
Roma,	9-12	novembre	2017	

	

Laura	Gianotti	
SC	Endocrinologia,	Diabetologia,	Metabolismo		

A.O.	S.Croce	e	Carle	Cuneo	

Iperparatiroidismo	primitivo	
normocalcemico	

	 	 	Ai	sensi	dell’art.	3.3	sul	conflitto	di	interessi,	pag	17	del	
Regolamento	 Applicativo	 Stato-Regioni	 del	 5/11/2009,	
dichiaro	che	negli	ultimi	2	anni	 	NON	ho	avuto	rapporti	
diretti	 di	 finanziamento	 con	 soggetti	 portatori	 di	
interessi	commerciali	in	campo	sanitario	

	

AACE Italian Chapter Course 
GUIDA all’IPERPARATIROIDISMO 

 



Roma,	9-12	novembre	2017	

	

8th AME National Meeting and  
4th Joint Meeting with AACE 

 
Turin,  October 10-12, 2008 

HYPERPARATHYROIDISM IN THE 3rd MILLENIUM 
 

 
Laura Gianotti 
S.C. Endocrinologia e Malattie del Ricambio 
ASO S. Croce e Carle, Cuneo, Italy 
 
 
 



Roma,	9-12	novembre	2017	

	
Normocalcemic 

Primary Hyperparathyroidism in 2008 
 

ILLNESS IN EVOLUTION 
OR NEW ILLNESS?  

WAITING FOR  
…. NEW GUIDELINES ….. 
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 NORMOCALCEMIC PHPT in 2017  
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Condition characterized by  
normal total and ionized serum calcium 

and  
consistently elevated PTH levels 

DEFINITION 
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Consistently ↑ PTH  ? 

 an isolated level of PTH above the upper limit of 
the normal range should be confirmed on at least 
two furher occasions over a period of 3-6 months 
          
          IV international workshop 2013 (JCEM 2014) 
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PTH measurement  

Eastell R et al JCEM 2014 

The diagnostic sensitivity for PHPT is similar between  
second- and third-generation PTH assays.   

It is important to have the adequate reference range for each assay to 
determine whether PTH concentrations are elevated. 
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Lancet Sept 2017 

! Consideration of the normal distribution range for any analyte is important.  

! The so-called normal range of PTH spans two standard deviations about the 
mean (eg, 10–65 ng/L), and some patients with NC PHPT might be healthy, but 
are just on the fringe of the normal distribution curve for parathyroid hormone.  
Patients could be three standard deviations away from the mean and still be 
healthy, which is improbable but possible. 

! Another point is the normal serum calcium concentration distribution .. and 
change / increase within a normal range for the population..but not for the patient 



Roma,	9-12	novembre	2017	

	

Calcium measurement  

•  Serum total calcium should be corrected with 
serum albumin     

  

• Measurement of ionized calcium 

• Consider intermittent hypercalcemia 
 

Formula for corrected calcium = (4-serum albumin) * 0.8 + serum calcium 

It’s reasonable to measure in 3 consecutive days 
concomitant ionized and total calcium and an intact 

parathyroid hormone on 1 of these days. 
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Ionized calcium : is better? 
“ The era has come for 
elimination of total serum 
calcium and 
albumin – corrected calcium 
in favor of ionized calcium 
in investigation of suspected 
calcium disturbance” 
 
Larsson & Magnusson,  
J Bone Miner Res 2003 ! Analytical variability (EGA) 

! Normal Range 
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Condition characterized by normal total and 
ionized serum calcium concentrations and 

consistently elevated PTH levels 

DEFINITION 

SECONDARIO		

PRIMITIVO		

SECONDARIO		
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Diagnosis … by exclusion 

•  Vitamin D insufficiency (< 30 ng/ml or 80 nmol/L) 

•  Renal failure (GFR below 60/ml/min) 

•  Drugs (furosemide, bisphosphonates, anti-convulsants, lithium) 

•  Idiopathic hypercalciuria (fasting hypercalciuria and mildly elevated 
PTH but normocalcemia have been diagnosed with “renal leak”) 

•  Very low calcium or protein intake 

•  Chronic disease associated with malabsorption 
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= 30 ng/ml 

Osteoporos Int 1997 
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From IV workshop 2013 on asymptomatic PHPT 

"  ….  It is important to exclude disorders that are associated with secondary or 
compensatory elevated PTH with normal calcium concentrations, such as 
vitamin D insufficiency   

"  25(OH)D minimal goal level = 50 nmol/L (20 ng/ml) but > 75 nmol/L (30 ng/
ml) is desirable 

EXCLUDE	VITAMIN	D	INSUFFICIENCY	
AND	REPLENISH	IT		

(minimum	>	20;	desirable	>	30	ng/ml)	
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PTH	LEVELS	AND	RENAL	FUNCTION	
 

Graph showing relationship between serum I-PTH levels and 
CCR based on data extracted from Martinez et al (1997). 

K/DOQI Clinical Practice Guidelines for Bone Metabolism and 
Disease in Chronic Kidney Disease (Am J Kidney Dis, 42, 4, S3, 2003) 

60	ml/min		
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PTH LEVELS AND DRUGS  

• Diuretici		
• Denosumab	
• Bisfosfonati		
• Litio	
• Farmaci	interferenti	con	il	metabolismo	calcico	
(steroidi)		
• Farmaci	interferenti	con	il	metabolismo	della	
vitamina	D	(anticomiziali)		
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loop	diuretics	induce	natriuresis	
by	inhibiting	the	Na-K-2Cl	

transporter	in	the	thick	ascending	
limb	of	the	loop	of	Henle	

	
,		
	

Increased	urinary	calcium	losses	
and	increased	PTH	
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J Clin End Met 2016 

THIAZIDE	CHALLENGE	
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Idiopathic hypercalciuria and PTH 

Hypercalciuria : daily	calcium	excretion	over	250	mg/day	in	women	or	300	mg/24	h	in	
men	or	4	mg/kg	body	weight	in	either	 
 

Formation	of	insoluble	calcium	salts,	calcium	oxalate	or	calcium	phosphate	

 
Pathogenetic mechanisms : 
interplay	between	genetic	background	and	environment  
1)	‘absorptive’	hypercalciuria	in	which	a	primary	increase	in	intestinal	calcium	absorption	
may	result	in	increased	urine	calcium	(		PTH	↓	);		

2)	‘resorptive’	hypercalciuria,	caused	by	an	increase	in	bone	turnover,	leading	to	loss	of	
bone	calcium	in	the	urine	(PTH	may	be	↑	;	Primary	hyperparathyroidism	);		

3)	‘renal	leak’	hypercalciuria		 PTH	↑	(secondary	hyperparathyroidism)	
 

Worcester	EM	&	Coe	FL	Semin	Nephrol.	2008 
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Other conditions 

Khosla, S., Atkinson, E.J., Melton, L.J. III & Riggs, B.L. (1997) Effects of age and estrogen status on serum parathyroid 
hormone levels and biochemical markers of bone turnover in women: a population based study. Journal of Clinical 
Endocrinology and Metabolism, 82, 1522±1527. 
 

Kotowicz, M.A., Melton III, L.J., Cedel, S.L., O'Fallon, W.M. & Riggs, B.L. (1990) Effect of age on variables relating 
to calcium and phosphorus metabolism in women. Journal of Bone Mineral Research, 5, 345±352. 

Prince R.l., Dick, I., Devine, A., Price, R.I., Gutteridge, D.H., Kerr, D., Criddle, A., Garcia-Webb, P. & St John, A. (1995) The 
effects of menopause and age on calciotrophic hormones: a cross-sectional study of 655 healthy women aged 35±90. Journal of 
Bone Mineral Research, 10, 835±842. 

Sherman, S.S., Hollis, B.W. & Tobin, J.D. (1990) Vitamin D status and related parameters in a healthy 
population: the effects of age, sex, and season. Journal of Clinical Endocrinology and Metabolism, 
71, 405±413. 

Susan T. Haden, Edward M. Brown, Shelley Hurwitz,  Jennifer Scott and Ghada El-Hajj Fuleihan  
The effects of age and gender on parathyroid hormone dynamics Clinical Endocrinology (2000) 52, 329±338 

 
Minisola S, Pacitti MT, Scarda A, Rosso R, Romagnoli E, Carnevale V, Scarnecchia L, Mazzuoli GF. 
Serum ionized calcium, parathyroid hormone and related variables: effect of age and sex.   
Bone Miner. 1993 Dec;23(3):183-93. 
 
  



Roma,	9-12	novembre	2017	

	

Condition characterized by normal total and 
ionized serum calcium concentrations and 

(consistently) elevated PTH levels 

DIAGNOSIS 

SECONDARIO		

PRIMITIVO		

X 
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2014 
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pathogenetic mechanisms 

 
•  Early  phase of the disease 
•  PTH-resistance in target tissues 
•  Coexistence of vit D deficiency 
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Normocalcemia (pseudo) and  
vitamin D deficiency 

Ensure	that	the	25-hydroxyvitamin	D	level	is	greater	than	30	ng/ml	

Normocalcemic	pts	with	high	PTH	levels	will	become	hypercalcemic	when	25-	
hydroxyvitamin	D	levels	are	raised	to	higher	than	30	ng/ml	

The	correct	diagnosis	is	traditional	hypercalcemic	pHPT	that	is		
masked	by	the	vitamin	D	deficiency	

Natalie Cusano, J Clin Densitometry 2013 
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…judicious replacement of 
vitamin D  may be safe in 
patients with PHPT and 
coexistent vitamin D 
insufficiency… 

Vitamin D Repletion  
by Grey et al 2005 

 

Some	pts	with	high	PTH	levels	and	normocalcemia	will	become	
hypercalcemic	when	25-	hydroxyvitamin	D	levels	are	raised	to	higher	

than	30	ng/ml	(masked	by	vit	D	deficit)		
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JCEM 2007,92:3001-3005 

Clinical	presentation 

     Osteoporosis (57%) 
Kidney stones (14%) 
Fragility fractures (11%) 

Patients seen in a referral center with 
normocalcemic hyperparathyroidism (n=37) 
have more substantial skeletal involvement 
(trabecular and cortical site) than is typical 
in PHPT (mainly cortical site) and develop 
more features and complications over time.  

 
These patients may represent the earliest form of 
symptomatic,  rather than asymptomatic PHPT. 
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Clinical presentation  
by Cusano NE et al , J Clin Densitom 2013  
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Natural history  
by Lowe et al., JCEM 2007   

Longitudinal 
follow-up 
37 patients were followed 
up for 3 yrs (maximum 8; 
median 3 yr) 
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Management		
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"  Monitor subjects with NC PHPT in the same way we monitor 
those with asymptomatic PHPT.  

"  If the disease evolves into the hypercalcemic form, then follow 
the guidelines from the Third International Workshop (would be 
reasonable). 

"  Progression of the disease, such as worsening bone density, a 
fracture, or a kidney stone would signal a more proactive surgical 
approach to the disease, even if patients continue to be 
normocalcemic 

Cusano et al J Clin Densitom 2013 

Management	in	2013	..	some	criteria			
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IV workshop 2014 

		Management	in	2014		

Algorithm for monitoring patients with normocalcemic PHPT 
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Normocalcemic	PHPT	is	associated	
with	a	high	incidence	of	multigland	
disease.	
	
Normocalcemic	disease	seems	
to	be	an	independent	predictor	
of	multigland	disease.	
	

Surgical	&	A-P	features	of	NC	PHPT	
by	LIM	et	al	al	2017		

normocalcemic	patients	will	require		bilateral	neck	operations		>8	times	more	frequently	than	patients	with	a	classic	biochemical	profile	
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Summary	&	THM	

" NC	PHPT	does	exist	
"  Low	prevalence	/increases	in	some	population	
" Exclusion	diagnosis		
" Symptomatic	rather	than	asymptomatic	
" Management	and	treatment	according	to	

guidelines	and	clinical	experience		…	
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Some	open	questions			
	
	

•  Prevalence/Incidence      
•  Pathogenesis  
•  Clinical manifestations    
•  Clinical outcome    
•  Therapeutical management 
•  Screening (reasonable in at risk population) 
•  Define the normal distribution range for any analyte   
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NC	PHPT	is	still	a	cold	case	that	
needs	more	definitive	characterization		


