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Abstract Hypoparathyroidism is a rare endocrine disorder,

but few studies have focused on the epidemiology and

hospital management of the disease and none has been

performed in Italy. We investigated the prevalence of dif-

ferent forms of hypoparathyroidism among hospitalized

patients in Italy during an 8-year period. This study is

designed as a retrospective register-based study. We

retrieved data from the ‘‘Record of Hospital Discharge’’

(SDO) of the Italian Health Ministry, from the year 2006 to

2013 and analyzed the codes corresponding to

hypoparathyroidism-related diagnoses. The inpatient

prevalence of the disease was also calculated after

excluding repeated hospitalizations. Overall, 27,692 hos-

pitalization episodes for hypoparathyroidism were identi-

fied during the entire period (72.2% in women and 27.8%

in men; mean age 49.5 ± 22.9 years). The mean length of

stay was 7.4 ± 9.8 days (25.9% of the episodes requiring

less than 3 days of stay). The mean hospitalization rate for

hypoparathyroidism was 5.9/100,000 inhabitants per year

and there was a significant decrease during the period of

2006–2013 (p\ 0.0001). The mean hospitalization rate for

postsurgical hypoparathyroidism was 1.4/100,000 inhabi-

tants per year and the trend showed a significant reduction

during the years (p\ 0.0001). The mean prevalence of

hypoparathyroidism among inpatients was 5.3/100,000

inhabitants per year, and there was a significant decrease

over the years (p\ 0.0001). Hypoparathyroidism, partic-

ularly the postsurgical form of the disease, is not an

uncommon condition among hospitalized patients in Italy.

We observed a tendency to a decrease in the frequency of

hospitalization during the period 2006–2013.
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Introduction

Hypoparathyroidism is a rare endocrine disorder charac-

terized by low serum calcium and absent or low serum

parathyroid hormone (PTH) levels [1, 2]. Clinical features

of the disease include paresthesia, muscle cramps, as well

as tetany, seizures, bronchospasm, cardiac arrhythmias, or

altered mental status [1]. The acute onset of the severe

clinical presentation requiring intravenous calcium

administration is particularly common in the postsurgical

form of the disease [1, 2]. The latter is a not rare compli-

cation of surgery for thyroid, parathyroid, and larynx dis-

ease and so far represents the most common etiology of

hypoparathyroidism [2]. Postsurgical hypoparathyroidism

occurs when parathyroid glands are accidentally ablated or

damaged during anterior neck surgery and is defined as

transient when parathyroid gland function is recovered

within weeks or months and chronic when low serum

calcium and PTH levels persist 6 months after surgery [1].

Autoimmune hypoparathyroidism can be isolated or pre-

sent as part of autoimmune polyglandular syndrome (APS)

and is characterized by production of anti-parathyroid
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antibodies [1]. Finally, inherited forms of hypoparathy-

roidism are less common and include genetic defects of the

synthesis, secretion or function of PTH, or the development

of the parathyroid glands [1]. They can also present in

association with genetic defects of other organs and thus

identify syndromes with specific genetic characterization

[1].

Epidemiology of hypoparathyroidism has been investi-

gated using population-based studies and data from dif-

ferent patients’ registries [3–6]. Powers et al. [3] reported a

prevalence of 58,793 adults diagnosed with chronic

hypoparathyroidism in the period 2007–2008 in a US

health plan database comprising 77 million of patients.

Cases of hypoparathyroidism associated with neck surgery

were 8901, of which 25% were classified as chronic [3]. A

prevalence 37/100,000 inhabitants was observed in the

Rochester Epidemiology Project in the period 2006–2008,

while the Danish Patient Registry data reported a preva-

lence of 22/100,000 for postsurgical and 2.3/100,000 for

non-surgical hypoparathyroidism [4–6].

To date, few data have detailed the prevalence of dif-

ferent forms of hypoparathyroidism, as the majority of the

studies mainly focused on the postsurgical form of the

disease [3–5]. Moreover, no such study has been performed

in Italy. The study was aimed at addressing these issues by

defining the prevalence of both postsurgical and primary

forms of hypoparathyroidism among hospitalized patients

in Italy during an 8-year period. Data from our study also

contributed to describing the scenario of the hospital care

for hypoparathyroidism and providing information about

the burden of the disease for the healthcare system in our

country.

Subjects and Methods

This is a retrospective register-based study on the data from

the registry of the Italian Health Ministry, from 2006 to

2013, when the Italian version of the ICD-9 CM classifica-

tion system was instituted (www.salute.gov). We analyzed

the codes corresponding to the following medical diagnoses:

‘‘hypoparathyroidism’’ (252.1), ‘‘pseudohypoparathyroidism/

pseudo-pseudohypoparathyroidism’’ (275.49), ‘‘hypocal-

cemia’’ associated with neck surgery (275.41), ‘‘tetany’’

associated with neck surgery (781.7), ‘‘autoimmune polyg-

landular syndrome (APS)’’ (258.1), ‘‘DiGeorge syndrome’’

(279.11), ‘‘mitochondrial disorders associated with

hypoparathyroidism’’ [including Kearns–Sayre syndrome and

mitochondrial encephalopathy, lactic acidosis, and stroke-like

episodes (MELAS) (277.87)]. Cases of hypocalcemia and

tetany were retrieved from the database of the Italian Health

Ministry only when associated with anterior neck surgery to

rule out diagnoses of hypocalcemia or tetany from any other

cause by considering the aforementioned ICD codes as the

diagnoses of interest in association with the following surgical

procedures: ‘‘thyroidectomy’’ (06.39, 06.51), ‘‘hemi-thy-

roidectomy’’ (06.4, 06.52, 06.6, 06.50, 06.2), ‘‘parathyroidec-

tomy’’ (06.81), ‘‘other procedures on the thyroid and

parathyroid region’’ (06.9), section of thyroid isthmus (06.91),

‘‘thyroid vessels ligature’’ (06.92), ‘‘thyroid suture’’ (06.93),

‘‘other thyroid procedures’’ (06.98), ‘‘other parathyroid pro-

cedures’’ (06.99), ‘‘complete thyroidectomy with laryngec-

tomy’’ (30.03, 30.04) ‘‘laryngectomy ? thyroidectomy’’

(30.29, 30.30, 30.40). These diagnoses were added in order to

avoid underestimation of the results, as many cases of

hypoparathyroidism in Italy are diagnosed as ‘‘hypocalcemia’’

or ‘‘tetany’’ and associated with anterior neck surgery, partic-

ularly when the complete results of the diagnostic workup are

not available. As far as DiGeorge syndrome, APS, and mito-

chondrial disorders, we included the codes associated with

these diagnoses in the estimate only when they were coupled to

a diagnosis of hypocalcemia or hypoparathyroidism.

All data were retrieved from the archive of the ‘‘Record

of Hospital Discharge’’ (‘‘Scheda di Dimissione Ospeda-

liera,’’ SDO). Detailed description of the SDO is provided

in a previously published paper from our group [7]. Among

variables available in the SDO, the following were con-

sidered: regional code (region of hospitalization), sex, age,

date of hospitalization, date of discharge, days of hospi-

talization of the patient, and patient’s ID.

Statistical Analysis

The total number of hospitalizations for hypoparathy-

roidism throughout the 8-year period was evaluated.

Patients’ mean age is reported as mean ± SD and as

median and interquartile range. The female-to-male (F/M)

ratio and days of stay were also assessed.

The percentage of different diagnoses over the total

number of diagnoses was calculated. As far as the diagnosis

of ‘‘hypoparathyroidism’’ (252.1), the percentage of cases

associated with the aforementioned surgical procedures on

the anterior neck region was evaluated. The percentage of all

diagnoses of postsurgical hypoparathyroidism over the total

diagnoses was therefore assessed by including the following:

‘‘hypoparathyroidism’’ associated with anterior neck sur-

gery, ‘‘hypocalcemia’’ and ‘‘tetany’’ associated with anterior

neck surgery.

The hospitalization rate for hypoparathyroidism per

100,000 population was calculated using the following

formula: (diagnoses/mean annual resident popula-

tion) 9 100,000 inhabitants, by considering the total

number of inhabitants in the country for any year, as

indicated by the Italian National Statistics Institute data-

base (available online at http://www.istat.it).
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Hospitalization rate per 100,000 inhabitants was calculated

for all the hypoparathyroidism-related diagnoses and for

postsurgical hypoparathyroidism. The parameter was cho-

sen to providing information on how hypoparathyroidism

could impact the healthcare system in our country by

defining which proportion of the general population is

hospitalized for hypoparathyroidism in the period of

interest. The trend of the hospitalization rates over the

8 years was calculated for all the diagnoses and for post-

surgical hypoparathyroidism.

The prevalence of all the forms of hypoparathyroidism

and postsurgical hypoparathyroidism were calculated by

excluding repeated hospitalizations within each year and

using the following formula: [diagnoses (after excluding

repeated hospitalizations)/mean annual resident popula-

tion] 9 100,000 inhabitants. Patients with repeated hospi-

talizations for the same diagnosis were identified by

specific IDs. Any ID is unique for any patient.

The trend of the prevalence over the 8 years was cal-

culated for all the diagnoses and for postsurgical

hypoparathyroidism.

Any of the aforementioned trends was calculated by the

nonparametric Pearson’s Chi-square test for equality of

proportions without continuity correction.

Results

Table 1 summarizes the number of hospitalization epi-

sodes, number of patients (identified after excluding repe-

ated hospitalizations), demographic data, and the length of

stay during the 8 years of observation.

The overall number of hospitalization episodes for

hypoparathyroidism in the period 2006–2013 was 27,692, the

mean number being 3461/year. There was a decrease in the

number of hospitalizations during the period of observation,

even after excluding repeated hospitalizations (Table 1).

Patients’ mean age was 49.5 ± 22.9 years (Table 1). The

female-to-male ratio was 2.6:1. The mean length of stay was

7.4 ± 9.8 days (25.9% of the episodes requiring\3 days of

stay). The percentage of diagnoses over the total hospital-

ization episodes during the 8 years was as follows: ‘‘hy-

poparathyroidism’’ 59.3%, ‘‘pseudohypoparathyroidism/

pseudo-pseudohypoparathyroidism’’ 24.4%, ‘‘hypocalcemia

associated with neck surgery’’ 14.7%, ‘‘tetany associated with

neck surgery’’ 0.6%, ‘‘DiGeorge syndrome’’ 0.7%, ‘‘mito-

chondrial disorders associated with hypoparathyroidism’’

0.01%, and ‘‘APS’’ 0.2% (Fig. 1). Among the diagnoses of

‘‘hypoparathyroidism,’’ those associated with neck surgery

were 8% of the total diagnoses (Fig. 1). The percentage of all

diagnoses of postsurgical hypoparathyroidism over the total

diagnoses was 23.3%. After excluding repeated hospitaliza-

tions, the percentage of all patients diagnosed with

postsurgical hypoparathyroidism over all patients in the per-

iod 2006–2013 was 22.7%.

Considering all the hypoparathyroidism-related diag-

nostic codes listed as either the first or other diagnoses, the

mean hospitalization rate for hypoparathyroidism was 5.9/

100,000 inhabitants per year and there was a significant

decrease during the period of 2006–2013 (Fig. 2a,

p\ 0.0001). In particular, the mean hospitalization rate for

postsurgical hypoparathyroidism was 1.4/100,000 inhabi-

tants per year and the trend showed a significant reduction

during the years (Fig. 2b, p\ 0.0001).

Figure 3 reports the prevalence of all hospitalized

patients with hypoparathyroidism-related diagnoses; the

mean prevalence was 5.3/100,000 inhabitants per year, and

there was a significant decrease over the years (Fig. 3a,

p\ 0.0001). The mean prevalence of inpatients with

postsurgical hypoparathyroidism was 1.3/100,000 inhabi-

tants per year, and we observed a significant reduction over

the years (Fig. 3b, p\ 0.0001).

Figure 4 shows the mean inpatient prevalence of dif-

ferent forms of hypoparathyroidism per year in Italy cal-

culated after excluding repeated hospitalizations. As far as

autoimmune and genetic defects, we observed a mean

prevalence of 1.3/100,000 inhabitants per year.

The mean number of hospitalizations was 1.33 ± 1.27

per patient in the period 2006–2013. The proportion of

patients with more than one hospitalization per year was

8.4% during the observation.

Discussion

Our study reports for the first time data on the epidemiol-

ogy and the hospitalization for hypoparathyroidism in Italy

over a long period of time.

Hypoparathyroidism, particularly the postsurgical form

of the disease, is not an uncommon condition among hos-

pitalized patients in Italy. Even though the disease is typ-

ically mainly managed in the outpatients’ setting, the

hospitalization rate of 5.9/100,000 inhabitants per year in

the period 2006–2013 is not an irrelevant component of the

health-related public cost in Italy, being the mean hospi-

talization rate for any disease 12,285/100,000 inhabitants

in the same period (data available at www.salute.gov).

Overall, hypoparathyroidism is mostly diagnosed in

women in their middle adulthood. Demographic charac-

teristics of our population are essentially in line with other

studies showing an overall higher prevalence of

hypoparathyroidism in women (71–88% depending on

studies) in the fifth decade of life [3, 4, 6]. Differences can

be otherwise found between other studies and ours in terms

of prevalence of the disease [3–6]. According to our data,

there was a mean prevalence of hypoparathyroidism among
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Table 1 Total number of hospitalization episodes, patients, demographic data, and length of stay during the observation

Year Number of

hospitalization

episodes

Number of

patientsa
Sex (F/Mb

ratio)

Age (years)

[mean ± SD

median (IQR)]

Days of stay

[mean ± SD

median (IQR)]

2006 3812 3413 2.6:1 49.2 ± 22.7

51 (33)

7.5 ± 10.5

5 (5)

2007 3976 3530 2.8:1 49.8 ± 22.3

52 (32)

7.2 ± 8.9

4 (5)

2008 3583 3188 2.9:1 50.7 ± 22.8

53 (33)

7.7 ± 10

5 (6)

2009 3578 3165 2.5:1 49.5 ± 23

52 (33)

7.3 ± 9.7

4 (7)

2010 3548 3169 2.5:1 50 ± 23

51 (34)

7.3 ± 9.4

4 (7)

2011 3279 2951 2.5:1 49.3 ± 22.6

51 (32)

7.2 ± 8.4

4 (7)

2012 2994 2725 2.4:1 49 ± 23

51 (32)

7.7 ± 12.2

4 (7)

2013 2922 2674 2:5 49.4 ± 23.4

51.5 (33)

7.6 ± 8.9

4 (7)

2006–2013 27,692 24,815 2.6:1 49.5 ± 22.9

52(33)

7.4 ± 9.8

4 (7)

IQR interquartile range
a After excluding repeated hospitalizations
b Female/male

Fig. 1 Percentage of cases of

hypoparathyroidism-related

diagnoses over the total

hospitalization episodes.

Backward stripped bar

percentage of diagnoses of

hypoparathyroidism associated

with anterior neck surgery

procedures; pseudo-/pseudo-

pseudo-pseudo:

pseudohypoparathyroidism/

pseudo-

pseudohypoparathyroidism;

hypocalcemia and tetany:

hypocalcemia and tetany

associated with anterior neck

surgery; APS: autoimmune

polyglandular syndrome, MIT:

mitochondrial disorders

associated with

hypoparathyroidism
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inpatients of 5.3/100,0000/year from 2006 to 2013 in Italy,

while other authors reported a higher prevalence [3–6].

These varying results can be ascribed to different popula-

tion studied, sources of data, and inclusion criteria [3–6].

Indeed, only inpatients were assessed in our study and we

did not focus on any specific form of hypoparathyroidism

but rather evaluated both primary and secondary condi-

tions. The evaluation of different forms of the disease

showed a 23.3% of cases of hypoparathyroidism associated

with an anterior neck surgery procedure. These cases

account for all the procedures of the neck region that

resulted in impaired parathyroid function and involved a

mean of 1.3/100,000 inhabitants per year during the

observation. Overall, the prevalence of postsurgical

hypoparathyroidism in previous reports varied according to

centers of different expertise and experience [1–5, 9–14].

The type and extension of surgery of the neck structures

and, consequently, the underlying disease, as well as

repeated surgeries, can also affect the rate of postoperative

hypoparathyroidism [1, 11, 15]. Powers et al. [3] reported a

7.6% prevalence of hypoparathyroidism among 117,342

surgeries of the anterior neck region, mostly parathy-

roidectomy and thyroidectomy. Data from Underbjerg

et al. [4] showed that the 70% of patients who developed

hypoparathyroidism after surgery had malignant disease.

Graves’ disease, substernal goiter, as well as the lack of

intraoperative PTH monitoring during parathyroid surgery

are other risk factors for permanent hypoparathyroidism

after surgery [1, 16]. Our data have been retrieved from the

discharge codes of public and private hospitals in the entire

Italian area without differentiating between those with high

and those with low expertise in endocrine surgery and/or in

specific disease of the neck structures. Hence, the results

give information on the overall frequency of

hypoparathyroidism presenting as an immediate (one or a

few days after) complication of neck surgery, as we eval-

uated all the diagnoses of hypoparathyroidism/hypocal-

cemia/tetany associated with procedures to the neck region

performed during the same hospital admission. As

hypoparathyroidism could actually occur several days to

weeks after surgery of the neck region [1], it is possible

that some of these cases could have been missed. Another

limit of the study is represented by the absence of follow-

up data in these patients to assess how many of them

developed the chronic form of the disease. However, the

accurate inclusion of all the possible forms of the disease

Fig. 2 a Hospitalization rate for hypoparathyroidism/100,000 per

year in Italy (considering either the first or other diagnoses). *By test

Pearson’s Chi-square test for equality of proportions without conti-

nuity correction. b Hospitalization rate for postsurgical hypoparathy-

roidism/100,000 per year in Italy (considering either the first or other

diagnoses). *By test Pearson’s Chi-square test for equality of

proportions without continuity correction

Fig. 3 a Prevalence of hypoparathyroidism/100,000 per year in Italy

(excluding repeated hospitalizations) among inpatients. *By test

Pearson’s Chi-square test for equality of proportions without conti-

nuity correction. b Prevalence of postsurgical hypoparathyroidism/

100,000 per year in Italy (excluding repeated hospitalizations) among

inpatients. *By test Pearson’s Chi-square test for equality of

proportions without continuity correction
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other than postoperative hypoparathyroidism, namely the

autoimmune syndromes and genetic defects, allows us to

infer that the group of patients with the diagnosis of ‘‘hy-

poparathyroidism’’ mostly includes patients with chronic

postsurgical parathyroid dysfunction. This group represents

more than the half of all the diagnoses (59.3%) and

therefore depicts a figure that is essentially in line with

previous studies showing a definitely higher proportion of

the postsurgical among all other causes of hypoparathy-

roidism [1–3, 17–19]. Mitchell et al. [17] reported a 66%

rate of postsurgical hypoparathyroidism in a cohort of 120

patients with permanent hypoparathyroidism, while the

autoimmune etiology was reported in 7% of cases, DiGe-

orge syndrome 3%, and Kearns–Sayre 1%. Another limi-

tation of our study is that we did not take into account

stable and well-controlled patients who may not have

required hospitalization and those followed by outpatients’

centers and general practitioners. Nevertheless, in our

country there is not a dedicated registry for the disease in

any region, and regardless of its limitation, the evaluation

of the ICD codes is the best way to assess the issue of the

epidemiology of the disease on a national basis. Moreover,

the 25.9% of hospitalization episodes with\3 days of stay

represents patients admitted for hypoparathyroidism, par-

ticularly among specialized centers. We can therefore

assume that this relevant figure of patients included in our

analysis captured those patients admitted for short hospi-

talizations and managed in a way that is very close to the

outpatients’ setting.

Additionally, our study provided for the first time data

on the inpatient prevalence of those more uncommon

causes of hypoparathyroidism in Italy. Epidemiological

data on non-surgical hypoparathyroidism come from

Underbjerg et al. [5] who reviewed the national hospital

registry and individual patient’s charts in Denmark

between 1977 and 2012. They identified 180 patients with

non-surgical hypoparathyroidism and reported an overall

prevalence of 2.3/100,000 that is higher to what we

observed [5]. Interestingly, pseudohypoparathyroidism/

pseudo-pseudohypoparathyroidism were the most frequent

among the non-surgical forms in our study (1.3/100,000

inhabitants/year). The diagnosis of pseudo-pseudohy-

poparathyroidism refers to a group of disorders character-

ized by end-organ resistance to PTH, hypocalcemia,

hyperphosphatemia, and high serum PTH, while patients

with pseudo-pseudo-pseudohypoparathyroidism have phe-

notypic appearance of pseudohypoparathyroidism, but are

biochemically normal [1, 20]. The analysis of the Danish

National Patient Registry identified a total of 60 cases of

pseudohypoparathyroidism, equal to a prevalence of 1.1/

100,000 inhabitants [21]. Data from Norway reported

similar results [19].

Data on hospitalization also deserve emphasis. We

found a mean hospitalization rate for hypoparathyroidism

of 5.9/100,000 inhabitants per year in the period

2006–2013 that represents a relevant figure considering the

same data in PHPT patients in the period 2006–2011 (12.9/

100,000) [7]. Hence, hospitalization rate for

Fig. 4 Prevalence of different

forms of hypoparathyroidism/

100,000 per year in Italy

(excluding repeated

hospitalizations) among

inpatients
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hypoparathyroidism in Italy is almost the half the rate for

PHPT, one of the most common endocrine disorders [7, 8].

Different points should be taken into account in explaining

why many patients with hypoparathyroidism, a disease

usually managed in the outpatient setting, need hospital-

ization. First, it is possible that the poor metabolic control

of the disease lead patients to refer to the hospital and to be

admitted. Symptomatic episodes of hypocalcemia and

hypercalcemia are indeed common in these patients and are

usually associated with inappropriate calcium and vitamin

D dosage and/or poor compliance to treatment [17, 22].

This could be the case for patients with repeated hospi-

talization, who represented a relevant figure (8.4%) of

these patients in our country. The high prevalence of

complications of hypoparathyroidism could also underlie

repeated hospitalizations [6, 17, 23]. Many studies reported

an increase risk of neuropsychiatric diseases, infections,

kidney calcifications, and renal failure [2, 17, 23]. In par-

ticular, Underbjerg et al. [23] reported an increased risk of

hospitalization due to depression, bipolar disorders, and

infections in hypoparathyroid patients. Recurrent infections

causing hospitalizations have been also described [23].

Finally, a considerable proportion of hypoparathyroid

patients were admitted for surgery at the neck structures;

these cases caused an overall 1.3/100,000 hospitalization

rate in the period of observation.

The reduction in hospitalization rate, as well as inpatient

prevalence of hypoparathyroidism during the years could

be associated with a better management of the disease out

of the hospital with consequent reduction in acute episodes

of hypocalcemia. Also, it is possible that the restriction of

public outlays allocated to the healthcare system has led to

an overall reduction in hospitalizations or rather a higher

need for hospitalizations for other diseases and therefore

a decrease in the proportion of inpatients with

hypoparathyroidism. Finally, the reduction in cases of

hypoparathyroidism after neck surgery over the years could

instead be explained by an improvement in surgery tech-

niques and a greater awareness of this possible complica-

tion among physicians.

In conclusion, we reported a 5.9/100,000 inhabitants/

year hospitalization rate and 5.3/100,000 inhabitants/year

inpatient prevalence of hypoparathyroidism in the period

2006–2013 in Italy. The postsurgical form of the disease

represents the most common one. The tendency toward the

reduction in hospitalization for hypoparathyroidism of any

cause could be attributed to economic issues, but probably

also to an improvement in the management of the disease

and a reduction in the frequency of complication of sur-

gery. Different factors influencing the epidemiology of

hypoparathyroidism and the assessment of the prevalence

of long-term complications need to be evaluated in future

studies.
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