
Supplemental file 1: Description of included studies on chronic hypoparathyroidism 
 

Reference, 
study design, 
study period 

Study population 
and sample size 

Study 
objectives  

Outcomes
1
 Results Comments 

Winer et al., J 
Clin Endocrinol 
Metab 2012 
 
Study design:  
Randomized 
cross-over trial 
 
Study period: 
2009 
 

Study population:  
Patients with 
postoperative 
hypoparathyroidism 
for at least 12 months 
 
Exclusion criteria 
NR 
 
Sample size: 
n=8 
 
Treatment before 
study entry: 
All subjects were on 
calcitriol (mean = 0.6 
µg/day) and calcium 
treatment (mean = 
3100 mg/day). Four 
patients were 
receiving magnesium 
(mean = 578 mg/day) 
 

To compare 
continuous PTH 
1-34 delivery, by 
insulin pump (300 
µg (1.5 ml), with 
twice-daily 
delivery by 
injections 
(starting dose 
was 0.25 µg/kg) 
 
Each treatment 
was provided for 
3 months after 
which 
participants 
switched 
treatment  
 
 
 

- Serum calcium 
- Daily urine calcium 
excretion 
- 24-h profiles of serum 
calcium 
- 24-h profiles of urine 
calcium 
- Adverse events 
- Fatigue index 
 
Follow-up: 3 and 6 
months with 4 days of 
inpatient measurements 

Daily measurements (end of the 3-month treatment 
period: 
- Serum calcium at 08h were normal (between 2.05 and 2.50 
mmol/L) and did not differ between pump and injection. 
- Serum calcium (mmol/l): mean 2.10 (95%CI 1.98 to 2.22) 
for injections, mean 2.05 (95%CI 1.82 to 2.28) for pump

2 

- Daily urine calcium excretion (mmol/day) was lower during 
pump compared to injections: 3.98 (95%CI 2.39 to 5.57) vs 
9.66 (95% CI 7.19 to 12.13). P=0.002. 
 
24-h profiles: 
- Mean serum calcium values were lower during pump vs 
injections (p<0.001). 
- Mean urine tubular reabsorption of calcium was lower 
during pump delivery vs injections (p<0.001). 
 
Adverse events: 
No serious adverse events occurred. 
 
Fatigue index: 
No significant effect on fatigue index was found 
 
7/8 patients preferred pump to injections due to greater 
convenience or decreased calcium-related symptoms. 
 

 

1
 Only outcomes considered relevant for this guideline are described. 
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Reference, 
study design, 
study period 

Study population 
and sample size 

Study objectives  Outcomes
1
 Results Comments 

Arlt et al., Europ 
J Endocrinol  
2002 
 
Study design:  
Cross-sectional 
study 
 
Study period: 
NR 
 

Study population:  
Female patients with 
postoperative 
hypoparathyroidism 
for at least 6 months 
 
Exclusion criteria 
- chronic or acute 
comorbidity 
- history of psychiatric 
disease 
- current use of 
psychotropic drugs 
 
Sample size: 
n=25 and 25 controls 
(with a history of 
subtotal thyroidectomy 
for goiter but intact 
parathyroid function, 
matched on age, sex 
and time since 
surgery) 
 
Treatment at baseline: 
All subjects were on 
calcium (0.5-3.0g/day) 
and vitamin D 
treatment (oral vitamin 
D, vitamin D 
metabolites or 
analogs). Seven 
patients were 
receiving magnesium.  
 

To evaluate the 
efficacy of 
calcium/vitamin D 
treatment in 
hypoparathyroidism 
 
 
 

- Serum calcium 
- Daily urine calcium 
excretion 
- Serum parameters of 
renal function 
(creatinine) 
- Imaging of the kidneys 
by abdominal ultrasound 
- Subjective health 
status measured using 
the Giessen Complaint 
List (GBB-24) 
- General well-being 
(measured by the B-L 
Zerssen questionnaire) 
 
Follow-up: 
NA 

Biochemical parameters 
- Serum calcium values were within the accepted 
therapeutic range (2.00-2.35 mmol/L) in 18 of 25 
hypoparathyroid patients 
- Patients with hypoparathyroidism had a lower mean serum 
calcium (mmol/l): 2.15 (95%CI 2.06 to 2.24) versus 2.27 
(95%CI 2.23 to 2.31) for controls, p=0.016. 
- Urinary 24h excretion of calcium exceeded the upper limit 
of the normal range (3-8 mmol/24h) in 5 out of 22 patients 
and 1 out of 23 controls. 
- Groups did not differ concerning 24-h urinary calcium 
excretion (mmol/24h): patients: 5.51 (95%CI 3.79 to 7.23), 
controls: 4.08 (95%CI 3.24 to 4.92), p=0.15. 
- ‘Serum parameters of renal function were within the 
normal range’ (data not shown) 
 
Nephrolithiasis 
- Asymptomatic unilateral kidney stones in 2 of 25 
hypoparathyroidism patients. 
- There were no cases of nephrocalcinosis. 
 
Quality of life  
- Hypoparathyroidism patients had higher scores on the 
GBB-24 the  compared to controls (showing lower perceived 
health status): 6.8 (95%CI 4.7 to 8.9) and 3.8 (95%CI 2.5 to 
5.1), respectively, p=0.021. 
- General well being was lower in hypoparathyroid patients 
(B-L Zerssen questionnaire): 62.3 (95%CI 51.7 to 72.9) 
versus 53.8 (95%CI 46.1 to 61.5) 
- Serum calcium was not related to health status or general 
well-being 

 

1
 Only outcomes considered relevant for this guideline are described. 

  



 
Reference, 
study design, 
study period 

Study population 
and sample size 

Study objectives  Outcomes
1
 Results Comments 

Cusano et al., J 
Clin Endocrinol 
Metab, 2013 (a) 
 
Study design:  
Cohort study 
 
Study period: 
NR 
 

Study population:  
Patients with 
hypoparathyroidism 
for at least 2 years 
and various etiologies. 
 
Exclusion criteria: 
Bisphosphanate 
treatment, women 
within 5 yrs of 
menopause, use of 
estrogens, progestins, 
raloxifene, calcitonin, 
systemic 
corticosteroids, 
fluoride, lithium, 
statins, loop diuretics, 
or methotrexate, 
Paget’s disease, 
diabetes, chronic liver 
or renal disease, 
acromegaly, 
Cushing’s syndrome, 
rheumatoid arthritis, 
multiple myeloma. 
 
Sample size: 
n=27 
 
Treatment before 
study entry: 
Calcium and vitamin 
D, stable for at least 6 
months. 
 

To describe the 
effects of PTH (1-
84) (starting dose 
of 100 µg every 
other day) in 
hypoparathyroidism 
patients for 4 
years. 
 
 

- Serum calcium 
- Urinary calcium 
excretion 
- Adverse events 
 
 
Follow-up at 3, 6, 9, 12, 
18, 24, 30, 36, 42, 48 
months. 
 

Biochemical parameters 
- Supplementational calcium requirements fell after 6 
months of PTH treatment 
- During the first 6 months, serum calcium (mg/dl) increased 
by 0.6 mg/dl, but remained within the normal range: 8.4 
(95%CI 7.4 to 9.4) versus 9.0 (95%CI 8.0 to 10.0), p=0.006. 
- Serum calcium at the end of the 4-year period: 8.5 mg/dl 
(derived from a figure). 
- Urinary calcium excretion significantly decreased over the 
course of 4 years (p=0.003) en was significantly below 
baseline during year 1 and 3.  
 
Adverse events:  
- One patient had nephrolithiasis at year 4. 
- There were 11 episodes with mild hypercalcemia  

- There is some overlap in 
participants with the study 
by Cusano et al., 2013 (b). 
Unknown how many 
participants overlap. 
- The study was partly 
funded by NPS 
Pharmaceuticals who also 
provided the intervention. 

1
 Only outcomes considered relevant for this guideline are described. 

 
  



Reference, 
study design, 
study period 

Study population 
and sample size 

Study objectives  Outcomes
1
 Results Comments 

Cusano et al., J 
Clin Endocrinol 
Metab, 2013 (b) 
 
Study design: 
Cohort study 
 
Study period: 
NR 
 

Study population:  
Patients with 
hypoparathyroidism of 
various etiologies for 
at least 2 years. 
 
Exclusion criteria: 
Bisohosphanate 
treatment, women 
within 5 yrs of 
menopause, use of 
estrogens, progestins, 
raloxifene, calcitonin, 
systemic 
corticosteroids, 
fluoride, lithium, 
statins, loop diuretics, 
or methotrexate, 
Paget’s disease, 
diabetes, chronic liver 
or renal disease, 
acromegaly, 
Cushing’s syndrome, 
rheumatoid arthritis, 
multiple myeloma. 
 
Sample size: 
n=54 
 
Treatment before 
study entry: 
Calcium and vitamin 
D, stable for at least 6 
months. 
 

To quantify quality 
of life complaints of 
hypoparathyroidism 
or the potential 
effects of PTH 
therapy (starting 
dose was 100 µg 
every other day) to 
ameliorate them. 
 
 
 

- Serum calcium 
- Urine calcium excretion 
- Quality of life using the 
RAND 36-Item Health 
Survey (version 1.0) 
 
 
Follow-up at 1, 2, 3, 4, 5, 
6, 9, 12 months 
(biochemical evaluation) 
and 1, 2, 6, 12 months 
(quality of life) 

Biochemical parameters 
- Mean serum calcium (mg/dl) was maintained in the 
intended low-normal range throughout the study: 8.6 
(95%CI 8.1 to 9.1) at baseline and 8.3 (95%CI 7.8 to 8.8) at 
1 year. 
- Calcium supplementation decreased by 52% during the 
study (p=<0.0001) 
- Urine calcium excretion (g/24h) declined from 253 (95%CI 
187 to 319) at baseline to 191 (95%CI 106 to 276) at 1 year, 
p=0.018. 
 
Quality of life 
- At baseline hypoparathyroid patients scored lower than the 
normative reference range in all domains (p<0.05); T-scores 
ranging from -1.35 to - 0.78. 
- The total score increased significantly after 1-month 
treatment and remained above the pretreatment level 
(p=0.001). The total score increased from 400 (mean) 
(95%CI 345 to 455) at baseline to 478 (95%CI 415 to 541) 
after 1 year. 
- The following domains significantly increased when 
compared to baseline during year 1: vitality, social 
functioning, mental health, physical functioning and general 
health (p<0.05). 
- no difference in effect between postsurgical and 
autoimmune hypoparathyroidism 

- There is some overlap in 
participants with the study 
by Cusano et al., 2013 (a). 
Unknown how many 
participants overlap. 
- The study was partly 
funded by NPS 
Pharmaceuticals who also 
provided the intervention. 

1
 Only outcomes considered relevant for this guideline are described. 

 
  



Reference, 
study design, 
study period 

Study population 
and sample size 

Study 
objectives  

Outcomes
1
 Results Comments 

Rubin et al., 
Osteoporos Int, 
2010 
 
Study design: 
Cohort study 
 
Study period: 
NR 
 

Study population:  
Patients with 
hypoparathyroidism 
for at least 3 years 
and various etiologies. 
 
Exclusion criteria: 
Bisphosphanate 
treatment, women 
within 5 yrs of 
menopause, use of 
estrogens, progestins, 
raloxifene, calcitonin, 
systemic 
corticosteroids, 
fluoride, lithium, 
statins, loop diuretics, 
or methotrexate, 
Paget’s disease, 
diabetes, chronic liver 
or renal disease, 
acromegaly, 
Cushing’s syndrome, 
rheumatoid arthritis, 
multiple myeloma. 
 
Sample size: 
n=30 
 
Treatment before 
study entry: 
Calcium and vitamin 
D, stable for at least 6 
months. 
 

To investigate the 
effects of PTH(1-
84) treatment 
(100 µg every 
other day) for 24 
months  
 
 
 

- Serum calcium 
- Urine calcium excretion 
 
 
Follow-up at 1, 2, 3, 4, 
5, 6, 9, 12, 18, 24 
months (blood) and 3, 6, 
9, 12 months (urine) 

Biochemical parameters 
-Calcium supplementation fell during treatment with PTH 
from 3.03 to 1,66 mg/day (p<0.05) 
- Serum calcium was maintained in the lower half of the 
normal range and not different from baseline values except 
for month 2-6 (somewhat increased p<0.05). At the end of 
year 2 mean serum calcium = 2.2mmol/L.  
- 24-h urine excretion increased minimally but significantly at 
month 3, when compared to baseline, (p<0.05). At other time 
points there was no significant difference when compared to 
baseline.  
 
 

- The study was funded by 
NPS Pharmaceuticals, who 
also provided the drug. 

1
 Only outcomes considered relevant for this guideline are described. 

  



Reference, 
study design, 
study period 

Study population 
and sample size 

Study 
objectives  

Outcomes
1
 Results Comments 

Winer et al., 
JAMA, 1996 
 
Study design: 
Randomized 
crossover trial 
 
Study period: 
NR 
 

Study population:  
Patients with 
hypoparathyroidism of 
various etiologies for 
at least 2 years. 
 
Exclusion criteria: 
Major renal or hepatic 
disease 
 
Sample size: 
n=10 
 
Treatment before 
study entry: 
Patients had received 
vitamin D and calcium 
supplementation for at 
least 2 years. 4 
patients received 
magnesium. 

To test the 
hypothesis that 
treatment with 
PTH (1-34) can 
achieve 
normalization of 
serum and urine 
calcium 
 
Participants 
received PTH (1-
34) once daily 
(0.5-3 µg) or 
calcitriol twice a 
day (0.5-6 
µg/day). Each 
intervention was 
given for 10 
weeks. Dosage 
was adjusted to 
maintain calcium 
levels in the low 
normal range. 
 

- Serum calcium 
- 24-h profile of serum 
calcium 
- Urinary calcium 
excretion 
- Adverse events 
 
 
Follow-up at days 9-12 
and the beginning of 
weeks 9 through 11.  
At 2 weeks and 10 
weeks of each treatment 
arm, patients underwent 
blood sampling over a 
24-hour period. 

Biochemical parameters 
- Serum calcium remained within the normal range (2.05-
2.50 mmol/L) at 2 and 10 weeks and was not significantly 
different between both treatments. Mean serum calcium at 
10 weeks for the PTH group was 2.10 mmol/L and 2.10 
mmol/L for the calcitriol group (derived from figure). 
- For the 24-h profile at week 2 and 10 both treatments 
maintained serum calcium within the normal range. A 
significant rise in calcium serum was observed for 6-8 hours 
after PTH (1-34) administration but declined again. 
- Mean 24-h urine calcium excretion was significantly higher 
in de calcitriol treatment group at both 2 weeks and 10 weeks 
(p<0.05 and p<0.01, respectively). At 2 weeks the mean 
calcium in the PTH group was 5.0 and 7.5 mmol/24-h for the 
calcitriol group. At 10 weeks the mean in the PTH group was 
4.5 mmol/24-h and 6.25 mmol/24-h for the calcitriol group 
(p<0.05).  
 
Adverse effects 
- No serious adverse events occurred. Hypercalciemia 
occurred in 9.5% of PTH treated patients. 
 

- 4/5 of patients who 
entered the study had 
impaired renal function. 2/5 
had nephrocalcinosis en 
1/5 had nephrolithiasis. 

1
 Only outcomes considered relevant for this guideline are described. 

 
  



Reference, 
study design, 
study period 

Study population 
and sample size 

Study 
objectives  

Outcomes
1
 Results Comments 

Winer et al., J 
Clin Endocrinol 
Metab, 1998 
 
Study design: 
Randomized 
crossover trial 
 
Study period: 
NR 
 

Study population:  
Patients with 
hypoparathyroidism 
for at least 3 years of 
various etiologies. 
 
Exclusion criteria: 
NR 
 
Sample size: 
n=17 
 
Treatment at study 
entry: 
All patients were 
receiving calcitriol and 
calcium 
supplementation at 
study entry. 
5 patients were 
receiving magnesium 
replacement. 

To test the 
hypothesis that 
twice-daily 
administration of 
lower doses of 
PTH would 
improve the 24-h 
serum calcium 
profile compared 
to once daily 
injection and 
would continue to 
maintain urine 
calcium excretion 
within the normal 
range 
 
Participants 
received PTH (1-
34) once a day or 
twice a day (initial 
dose 0.7 µg/kg 
per day). Each 
intervention was 
given for 14 
weeks. All 
patients received 
calcium, vitamin 
D was stopped. 
 

- Serum calcium 
including 24-h profile  
- 24-h profile of urinary 
calcium excretion 
- Adverse events 
 
 
Follow-up between 
weeks 12 and 14. At 14 
weeks 24-h blood and 
urine sampling was 
performed. 

Biochemical parameters 
- Serum calcium was 1.93 mmol/l during once daily and 2.00 
mmol/l for twice daily. No significant difference 
- Mean urinary calcium excretion was 7.2 mmol/day (95% CI 
5.4 to 9.1) for once daily PTH administration and 6.4 (95% CI 
4.8 to 8.0) for twice-daily PTH administration. No significant 
difference. 
 
Side effects 
- No serious adverse events were reported 
- 8 patients had nephrocalcinosis and 14 renal insufficiency 
already at baseline 
 

- Not the same participants 
as in the study of Winer et 
al., 1996. 
- 12/17 patients preferred 
twice-daily over daily PTH 
despite the inconvenience 
of the second injection. 

1
 Only outcomes considered relevant for this guideline are described. 

  



 

Reference, 
study design, 
study period 

Study population 
and sample size 

Study 
objectives  

Outcomes
1
 Results Comments 

Winer et al., J 
Clin Endocrinol 
Metab, 2003 
 
Study design: 
Randomized 
controlled trial 
 
Study period: 
NR 
 

Study population:  
Patients with 
hypoparathyroidism 
for at least one year 
and various etiologies. 
 
Exclusion criteria: 
Evidence of hepatic 
disease or severe 
renal insufficiency 
(creatinine clearance, 
<25ml/min). 
 
Sample size: 
n=27 
 
Treatment before 
study entry: 
19 patients received 
PTH before entering 
the study and 8 were 
receiving vitamin D 
and calcium before 
study entry 
 

To establish the 
long-term efficacy 
of PTH compared 
with calcitriol and 
calcium 
 
Participants 
received PTH (1-
34) (mean = 37 
µg) twice-daily or 
calcitriol (mean 
0.91 µg) and 
calcium (1000 
mg/day) twice-
daily. Dosage 
was adjusted 
when needed. 
 

- Serum calcium 
- Urinary calcium 
excretion 
- Adverse events 
 
 
Follow-up 
Blood and urine samples 
weekly during the first 3 
months and biweekly 
thereafter for 3 years 

Biochemical parameters 
- Mean serum calcium levels were 1.92 (95%CI 1.91 to 1.93) 
for the PTH-group and 2.0 (95%CI 1.99 to 2.01) mmol/L for 
the calcitriol group. 
- PTH (1-34) normalized mean 24-h urine calcium excretion 
throughout the study: 5.8 mmol/24 hours (95% CI 5.6 to 6.0), 
whereas calcitriol treatment produced elevated mean levels: 
8.2 (95% CI 7.9 to 8.5) (Normal levels between 1.25 and 
6.25 mmol/24-h) 
- Creatinine clearance levels were similar in both groups and 
did not show a significant change over time. At 3 years 
creatinine clearance levels were 84 ml/min (95% CI 76 to 92) 
for the PTH group and 95 mmol/l (95% CI 88 to 102) for the 
calcitriol group. 
 
Cramps and Nephrolithiasis 
- “Episodes of upper and lower extremity cramping, 
numbness and tingles occurred unpredictably during both 
treatment arms, often when there was no apparent 
fluctuation in serum calcium levels ”, no quantitative data 
reported. 
- Nephrolithiasis occurred in a PTH-treated patient who had 
long-standing nephrocalcinosis. 

- 21/27 participated in a 
previous study by Winer et 
al., 1996 or 1998. 
 

1
 Only outcomes considered relevant for this guideline are described. 

 
  



Reference, 
study design, 
study period 

Study population 
and sample size 

Study objectives  Outcomes
1
 Results Comments 

Sikjaer et al., J 
Bone Mineral 
Res, 2011 
 
Study design: 
Randomized 
Placebo 
controlled trial 
 
Study period: 
June 2008- Oct 
2009 
 

Study population:  
Patients with 
hypoparathyroidism 
(various etiologies) for 
at least one year. 
 
Exclusion criteria: 
Women planning 
pregnancy or not on 
contraceptives, 
impaired renal or 
hepatic function, 
alkaline phosphatase 
>400 U/L, 
hospitalization owing 
to chronic drug or 
alcohol abuse, 
malignant disease 
involving the skeleton, 
sarcoidosis, Paget 
disease, previous 
radiation therapy 
involving the skeleton, 
treatment with digoxin, 
raloxifene, calcitonin, 
systemic 
corticosteroids, 
fluoride, lithium, PTH 
analogues, or 
anticonvulants. 
 
Sample size: 
n=62 
 
Treatment before 
study entry: 
A minimum of 3 
months on regular use 
of vitamin D 
supplements. All 
patients were on daily 
calcium supplement. 

To assess the 
feasibility of 
treating 
hypoparathyroidism 
patients with daily 
intact PTH (1-84) 
(100 µg) as an 
add-on therapy to 
conventional 
treatment (calcium 
and active vitamin 
D) 
 
 
 

- Serum calcium 
- Renal calcium 
excretion 
- Tubular reabsorption of 
calcium (TRCa) 
- Adverse events 
 
 
Follow-up 
Weeks 1, 2, 3, 4, 6, 8, 
12, 16, 20 and 24 

Biochemical parameters 
- Compared with Placebo PTH treatment reduced daily 
dose of calcium and vitamin D by 75% and 73% 
- Plasma calcium levels were higher in the PTH-group 
compared to the control group (p<0.05) until 20 weeks.   
- At the end of the 24-week period plasma ionized calcium 
was 1.20 mmol/L for the PTH group and 1.18 mmol/L for the 
control group.  
- 19% of calcium measurements were above reference 
range, of which 96% episodes were in the PTH arm. 17 
(PTH group) versus 1 episode of symptomatic 
hypercalciemia occured 
- Compared with Placebo, PTH increased renal calcium 
excretion (p<0.01). 
- Treatment did not cause changes in TRCa, p=0.13 
 
Cardiovascular and renal outcomes 
- 7 patients in the PTH groups and 3 patients in the Placebo 
group experienced “cardiovascular symptoms/complaints”. 
One patient in the PTH group experienced arterial occlusion 
in the right femoral artery. 
- 2 patients in each group reported “renal 
symptoms/complaints”. 
 

- the majority of patients 
had postoperative 
hypoparathyroidism (94%). 
- 57 patients (92%) 
completed the entire 24 
weeks of study. 
 

1
 Only outcomes considered relevant for the guideline are described. 

  



Reference, 
study design, 
study period 

Study population 
and sample size 

Study objectives  Outcomes
1
 Results Comments 

Sikjaer et al., J 
Bone Mineral 
Res, 2013 
 
Study design: 
Randomized 
Placebo 
controlled trial 
 
Study period: 
Six months after 
the initial study 
period of June 
2008- Oct 2009 
 

Study population:  
Patients with 
hypoparathyroidism 
(various etiologies) for 
at least one year. 
 
Exclusion criteria: 
Women planning 
pregnancy or not on 
contraceptives, 
impaired renal or 
hepatic function, 
alkaline phosphatase 
>400 U/L, 
hospitalization owing 
to chronic drug or 
alcohol abuse, 
malignant disease 
involving the skeleton, 
sarcoidosis, Paget 
disease of bone, 
previous radiation 
therapy involving the 
skeleton, treatment 
with digoxin, 
raloxifene, calcitonin, 
systemic 
corticosteroids, 
fluoride, lithium, PTH 
analogues, or 
anticonvulants. 
 
Sample size: 
n=38 
 
Treatment before 
study entry: 
Treatment with either 
PTH or a Placebo 
(see Sikjaer et al., 
2011). 
 

To assess the 24-
hour 
pharmacokinetic 
and 
pharmacodynamic 
effects of PTH (1-
84) (100 µg) versus 
identical Placebo 
 
 
 

- 24-h plasma calcium 
- 24-h renal calcium 
excretion 
- Heart rate (ECG 
measurements) 
- Blood pressure  
 
 
Follow-up 
Blood: after injection:15 
and 30 minutes, 1, 1.5, 
2, 3, 4, 5, 6, 7, 8, 10, 12, 
16, 20 and 24 hours. 
Urine: after injection: 0-
2, 2-4, 4-6, 6-8, 8-16 
and 16-24 hours. 

Biochemical parameters 
- Serum calcium levels were similar between the two 
groups: 2.28 mmol (PTH) versus 2.21 mmol/l (Placebo) 
- Diurnal variation in plasma calcium differed between the 
groups with significantly higher calcium levels in the PTH 
group from 2-12 hours after injection (p<0.001).  
- Maximal plasma calcium concentration was 1.37 mmol/l 
(IQR 1.32-1.49) in the PTH group and 1.25 (1.24-1.28) in 
the Placebo group, p<0.001. 
- Median urine calcium was 9.2 mmol/24 h (5.2-11.5) in the 
PTH group and 9.6 mmol/24 h (7.7-13.5) in the Placebo 
group 
 
Cardiovascular outcomes 
- Heart rate was significantly higher in the PTH group at 0, 
1, and 10 hours, (p<0.01). Median heart rate at 10 hours 
was 70 (65-87) for the PTH group and 61 (54-68) for the 
Placebo group (p=0.01). 
- Median systolic blood pressure (mmHg) at 10 hours was 
133 (IQR 125-150) for the PTH group and 124 (111-135) for 
the Placebo group (p=0.09). Median diastolic blood 
pressure at 10 hours was 80 (72-90) for the PTH group and 
72 (66-80) for the Placebo group (p=0.06). 
 

- This study uses the same 
population as  Sikjaer et al., 
2011 and is a substudy 
using 38 patients that 
completed the initial 6 
months study. 
- Randomization status 
remained unchanged. 
- On the day of study the 
participants in the PTH-
group used a significantly 
lower daily dose of Vitamin 
D and calcium 
supplements. 
- 37 patients (97%) had 
postoperative 
hypoparathyroidism 

1
 Only outcomes considered relevant for the guideline are described. 

  



Reference, 
study design, 
study period 

Study population 
and sample size 

Study objectives  Outcomes
1
 Results Comments 

Sikjaer et al., J 
Bone Mineral 
Res, 2014 
 
Study design: 
Randomized 
Placebo 
controlled trial 
 
Study period: 
June 2008- Oct 
2009 
 

Study population:  
Patients with 
hypoparathyroidism 
(various etiologies) for 
at least one year. 
 
Exclusion criteria: 
Women planning 
pregnancy or not on 
contraceptives, 
impaired renal or 
hepatic function, 
alkaline phosphatase 
>400 U/L, 
hospitalization owing 
to chronic drug or 
alcohol abuse, 
malignant disease 
involving the skeleton, 
sarcoidosis, Paget 
disease of bone, 
previous radiation 
therapy involving the 
skeleton, treatment 
with digoxin, 
raloxifene, calcitonin, 
systemic 
corticosteroids, 
fluoride, lithium, PTH 
analogues, or 
anticonvulants. 
 
Sample size: 
n=62 
 
Treatment before 
study entry: 
A minimum of 3 
months on regular use 
of vitamin D 
supplements. All 
patients were on daily 
calcium supplement. 

To investigate the 
effects on quality of 
life of treatment 
with PTH (1-84) 
(100 µg) versus 
Placebo. 
 
 
 

- Quality of life using the 
Short Form 
Questionnaire 36 
version 2 (SF36v2) and 
the WHO-5 Well-Being 
Index Survey 
 
The SF36v2 consists of 
8 subscales: physical 
functioning (PF), role-
physical (RP), bodily 
pain (BP), general 
health (GH), vitality (VT), 
social functioning (SF), 
role-emotional (RE) and 
mental health (MH). 
There are 2 summary 
scores as well; mental 
summary score (MCS) 
and physical component 
summary score (PCS). 
 
 
Follow-up 
6 months after the start 
of the study outcomes 
were measured. 

Quality of life 
- The SF36v2 questionnaire showed a significantly lower 
baseline score, compared to the norm-based population, for 
most domains. 
- After 6 months of treatment, the Placebo increased in the 
following domains RP, BP, VT, RE and in the MCS 
(p<0.05), but not in the PCS (p=0.06).  
- The PTH group increased in the BP domain (p=0.03) but 
not in the MCS or PCS. 
- Percentage change scores did not differ between the 
groups after 6 months. 

- This study uses the same 
population as Sikjaer et al., 
2011. 
 
 

1
 Only outcomes considered relevant for this guideline are described. 

  



Reference, 
study design, 
study period 

Study population and 
sample size 

Study 
objectives  

Outcomes
1
 Results Comments 

Mannstadt et al., 
Lancet, 2013 
 
Study design: 
Randomized 
Placebo 
controlled trial 
 
Study period: 
June 2009-
February 2011 
 

Study population:  
Patients with 
hypoparathyroidism 
(various etiologies) for at 
least 1.5 year. 
 
Patients had to have a 
requirement for active 
vitamin D or oral calcium 
treatment, normal thyroid-
stimulating hormone 
concentrations, normal 
magnesium and serum 
25-hydroxyvitamin D 
concentrations. 
Creatinine clearance 
needed to be either 
>30ml/min on 2 separate 
measurements or 
>60ml/min on one 
measurement with an 
accompanying serum 
creatinine concentration 
of less than 132.6µmol/L. 
 
Exclusion criteria: 
Patients with a known 
activating mutation in the 
calcium-sensing receptor 
gene (further exclusion 
criteria are listed in the 
appendix). 
 
Sample size: 
n=134 
 
Treatment before study 
entry: 
A minimum of 3 months 
on regular use of vitamin 
D supplements. All 
patients were on daily 
calcium supplement. 
 

To test the 
efficacy, safety, 
and tolerability 
of a once-daily 
flexible dose 
(100 µg) of PTH 
(1-84). 
 
 

- Serum calcium 
- Urine calcium excretion 
- Adverse events 
- Cardiovascular 
variables (blood 
pressure, heart rate, 
QTc interval) 
- Renal parameters 
(serum creatinine, 
estimated creatinine 
clearance) 
 
 
Follow-up 
Weeks 0-6, week 8, 12, 
16, 20 and 24. 

Biochemical parameters 
- Mean serum calcium at 24 weeks was 8.4 mg/dl (95% CI 
8.2 to 8.6) in the PTH group and 8.4 mg/dl (95% CI 8.1 to 
8.7) in the Placebo group (derived from a figure). 
- Mean urine excretion at 24 weeks was 290 mg/24 h 
(95%CI 252 to 328) in the PTH group and 270 mg/24 h 
(95% CI 249 to 291) in the Placebo group (derived from a 
figure). Throughout the study urinary calcium excretion was 
higher in the PTH group (p=0.018) 
 
Adverse events 
- “No significant changes in mean cardiovascular variables 
or renal variables were reported in either group”. 
- Hypocalcaemia was reported in 26% of PTH treated 
patients and in 21% of Placebo treated patients 
- Tetany was reported in 4 Placebo treated subjects and 10 
PTH treated subjects. 
- Hypertension was reported in 2 Placebo subjects and 6 
PTH subjects. 
- Six severe adverse events (hypocalciemia (2), 
hypercalciemia, pancreatitis, cerebrovascular event, 
diarrea) occurred in the PTH group, one (COPD) in the 
Placebo group 
 

- Funded by NPS 
pharmaceuticals (provided 
PTH (1-84) and conducted 
the statistical analyses). 
- Before the 24-week 
treatment period there was 
2-16 weeks of optimization 
of oral calcium and active 
vitamin D doses, correction 
of vitamin D and 
magnesium deficiencies, 
and discontinuation of 
thiazides. 
 
 



Reference, 
study design, 
study period 

Study population and 
sample size 

Study 
objectives  

Outcomes
1
 Results Comments 

Newman et al., 
Eur J Clin 
Pharmacol, 1984 
 
Study design: 
cohort study 
 
Study period: 
NR 
 

Study population:  
Patients with idiopathic or 
postoperative 
hypoparathyroidism. 
 
Exclusion criteria: 
NR 
 
Sample size: 
n=9 
 
Treatment before study 
entry: 
2 patients were on 
Vitamin D 1.25 mg, 4 
patients were on 1.25 
(OH)2 D 1.0 mcg and 3 
patients were on 1α (OH) 
D 0.5 mcg. 
 

To study the 
effect of adding 
Bendrofluazide 
(10 mg daily) to 
the current 
maintenance 
treatment 
 
The intervention 
lasted ‘at least 3 
weeks’. 
 

- Serum calcium 
- Urinary calcium 
excretion 
 
 
Follow-up 
‘During routine visits to 
the metabolic clinic 

Biochemical parameters 
 
- Serum calcium tends to be higher when vitamin D is 
combined with Bendrofluazide. Mean serum calcium on 
vitamin D alone is 2.10 mmol/l (95%CI 2.01 to 2.19) and 
after adding Bendrofluazide the mean is 2.23 mmol/l (95% 
CI 2.16 to 2.30) 
 
- Urine calcium declined somewhat after adding 
Bendrofluazide; from a mean of 4.9 mmol/24 h (95% CI 3.1 
to 6.7) to 4.7 mmol/24 h (95% CI 2.6 to 6.8) 
 
- None of the measurements comparing on and off 
Bendrofluazide were statistical significant.  
 

- Unclear how long the 
intervention lasted 
 
 

 
  



Reference, 
study design, 
study period 

Study population 
and sample size 

Study 
objectives  

Outcomes
1
 Results Comments 

Porter et al., New 
England J Med, 
1978 
 
Study design: 
Cohort study 
 
Study period: 
NR 
 

Study population:  
Patients with 
postoperative 
hypoparathyroidism 
(6) or pseudo-
hypoparathyroidism 
(1). 
 
Exclusion criteria: 
NR 
 
Sample size: 
n=7 
 
Treatment before 
study entry: 
NR for all patients. 
Calcium supplements 
ranged form 0 to 1800 
mg. Two patients 
received vitamin D. 
 

To investigate the 
effects of a 
sulfonamide 
diuretic 
(chlorthalidone) 
and salt 
restriction (50-
100 meq). 
 
 

- Serum calcium 
- Renal calcium 
excretion 
- Occurrence of tetany 
 
 
Follow-up 
Up to 25 months 

Biochemical parameters 
 
- After chlorthalidone, mean urinary calcium excretion 
decreased from 179 mg/24-h (95%CI 114 to 244) to 88 
mg/24-h (95%CI 51 to 125), p<0.001.  
 
- Mean serum calcium increased from 8.2 mg/dl (95%CI 7.8 
to 8.6) to mg/dl 9.3 mg/dl (95% CI 8.8 to 9.8), p<0.005. 
 
 
Adverse events 
- In the four patients studied more than once, chlorthalidone 
was discontinued for a short time, often causing tetany (data 
not shown). 

- 2 patients were studied 
three times each, 2 patients 
twice each.  
 
- Unclear when the 
following results were 
measured, “after at least 3 
days start chlorthalidone” 
 
-Study only investigates 
short term effects 
 

 
1
 Only outcomes considered relevant for this guideline are described. 

  



Reference, 
study design, 
study period 

Study population and 
sample size 

Study objectives  Outcomes
1
 Results Comments 

Mortensen et al., 
Eur J 
Endocrinol, 1997 
 
Study design: 
Cross-sectional 
study 
 
Study period: 
NR 
 

Study population:  
Patients with 
hypoparathyroidism for 
at least 2 years and with 
various etiologies. 
 
None of the patients 
suffered from other 
diseases with influence 
on bone metabolism, 
none of the women had 
ever received oestrogen 
supplementation, all 
patients had normal liver 
and renal function. 
 
Exclusion criteria: 
NR 
 
Sample size: 
n=15 patients and n=12 
normal healthy 
individuals, sex and age 
matched 
 
Treatment before study 
entry: 
All patients were long-
term treated with daily 
supplementation of 
calcium (1500mg 
elementary calcium/day) 
and vitamin D (11 
patients received 0.5-
3.0 µg/day of 1α-
hydroxylated vitamin D 
tablets and 4 patients 
received 800-2200 
µg/day of calciferol).  
 

To describe 
calcium, phosphate 
and magnesium 
homeostasis and 
bone metabolism in 
hypoparathyroidism  
 

- Serum calcium 
- Urinary calcium 
excretion 
- Maximal active tubular 
calcium reabsorption in 
relation to GFR 
(TmCa/GFR) 
 
 
Follow-up 
In the combined 47-Ca 
kinetic and mineral 
balance study patients 
were followed for 7 days 
with daily 
measurements. Unclear 
if this was also the case 
for the main study 

Biochemical parameters 
- In all patients serum calcium levels were within the 
normal range (2.20-2.52 mmol/L). Mean serum calcium 
was 2.25 mmol/ml (95%CI 2.13 to 2.38) in 
hypoparathyroidism patients and 2.36 mmol/l (95% CI 2.30 
to 2.42) in controls. 
- Urinary calcium excretion was not significantly different 
from controls. Mean urinary calcium excretion was 7.2 
mmol/24-h (95%CI 4.4 to 10.0) for hypoparathyroidism 
patients and 5.0 mmol/24-h (95% CI 3.9 to 6.1) for 
controls.  
 
 

As this study compares 
hypoparathyroidism 
patients to healthy controls, 
conclusions regarding 
treatment effects cannot be 
made 

 
1
 Only outcomes considered relevant for this guideline are described. 

  



Reference, 
study design, 
study period 

Study population 
and sample size 

Study 
objectives  

Outcomes
1
 Results Comments 

Lienhardt et al., J 
Clin Endocrinol 
Metab, 2001 
 
Study design: 
Cohort study 
 
Study period: 
NR 
 

Study population:  
Patients with 
hypoparathyroidism 
and hypocalciemia, 
with activating 
mutations of the 
calcium-sensing 
receptor (CARS).  
 
Exclusion criteria: 
NR 
 
Sample size: 
n=19, from these 8 
had CARS and family 
studies revealed 
CARS in 21 patients. 
 
Study treatment: 
14 patients received 
daily vitamin D3 
treatment (0.5-4 
µg/day) 
 

To clarify 
treatment in 
patients with 
activating 
mutations of the 
CARS. 
 
 

- Serum calcium 
- Urinary calcium 
excretion 
- Renal function, renal 
calcifications were 
measured using renal 
ultrasound 
 
Follow-up 
Treated patients were 
followed for a mean 
duration of 7.2 years 

Serum calcium 
- Treatment significantly improved serum calcium levels: 2.13 
mmol/l (95%CI 1.90 to 2.36) after treatment versus 1.71 
mmol/l(95% CI 1.57 to 1.85) before treatment, p<0.0001. 
 
Nephrocalcinosis and renal function 
- 8/14 had nephrocalcinosis; reduction of vitamin D led to 
disappearance of renal calcifications in one patient. Urine 
calcium excretion was elevated in these patients.  
- None of the patients had or developed severely impaired 
renal function 
 

For this guideline only the 
study of treatment effects in 
14 patients was considered 
 
No ultrasound was 
performed before 
treatment, true incidence 
could therefore not be 
estimated 
 
All patients had 
hypocalcaemia at baseline 
and the study is therefore 
not on treatment of the 
chronic phase 

 
1
 Only outcomes considered relevant for this guideline are described. 

 


