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Patient description 
• Gender : female 

• Age: 39 years 

• Married / with  2 children 

• Living in Tehran 

• Occupation : housekeeper 



• The patient is a 39 y/o woman who has been suffering from pain in 
her hands especially her fingers for the past 4 years which are mostly 
in the morning and she was referred to rheumatologist and during 
the examinations notices high PTH and she was referred to an 
endocrinologist . 

• Simultaneously with the above problems, the patient complained of 
severe pain in the right lumbar region which right kidney stone was 
reported on ultrasound and after several examination the patient 
was diagnosed with Idiopathic hypercalciuria  



Mg 
mg/dl 

Urine 24h ALP u/L 25(OH)vit D 
  ng/ml 

PTH pg/ml P  mg/dl Ca mg/dl laboratory Date 

- vol 1050 
Ca  404 
P 545 
Cr 924 

- 30.7 69.5 3.6 9.1 pars 96/6/28 

2 V 1850 
Ca 226 
P 620 
Mg 94 
Cr 1313 

- 39.4 158.6 2.5 8.4 Pars 96/7/2 

- - - 43.3 72.4 3.4 9 Pars 96/7/28 

- Vol 1350 
Ca 203 
Cr 1040 

- 32.4 64.4 3.1 9.5 Pars 96/11/12 

- - - 7.3 - - - nilou 97/6/1 

- - - 47.2 127.8 2.7 9.1 atieh 97/12/11 

- Vol 1700 
Ca 323 
P 765 
Cr 1241 

184 - 108 3.7 8.8 danesh 97/12/19 

2 - 153 - 93.8 3.5 8.7 danesh 98/1/25 

1.9 - - 36.7 111.3 2.5 8.6 markazi 98/5/16 

- Vol 1150 
Ca 174 
P 546 
Cr 828 

52 - - 3.4 9.5 pars 99/3/20 
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Mg  mg/dl Urin 24h ALP u/L 25(OH)vit D 
ng/ml 

PTH pg/ml P  mg/dl Ca mg/dl laboratory Date 

1.9 Vol 1900 
Ca 110 
 Na 106 
Uric acid 355 
Mg 78  
 Oxa  30.9                  
citrate 1064 

- 33.4 101 3.2 8.7 pars 99/6/4 

- - 59 39.8 66.6 2.8 9.4 pars 99/6/28 

1.9 Vol 1500 
Ca 158 
Na 102 
Cr 810 
Mg 80 
Uric Acid 281 

- - - 2.5 8.8 pars 1400/3/23 

1.84 Vol 1500 
Ca 246 
P 844  
Uric Acid 315 
Oxalat 0.47(0.32) 
Citrat 3.6 

62 60 103.2 3.5 9.2 masoud 1400/4/27 

- - - - 80.3 - 9 masoud 1400/8/11 

1.9 Vol 2150 
Cr 903 
Ca 393 
P 441 

 

54 37.5 95.5 3.2 9 pars 1400/10/2 

- - - 37.5 135.3 - 8.8 pars 1400/11/9 
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Familial history 
• She have five siblings who do not have a history of illness or similar 

problems in her parents and siblings  

• Parathyroid disease (-) 

• Pancratic disease (-) 

• Pituitary disease (-) 



R O S 

• Fatigue (+)                                  Dyspnea (-)                             

• Weight loss (-)                           Paresthesia (-) 

• Rash (-)                                       Pathologic FX (-) 

• Alopcia (-)                                   Seizure (-) 

• Palpataion (-)                             Cough(-) 

• Faint (-) 

• Chest pain (-) 



Drug History 
  Hydrochlorothiazide 50 mg/day from 2 years ago 

 Calcitriol once /day from 2 years ago  

 Calcium carbonate once /day form 2 months ago 

 Eplerenon once /day form 2 months ago  

 Allopurinol 100 mg/day from 2 months ago 

  



Physical exam 

 
General : contious and oriented 

 Bp =110/60   PR= 82     RR= 18      T=36.5 

Weight =51kg    Hight= 160 cm       BMI=20 

 Skin :normal  

Head and Neck : no lymphadenopathy 

 Abdomen : normal 

 Extremity : normal 



Problem list 

 Renal stone 

Hypercalciuria 

High PTH 

 Low bone density 
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Hypercalciuria 

Hypercalciuria has to be interpreted cautiously according to dietary 
calcium intake and the patients weight 

In the presence of a normal diet hypercalciuria  is defined as urinary 
calcium >4 mg/kg/day in a normal 24-h urine sample  

Hypercalciuria  can result in kidney stones ; nephrocalcinosis ; chronic 
kidney failure and osteoporesis  therefor renal ; blood pressure and 
bone assessment have to be performed when hypercalciuria is 
diagnosed   

Nephrol Dial Transplant (2020) 





Idiopathic Hypercalciuria 
Idiopathic hypercalciuria is present in 5-10% of pediatheric and adult 

population  

IH is also an important contributor to developing low bone density 
whether or not subjects develop kidney stones  

Inestinal Ca absorption is increased and serum 1;25 (OH)2 Vit D level are 
elevated in one- half  to two-thirds of patients 

Serum PTH levels are elevated in less than 5% 

The revealed a strong familial occurrence of IH with high rates of vertical 
and horisental penetrance consistent  with an autosomal dominant mode 
of inheritance  

If 50% of stone formers have IH and the frequency of stone disease among 
adult is 0.5% then 80-90% of IH patients are asymptomatic and never from 
kidney stone 

IH may be an important pathogentic factor for development of low bone 
mass even among those who do not form stones 

 

 

Nefrologia.2019.39(6):592-602 



Idiopathic Hypercalciuria 
Some authors have suggested the use of a short term of low dose 

thiazide as a useful tool to differentiate between a NPHPT and 
elevated PTH secondary to hypercalciuria 

Several rejimens for the thiazide challenged have been proposed 
varying from 12/5 to 50 mg /day for two weeks when PTH levels drop 
to normal range after thiazide administration it suggests a secondary 
etiology  

However the usefulness of the systematic thiazide administration for 
this purpose has not been clearly established and the main role of 
thiazide for hypercalciuria is not diagnostic but therapeutic aiming to 
reduce hypercalciuria  

 
The Authors under Exclusive Licence to Spinger Science 
Business Media ;LLC;Part of springer Nature (2021) 



 In this study it was known that the IH 
observe in cases with hyperproduction of 
PGE2 was reduced after treatment with 
indomethacin 

Buck et al treated 43 patients with IH 
with this prostaglandin inhibitor for 2-4 
weeks and it was found  a normalization 
of calciuria which would implication of 
PGE2 in the origin of hypercalciuria 

Shortly after ward it was suggested that 
the osteopenia observe in patients with 
IH could be secondary to boneresorptive 
effect of PG E2 

However to confirm that a hypercalciuria 
is an IH ; levels of calcemia ; intact PTH 
ions (incuding chlorid) and acid base 
balance  must be normal 

Nefrologia.2019.39(6):592-602 



In a longitudinal study our group 
observed that the improvement of          
bone  mineral density was more 
related to the increase in body mass 
that to use of thiazides 

Although therapeutic details are 
beyond the scope  of this review a 
marketed product base on phytate 
and  3 typs of drugs are available ; 
namely thiazides ; potassium citrate 
and biphosphonates 

Nefrologia.2019.39(6):592-602 





European society of Endocrinology 2021 
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NPHPT 
NPHPT is characterized by persistently increased 

PTH level in the setting of normal albumin adjusted 
and ionized serum Ca after secondary causes of  
PTH elevation have been excluded 

The consensus statement from the fourth 
international workshop indicated that these 
laboratory finding should be confirmed at the least 
two occasion over a time frame of at least 3 to 6 
month becuses PHPT is often characterized by 
fluctuating serum Ca levels in the upper normal and 
above normal range ; a single Ca measurement in 
the upper normal range with high PTH should be 
interpreted as suspicious  for PHPT rather than 
NPHPT 

The mechanism underlying development to NPHPT 
are currently not yet known 

 

 

 
The American Society for Bone and Mineral Research (2020) 



The most hypothesis about NPHPT 

Given that the normal population has mean serum Ca concentration 
ranging over an approximately 2 mg /dl interval ; it is possible that 
increased serum PTH level increased serum Ca to a mild extent within 
the normal range that is not clinically detectable within the general 
population ; but significant enough to explain the pathophysiology of 
patients with NPHPT 

This hypothesis presumes that those with serum Ca in the upper 
normal range might be more likely to convert to the hypercalcemic 
phenotype over time 

The American Society for Bone and Mineral Research (2020) 



NPHPT can be caused by a single adenoma ; 
multiple adenoma or multi gland hyperplasia of 
the parathyroid just as in the classical type of 
primery hyperparathyroidism 

In a recently puplished prospective study NPHPT 
comprised 15.4% of all PHPT patients with a higher 
female to male ratio 

NPHPT incidence patients were younger and had 
parathyroid glands that weighed less biochemically 
and histologically thay were less hyperfunction and 
secreted less PTH 

It therefor suggested that NPHPT is an earlier from 
of PHPT 

NPHPT 

The American Society for Bone and Mineral Research (2020) 



Hypercalciuria 

Normocalcemic primary hyperparathyroidism 

           pathophysiology 

           Differential diagnosis 

           Imaging study 

           Surgical and medical treatment 

AGENDA 



Pathopysiology 

A previous study has suggested that the maintenance of a normal serum 
total calcium concentration in patients with primary hyperparathyroidism 
could be the consequence of a renal tubular resistance to the action of PTH 

In addition the ability of PTH to decrease tubular phosphat reabsorption 
and stimulate synthesis of 1;25(OH)2 vit D is also blunted in the patients 
who remain normocalcemic compared with those who are hypercalcemic  

Therefor at least three PTH dependent functions of the kidney are 
attenuated in the normocalcemic hyperparathyroid patients despite an 
identical a partial renal resistance to the physiological actions of PTH 

The Journal of Clinical Endocrinology and Metabolism (2003) 



Resistance to PTH 
The study also proposed combined  renal and bone resistance to PTH 

as a mechanism to explain NHPT because after matching the cohorts 
of PHPT and NHPT for PTH level the normocalcemic cohort showed 
lower markers of bone turnover and lower serum 1;25 (OH)2 vit D 
levels as well as lower capacity to increased urinary Ca reabsorption 
and blunted ability to increased urinary PO4 excretion 

The American Society for Bone and Mineral Research (2020) 



Calcium sensing receptor(CaSR) 

The study demonstrated that the A 986 S polymorphism in the CaSR 
was an independent predicator of PTH level in NHPT ;but not in 
asymptomatic PHPT 

This polymorphism affects the intracellular domain of the CaSR and 
appears to cause reduced CaSR function ; thereby inducing lower 
sensitivity to extracellular serum Ca and stimulating increased PTH 
secretion  in response 

This resistance inducing polymorphisem was not observed in the 
control group with asymptomatic PHPT suggesting that these 
disorders might have different pathogenetic mechanism 

The American Society for Bone and Mineral Research (2020) 



Serum free 25(OH) vit D levels 

Lower serum free 25(OH) vit D measured by an immunometric assay 

These patients and controls all had normal serum total 25(OH) vitD 
level in the range of 30 to 40 ng/ml  

PTH levels correlated with free but not total 25(OH)vitD level  

The study concluded that some NHPT patients might have a form of 
secondaey hyperparathyroidism caused by lower serum free 
25(OH)vit D level ;this finding could be explaind by higher 
concentration of vitamin D-binding protein that might mask vitamin D 
deficiency  

The American Society for Bone and Mineral Research (2020) 



Pathopysiology 

PHPT and NHPT may be diagnosed more commonly in post 
menopausal women based on the unmasking of mild 
hyperparathyroidism  caused by loss of the protective effect of 
estrogen on bone leading to a negative Ca balance 

The American Society for Bone and Mineral Research (2020) 
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Differential diagnosis 

NSHPT also present with a similar biochemical picture and must be ruled 
out before embarking on a diagnosis of NPHPT  

Cause of NSHPT included vit D deficiency ; consumption of  lithium ; 
bisphosphonates and denosumab 

NSHPT caused by hypercalciuria can result from excess sodium intake ; 
excess tea and coffe consumption ; loop diuretics like furosemide and a 
through history will exclude  these causes 

Genetic defects causing hypercalciuria are rare and detected by genetic 
testing 

Lithium ; decreased special mention it can desensitize the CaSR to Ca and  
thereby shift the setpoint to the right and released PTH and cause NSHPT 

Stat Pearls . Treasure Island (2022) 



Calcium loding test 

One gram of  oral calcium is given and serum Ca and PTH values are 
measured at regular intervals from 0 to 120 minutes  

In patients  with NPHPT there is only minimum suppression of PTH 
from baseline where as in normal individuals and NSHPT there is a 
marked decreased  

Stat Pearls . Treasure Island (2022) 



Hypercalciuria 

Normocalcemic primary hyperparathyroidism 

           pathophysiology 

           Differential diagnosis 

           Imaging study 

           Surgical and medical treatment 

AGENDA 



Ultrasound is less efficient is detecting smaller lisions ; multi gland disease 
and ectopic adenoma in retro esophageal ; retroteracheal and mediastinal 
location and is highly operator dependent  

In Tc 99m sestamibi ; an earlier washout of the nuclear material from the 
smaller adenomas or  parathyroid hyperplasia can lead to a negative scan 
as found in NPHPT  

In many cases Tc 99m sestamibi complements ulterasound and the two 
together successfully localized many lesions than has poor concordance in 
NPHPT 

Some studies report greater success in NPHPT with 4D CT and novel PET 
tracers like 11C-methionine and 18F-FDG but these have to be tested in 
larger patients population to be routinely recommended  

Finally patients with negative or equivocal scans but a biochemically 
confirmed NPHPT who have indication for surgery will still need a referral 
to an endocrine surgeon 

 

Imaging study 

Stat Pearls . Treasure Island (2022) 
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Surgical and medical treatment 
 In the largest study pandian and collegues confirmed that NPHPT is 

characterized by a higher prevalence of multigland disease ; which 
has been associated with lower cure rates 

Smaller gland size may also be more common in NPHPT as compared 
with PHPT ; these finding have implication for the preoperative and 
surgical localization of the pathological glands 

To address this issue Pandian and Collegues concluded that routine 
bilateral neck exploration was necessary in addition to using 
intraoperative PTH monitoring in all patients affected by NPHPT  

A large surgical single-center retrospective study found that after 
parathyroidectomy as many as 41.7% and 40% of patients showed 
improvement in BMD and kidney stones ; respectively  

However this study did not provide T-scores or BMD percentage 
change 

   
The American Society for Bone and Mineral Research (2020) 



In contrast two studies have been published regarding pharmacologic 
treatment of bone and renal complications associated with NPHPT 

One study evaluated the effect of oral alendronate and 
cholecalciferol in a small cohort of post menopausal women ; all 
skeletal sites improved with alendronate therapy after 12 month with 
lumbar spine BMD improving by 4% and femoral neck BMD improving 
by 2.6% 

The other study investigated the improving nephrolithiasis ; although 
the study consisted of only 10 patients with hyperparathyroidism ; 6 
of whom were normocalcemic ; cinacalcet reduce the number and 
size of urinary stones in both the hypercalcemic and normocalcemic 
groups over follow up period of 10 months  

Surgical and medical treatment 
 

The American Society for Bone and Mineral Research (2020) 



Caution should be used in recommending surgery for NPHPT but 
when surgery is done multigland disease has been reported  

This evidence suggests that patients with NPHPT associated with 
osteoporosis might benefit more from pharmacologic therapy than 
surgical treatment 

Surgical and medical treatment 
 

The American Society for Bone and Mineral Research (2020) 



Thanks for your attention 


