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IntroductIon 

Normocalcemic primary hyperparathyroidism 
(NCHPT) is a new entity which possibly represents 
a “fruste form” of classic clinically symptomatic 
hyperparathyroidism. Over the last decade it has 
generated considerable scientific interest.1 However, 
its worldwide official recognition was announced 
recently as in 2008 when an international workshop 
on primary hyperparathyroidism took place in order 
to clarify its nature and relevance.2 

Its true prevalence, natural history and clinical 
significance are mostly unknown, although its diag-
nosis is becoming more common in different clinical 
settings, from internal medicine outpatient clinics to 
endocrine or rheumatologists consultations and even 
at the primary care level. The natural history of this 
condition remains unknown and not well understood, 
and very few prospective studies have tried to describe 
it.3 What is more, recent consensus on NCHPT did 
not specify the follow-up or treatment requirements. 

For this reason, it is a challenging situation for both 
the physician and the patient, as therapeutic recom-
mendations are not as yet established and different 
patients may be advised to receive a particular active 
treatment or just follow-up, or even no follow-up. 
This review presents the current data in relation to 
this newly emergent condition.

defInItIon and bIochemIcal 
consIderatIons

NCHPT is defined as a condition in which per-
sistently normal serum calcium levels are observed 
in the presence of high levels of parathyroid hor-
mone (PTH). The term NCHPT was first used in 
the 1960’s by Wills et al4 who described a group of 
patients with different characteristics from those with 
classic primary hyperparathyroidism (HPT) and in 
whom clinical symptoms and signs may manifest, 
while hypercalcemia is absent. No other terms have 
been used in the definition of this condition, such 
as subclinical hyperparathyroidism or low grade 
primary hyperparathyroidism, as has been the case 
for similar endocrine disturbances (as, for example, 
subclinical hypothyroidism). The definition of NCHPT 
includes total albumin-corrected and ionized serum 
calcium within the normal range and elevated PTH. 
Specifically, both ionized and serum calcium within 
the normal levels is required for NCHPT diagnosis. 
Thus, studies in which ionized calcium levels were not 
evaluated should not be considered accurate enough 
for the evaluation of NCHPT with confidence.5
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Under such a biological combination, a rigorous 
search for causes of secondary hyperparathyroidism 
syndrome is the first step that the clinician is required 
to undertake. In particular, vitamin D deficiency, a 
condition that is very prevalent all over the world,6 
needs to be ruled out before the diagnosis of NCHPT 
may be made. This is in fact a major issue, as in most 
cases it is not known if the reference range of a given 
PTH assay has been made in a population in which 
vitamin D deficiency exclusion criteria have been 
considered. What is more, clinical assays for vitamin 
D have been subject to inaccuracy, although results 
are likely to improve in precision as uniform stand-
ards, made available through the National Institute 
of Standards and Technology, become more widely 
implemented.

It should be noted here that in NCHPT an inverse 
relationship between 25-hydroxivitamin D and PTH 
exists. When vitamin D decreases below the normal 
range, the parathyroid gland responds with increased 
synthesis and secretion of PTH, which should subse-
quently be normalized after replacement treatment. 
The level of 25-hydroxivitamin D at which this occurs 
is somewhere between 20 and 30 ng/mL.7 However, 
this form may represent a masked form of classic 
hypercalcemic HPT masked by vitamin D deficiency 
and patients would become hypercalcemic as soon 
as their vitamin D levels are replaced. 

Parathyroid hormone is a heterogeneous molecule 
and, in the last 25 years, its measurement has been 
performed with different assays which have been 
tried out in the course of technological advances in 
this field. For the past few years our institution has 
been using a third-generation assay. The sensitivity of 
second and third-generation PTH assays in detecting 
elevated PTH values seems to be similar.8 By using a 
second-generation PTH assay it has been recognized 
how important it is to exclude subjects with low serum 
25-hydroxivitamin D levels in establishing a reference 
range for PTH.9 When this is taken into account, the 
upper limit of the PTH reference interval for second-
generation assays decreases from 65 to 46 ng/liter, a 
29% reduction. The same applies for establishing a 
reference interval for “whole PTH” assays, the upper 
limit decreasing from 44 to 34 ng/L, a 27% reduction. 
Finally, the upper limit of the reference interval also 
remains lower for third-generation assays than for 

second-generation ones. It has to be mentioned that 
in parallel, vitamin D references values have been 
established over the last few decades, though however 
there is still a debate going on in relation to what are 
the lower normal values and what is the importance 
of seasonal changes of the normality.10 The result is 
that at present no consensus exists as to the normal 
range of vitamin D concentrations in the general 
population. In some studies, values below 20 ng/mL 
were taken as the lower limit of vitamin D sufficiency, 
whereas other studies have reported that PTH levels 
in normocalcemic individuals continue to decline until 
levels of 25-hydroxivitamin D above 30 ng/ml have 
been achieved.11-13 This emphasizes the importance 
of establishing an international consensus on the 
reference range for 25-hydroxivitamin D if we are to 
improve the accuracy of the reference range of PTH 
by excluding subjects with vitamin D insufficiency. A 
very interesting approach has recently been proposed 
by Harvey et al14 who suggested using a nomogram 
in which vitamin D and age are included in order to 
refine the diagnosis of primary hyperparathyroidism.

In addition to excluding vitamin D deficiency, it is 
also important to rule out other causes of secondary 
elevations in PTH, such as urinary calcium leak and 
reduced creatinine clearance.7

epIdemIology

There are virtually no data regarding the epide-
miology of NCHPT. Lundgren et al15 studied more 
than 5,000 postmenopausal women between the ages 
of 55 and 75 in a Swedish survey. They found that 
16% of individuals had normal serum calcium levels 
(<9.9 mg/dL) and elevated PTH. This group included 
both those with vitamin D deficiency, which was not 
excluded, and the non-deficient cases, which should 
be considered as the true cases of NCHPT. It should 
be noted here that the combined prevalence of both 
causes of high PTH is indeed surprising, but more 
data are needed in order to confirm such a surpris-
ingly high prevalence.

clInIcal presentatIon

Usually, NCHPT is identified in the context of 
an evaluation of patients with low bone density in 
specialized metabolic bone units, in whom secondary 



TABLE 1. Clinical presentation and evolution over time of patients with normocalcemic hyperparathyroidism

Author Year
Total 

patients

Median 
follow-up 
(years)

25-OHvitD  
measurement 

Patients characteristics at 
diagnosis Disease progression at follow-up

Silverberg1 2003 22 1 Yes 10 (45.5%) osteoporosis,  
1 (4.5%) fragility fracture, 
3 (14%) kidney stone 

3 (14%) developed hypercalcemia.  
Others features were not evaluated

Tordjam17 2004 32 4 Yes 12 (46%) osteoporosis at 
lumbar spine and  
9 (36%) at hip,  
3 (9%) nephrolitiasis

12 underwent surgery. 20 who did not 
undergo surgery did not develop hypercal-
cemia/hypercalciuria. Other features were 
not evaluated

Lowe18 2007 37 3 Yes 27 (73%) low BMD,  
21 (57%) osteoporosis,  
4 (11%) fragility fracture, 
5 (14%) nephrolitiasis

7 (19%) developed hypercalcemia, 1 (3%) 
kidney stone, 1 (3%) fracture, 2 (5%) 
marked hypercalciuria, 4 (11%) new osteo-
porosis, 6 (16%) had >10% BMD loss 

*BMD: bone mineral density.
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fragility fracture. Osteoporosis was more common at 
the lumbar spine and hip than at the distal radius, 
in contrast to classical PHPT where preponderance 
of bone density loss is observed more often at the 
cortical radius. In this cohort, 40% of the patients 
showed evidence of progressive hyperparathyroid 
disease, developing nephrolithiasis, (3%) marked 
hypercalciuria (5%) or progressive cortical bone 
loss, (29%) and even fractures. (3%) Moreover, 7 
individuals (19%) developed hypercalcemia during 
the follow-up, and it was observed that those with 
the highest average serum calcium concentrations 
and those who were somewhat older were more 
likely to develop hypercalcemia. The authors raise 
the possibility that these patients’ condition may 
represent the earliest form of the symptomatic state 
rather than an early asymptomatic hyperparathyroid 
state. On the other hand, they also observed that a 
considerable number of patients with the longest 
follow-up (8 years) did not show evidence of disease 
progression and may never develop the more typical 
hypercalcemic phenotype of the disease. 

Another observational study by Tordjam et al 
evaluated 32 individuals with NCHPT.17 Several 
patients had vitamin D deficiency and significant 
hypercalciuria, but PTH levels remained high after 
these issues were addressed. Moreover, in 17 patients, 
the diagnosis of hyperparathyroidism was made after 
the finding of decreased bone mass during routine 
bone densitometry and 3 patients had nephrolithiasis 
at baseline evaluation. Twelve of the normocalcemic 

causes for increased PTH concentration have been 
carefully ruled out. However, some patients with 
NCHPT are diagnosed because of fragility fracture, 
nepholitiasis, hypercalciuria, high serum PTH values 
or an incidental discovery of an enlarged parathyroid 
on cervical ultrasonography.3,16 

It is unknown if NCHPT is an indolent disease or 
if it may have an impact similar, to a certain extent, 
to that of classic primary hyperparathyroidism as a 
consequence of chronically elevated levels of circulat-
ing PTH. There are few studies available that have 
evaluated the long-term evolution of this entity and 
they present inconclusive data regarding the progres-
sion and the clinical consequence of this condition1,17-18 
(Table 1). Moreover, in several studies secondary 
causes of PTH elevation have not been rigorously 
excluded.15-19 Recently, Silverberg and Bilezikian have 
demonstrated that patients with NCHPT are at risk 
of disease progression, further developing features 
of classical hyperparathyroidism in certain cases, 
such as low bone mass, fragility fracture and kidney 
stones. Data also suggest that some of these patients 
will become hypercalcemic over time.1,18

In a major observational study by Lowe et al in 
which causes of secondary hyperparathyroidism were 
ruled out, 37 patients who met the criteria of NCHPT 
were followed up for a mean of 3yrs (range, 1-8yrs).18 
At the initial evaluation, most of the patients had 
clinical features of classical PHPT: 57% had osteopo-
rosis in at least one site, 14% nepholitiasis and 11% 
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patients underwent surgery, while the remaining 20 
patients did not become hypercalcemic over a mean 
of 4yr (range, 1-13yr) of follow-up. The reasons for 
surgery in these normocalcemic patients are not ex-
plained by the authors. Unfortunately, no long-term 
evaluation of substantial skeletal involvement and 
development of more features of overt hyperparathy-
roidism were undertaken in this study.

Previous studies have demonstrated that overt 
primary hyperparathyroidism is associated with an 
increased frequency of dyslipidemia, hypertension, 
overweight and impaired glucose tolerance and in-
creased incidence of cardiovascular morbidity and 
mortality.6,19-21 Several population-based studies have 
confirmed the association between HPT and car-
diovascular diseases, where both calcium and PTH 
were associated directly or indirectly with increased 
morbidity and mortality.22-24 In this regard, informa-
tion is sparse in relation to NCHPT and only in one 
of the studies performed so far does some degree of 
relationship seem to exist.19 However, vitamin D con-
centrations were not assessed in spite of the important 
role of vitamin D sufficiency for cardiovascular protec-
tion.25 A recent study also by Tordjam compared the 
prevalence of cardiovascular risk factors in patients 
with NCHPT, in those with hypercalcemic HPT as 
well as in a control group.26 In this study, potential 
causes of secondary hyperparathyroidism were clearly 
excluded based on rigorous vitamin D determinations. 
In contraposition with a previous study,19 the authors 
reported similar rates of cardiovascular risk factors in 
the three groups, although the rate of cerebrovascular 
and ischemic heart clinical disease was more preva-
lent in hypercalcemic patients when compared with 
normocalcemic patients and the control population. 
Curiously, arterial stiffness parameters did not differ 
between the three groups. However, these findings 
should be interpreted with some caution, as the study 
size was quite limited and long-term prospective data 
are needed to confirm these results. 

treatment 

Asymptomatic HPT treatment is a controversial 
entity as it deals with a condition in which “by defi-
nition” there is a lack of specific symptoms or signs, 
at least those traditionally associated with hypercal-
cemia. The Third Workshop on the Management of 

Asymptomatic Primary Hyperparathyroidism in 2009 
emphasized the dilemma of whether a surgical or medi-
cal intervention is the best strategy and if severity of 
the “potential attributable” manifestations of disease 
and age of the patient should be taken into considera-
tion in the decision-making process.2 From the First 
Workshop on the Management of Asymptomatic 
Primary Hyperparathyroidism in 1990 to the present 
time, surgical indications have been evolving towards 
an earlier parathyroid surgery. However, a clear state-
ment on treatment recommendations of NCHPT was 
not issued. In fact, the 2009 Workshop concluded 
that there are insufficient data on the natural history 
of NCHPT that could be useful for predicting those 
patients at risk of evolution to a more active form of 
the disease. Thus, as not all patients have a progression 
to a hypercalcemic hyperparathyroidism state, and 
no markers of disease progression are yet available, 
the decision regarding aggressive treatment versus 
follow-up must be individualized. Further research 
into NCHPT natural history is warranted. 

It is our impression that most clinicians choose 
to follow up patients with NCHPT. However, since 
a number of these patients may progress to a hy-
percalcemic state or develop the classic conditions 
requiring surgical intervention such as fractures and 
kidney stones, it is important to guarantee vigorous 
follow-up for all these patients. Provision must thus 
be made that this is both possible and affordable by 
the patient and by the healthcare budget, with no 
recommendations on the length of time for follow-
up being applicable in these cases. Without doubt, 
surgery is an attractive option, as it gives or may give 
a definitive solution for some patients, mostly those 
for whom “just follow-up” may be harmful or is simply 
not recommended for several reasons, e.g. potential 
lack of compliance with follow-up. However, it is 
also recognized that medical management (selected 
estrogen receptor modulators, biphosphonates and 
calcimimetics) may also be a reasonable option in a 
substantial number of individuals who do not meet 
surgical indications or are unable or unwilling to 
proceed with parathyroidectomy. The aim of such a 
medical treatment would obviously be to safeguard 
against NCHPT-mediated tissue damage, as PTH 
normal levels are not possible to be achieved following 
these types of treatment. Due to the fact that scien-
tific evidence is scarce, the personalized approach is 



394 G. Díaz-Soto Et aL

required to balance the benefits and disadvantages of 
every recommendation, with focus on the particular 
circumstances of a given patient.

surgIcal treatment

Current guidelines for surgical management of 
asymptomatic HPT27 do not make specific comments 
regarding NCHPT patients. In fact, postoperative 
PTH levels may be the only way to determine a suc-
cessful parathyroidectomy in a NCHPT patient in 
whom a surgical treatment has been proposed. What 
is more, studies observe that surgical failure due to 
multiple glandular disease and negative localization 
techniques results are more common in NCHPT as 
compared to hypercalcemic HPT.3 Thus, as multiglan-
dular disease and operative failure seem to be more 
frequent in NCHPT and a more extensive bilateral 
neck exploration and multiple glandular excision 
are required, this higher risk for surgical morbidity 
presupposes that the decision to propose such a step 
would be convincingly supported and clearly explained 
to the patient.28

As in classical HPT, surgical experience is the 
main variable determining the like hood of surgical 
complications during parathyroidectomy. There-
fore, the number of cases operated on per year by a 
given surgeon is the most important predictor of the 
clinical outcome in parathyroid surgery, and this is 
particularly true for NCHPT in which the gland to be 
removed may not be very large and, as a consequence, 
much more difficult to identify. The type of surgical 
approach and the use of intra- or peri-operative 
supportive procedures is highly institution-specific 
and should be based on the expertise and resource 
availability of the surgeon and the institution. In this 
regard, the intra-operative determination of PTH may 
be very helpful for confirmation of surgical success. 
Preoperative localization techniques of an enlarged 
parathyroid gland (sestamibi scan, CT scan, MRI, 
ultrasonography, etc.) in patients with NCHPT may 
be more difficult to interpret, as the target gland 
could be less large than in classic hypercalcemic HPT 
and, as mentioned, the likelihood of multiple-gland 
disease is not negligible. 99mTC-Sestamibi is prob-
ably the most frequently used and sensitive probe 
for parathyroid localization. Its main advantage is 
its ability to detect ectopic parathyroid glands while 

also providing functional information. Neck ultra-
sound plays a principal role in thyroid nodule and 
parathyroid gland enlargement evaluation but it is 
highly dependent on the experience of the radiolo-
gist performing the study;29 its use in the immediate 
preoperative scenario may also be of help for the sur-
geon. Combinations of both non-invasive techniques 
as complementary methods are highly recommended 
because of their safety and sensitivity. However, the 
predictive value of both localization techniques tended 
to be lower in patients with NCHPT. Some studies 
have demonstrated a lower sensitivity in NCHPT, 
especially in multigland disease, in comparison with 
hypercalcemic HPT. The median gland weight in a 
NCHPT cohort may be lower than hypercalcemic 
HPT and this probably explains the decreased sen-
sitivity of preoperative imaging. Given the relatively 
low sensitivity of each imaging study individually, the 
use of both imaging modalities together will increase 
the overall sensitivity of preoperative localization and 
may be recommended.30

In special circumstances other imaging techniques 
could be of interest (CT scan, MRI, PET scan), and 
in extreme cases invasive procedures, such as para-
thyroid fine needle aspiration, arteriography and/or 
selective venous sampling for PTH, may be considered. 
However, all these procedures are expensive and 
time-consuming, entailing minor but not negligible 
risks, and should be proposed in a very limited way for 
guiding minimally invasive surgery where localization 
of the affected parathyroid gland is essential, or in 
those cases without information using conventional 
non-invasive techniques.27 Particularly in NCHPT, 
the difficulties involved in proceeding to minimally 
invasive surgery and the high risk of these localization 
techniques restrain their use in almost all situations. 

On the other hand, a new clinical entity, postopera-
tive NCHPT, has recently been described following 
surgery, this being a not uncommon situation in pa-
tients after an apparently successful parathyroidec-
tomy for hypercalcemic HPT. At present, no definitive 
explanation for this postoperative phenomenon is 
available. Although most studies report a percent-
age of recurrent disease of approximately 5%-10% 
following a successful surgery, this new clinical entity 
must be seen as the first phase of the recurrence of 
hypercalcemic HPT or some kind of vitamin D in-
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sufficiency or resistance secondary to drop of PTH 
level.31 In fact, some studies have shown that oral 
vitamin D supplementation reduces the incidence 
of eucalcemic PTH elevation after surgery for pri-
mary hyperparathyroidism.32 In summary, there is 
no established definition criteria of surgical cure for 
NCHPT patients, which to date remain based on the 
full normalization of circulating PTH in the context 
of a normal vitamin D status.

medIcal treatment 

Medical treatment could be an interesting ap-
proach for those patients with NCHPT who do not 
meet surgical indications or are unable or unwilling to 
proceed with parathyroidectomy under a personalized 
approach. In this case, the aim of such a medical treat-
ment would be to protect possible NCHPT-induced 
complications and not to attain normalization of PTH 
levels. Accordingly, at present medical treatment is 
limited to those individuals in whom disease pro-
gression or bone alterations are suspected. Further 
investigation is required in this field.

Selective estrogen receptor modulators and bispho-
sphonates could be of interest in NCHPT treatment 
because of potential BMD (bone mineral density) 
increase and fracture risk reduction. Unfortunately, 
none of these treatments have been evaluated in 
clinical assays, neither in hyperparathyroidism nor in 
NCHPT.33 Only alendronate treatment was shown to 
improve BMD in the lumbar spine of patients with 
primary hyperparthyroidism without changes in cal-
cium levels to a degree comparable to that achieved 
in eucalcemic populations.34 Furthermore, none of 
the treatments evaluated to date have included data 
on fracture outcome.

Calcimimetics, which comprise a new pharmaco-
logic class, modulate the calcium sensing receptor 
(CaSR), increasing the sensitivity of this receptor to 
the extracellular calcium. Cinacalcet has been shown 
to be effective in reducing or normalizing serum cal-
cium levels in several groups of patients with primary 
hyperparathyroidism with slight reduction of PTH levels 
and no effects on bone mineral density.35-36 Until now 
there are no data as to whether long-term treatment 
with cinacalcet can prevent the complications/progres-
sion of NCHPT. On this account, and also because of 
the high cost of this drug, its use should be avoided.

conclusIon 

NCHPT may have a heterogeneous phenotypic 
presentation and an unpredictable evolution. In some 
patients there is a progression of the disease and in 
others there is not, and until now there is no way to 
identify both cohorts and prediction of progression 
is not currently feasible. It thus far remains unclear 
whether it constitutes the initial phase or/and an indo-
lent form of classic hyperparathyroidism. Data suggest 
that it may not be the early stage of mild asymptomatic 
hyperparathyroidism with any health consequence 
but the earliest and/or a mild form of symptomatic 
hyperparathyroidism, suggesting that this entity may 
not be as indolent as previously thought. Very little is 
known about the actual prevalence, pathophysiology 
and natural history of NCHPT. Moreover, there are 
as yet no guidelines for the management of NCHPT 
and it is unknown if therapeutic intervention aimed 
to normalize PTH may have any true benefits in the 
short and long term in these patients. It is therefore 
imperative to conduct studies in order to remedy this 
extensive lack of information and, most importantly, 
to seek to identify markers of disease progression 
crucial for prediction of those cases developing an 
active disease. 

No grant or fellowship support.
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