtained
from a larger population. Third we did not measure PTH
at 30 days after discharge and, therefore, we do not have
any data on parathyroid glands functional recovery even
though the lower need of calcium supplements in teripa-
ratide-treated patients seems to suggest an endogenous
PTH production.

In summary, to our knowledge this is the first study that
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has evaluated that PTH(1–34) treatment may prevent hy-
pocalcemia in subjects at high risk of postsurgical hypocal-
cemia. Teriparatide might be associated both with a re-
duction of hospitalization duration and with a lower need
of calcium carbonate supplements after the discharge.
Larger and more robust randomized placebo controlled
trials are needed in order to confirm our findings.
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