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Abstract Primary hyperparathyroidism (PHPT) can be
characterized as either symptomatic or asymptomatic, or,
most recently, as normocalcemic. In the current issue of the
journal, Cakir et al. report that insulin resistance and glu-
cose intolerance is not an aspect of normocalcemic PHPT.
However, both the current study as well as the literature are
compromised by the lack of appropriate classification of
normocalcemic PHPT subjects. Rigorously characterized
cohorts are necessary to determine whether glucose intol-
erance is in fact present in normocalcemic PHPT.
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Introduction

In early descriptions of primary hyperparathyroidism
(PHPT), patients were always symptomatic with kidney
stones, bone disease, and marked hypercalcemia. In addi-
tion to the cardinal renal and skeletal features, aspects of
the metabolic syndrome were reported, including increased
body weight, [1] hypertension, dyslipidemia, glucose
intolerance [2], insulin resistance [3], and an increased
incidence of Type 2 diabetes mellitus [4]. Such a link
between PHPT and glucose metabolism is in fact biologi-
cally plausible, as higher serum calcium levels could
stimulate higher insulin levels by regulating intracellular
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free calcium concentrations. Whether parathyroidectomy
improves glucose abnormalities in symptomatic PHPT is
unclear; studies have reported worsening [5], improvement
[6, 7] or no change [8] in glucose tolerance after curative
surgery.

With the advent of the multichannel autoanalyzer, the
clinical phenotype of PHPT changed to a disorder char-
acterized by mild hypercalcemia and the absence of clas-
sical features of the disease. Whether abnormalities in
glucose metabolism are also present in modern, asymp-
tomatic PHPT is unclear. Contradictory data are available
in observational studies regarding insulin resistance, glu-
cose tolerance, and diabetes [9]. The data suggest that
glucose abnormalities, if present in asymptomatic PHPT,
are likely subtle. Importantly, if such abnormalities exist,
they do not appear to resolve with cure. In the only ran-
domized controlled trial data available on metabolic
parameters in PHPT, a cohort of 116 mild PHPT patients
(serum calcium 10.7 £ 0.4 mg/dl), were randomized to
parathyroidectomy or observation. BMI, glucose, and
insulin levels did not change over the 2 years of study
follow-up in either group [10].

We are now entering a third era in the history of PHPT
in which patients are being discovered with normal serum
calcium concentrations, but with parathyroid hormone
levels that are consistently elevated. This new entity, nor-
mocalcemic PHPT, can only be diagnosed in patients who
meet rigorous criteria [11]. Both total and ionized serum
calcium must be consistently normal, and secondary causes
for PTH elevation must also be meticulously excluded.
Most important of these is vitamin D deficiency, in which
case repletion of vitamin D would be associated with either
normalization of the PTH level or unmasking of hyper-
calcemic PHPT. Other causes of secondary elevations in
PTH that need to be ruled out include hypercalciuria,
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malabsorption, and use of medications (lithium and thia-
zides) that can alter calcium homeostasis.

In the current issue of the Journal, Cakir et al. [12]
report a case—control study in which 18 patients with ele-
vated PTH levels and normal serum calcium levels and 18
matched controls had comparisons of glucose metabolism
as assessed by oral glucose tolerance testing. The patients
and controls were matched with regard to age, gender, and
BMI; both groups were obese (BMI of 32 kg/mz) and had
unfavorable lipid profiles. In both groups, impaired glucose
tolerance was similarly found (in 8 patients and in 6 con-
trols). The authors conclude that insulin resistance and
glucose intolerance are not present in normocalcemic
PHPT.

The authors should be commended for pursuing this
question. Indeed, this is an important clinical issue, as
glucose intolerance may be linked to known cardiovascular
abnormalities in PHPT, and if present in normocalcemic
PHPT, could impact the cardiovascular risk as well as
surgical recommendations. However, enthusiasm for this
study is limited by several issues. First and foremost, is its
characterization of the normocalcemic cohort. Two criteria
required for the diagnosis of normocalcemic PHPT-normal
levels of ionized calcium and urinary calcium excretion—
were not assessed. Pitfalls in diagnostic classification also
limit interpretation of prior studies of carbohydrate
metabolism in normocalcemic PHPT. One study reported
abnormal glucose tolerance, but 25-hydroxyvitamin D
levels were not available on all patients, there were no
ionized calcium levels and 20 % had hypercalciuria [13].
Another found increased BMI, glucose levels, and pro-
athrogenic lipids, but had no data on vitamin D levels [14].
It is essential to the development of a secure literature on
normocalcemic PHPT that diagnostic criteria be rigorously
followed. Thus, both the current study as well as the lit-
erature are compromised by the lack of appropriate clas-
sification of normocalcemic PHPT cohorts. A second
limitation of the study of Cakir et al. is its small sample
size. Finally, it is possible that matching by BMI prevented
the authors from seeing an association that may be medi-
ated by fat mass. Meta-analysis suggests that body weight
is increased in PHPT and data support an association of
PTH levels with fat mass, possibly mediated by leptin [15],
in non-PHPT subjects.

Further studies are necessary to determine whether
glucose intolerance is in fact present in normocalcemic
PHPT. Intuitively, one would expect that glucose abnor-
malities would correlate with the severity of the PHPT and
the degree of hypercalcemia, such that classical PHPT
would be associated with the most glucose intolerance and
normocalcemic PHPT with the least. However, this
assumes that normocalcemic PHPT subjects are simply a
forerunner of hypercalcemic PHPT patients. In fact, we
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now understand that normocalcemic PHPT subjects may
actually represent a more severely affected cohort, with a
greater incidence of kidney stones, low bone density, and
fracture [16]. Most of these patients have been identified
when seen for referral in specialized bone units for low
bone mass and found on evaluation to have high PTH
levels, even when the serum calcium is normal. This phe-
notype is indeed consistent with the cohort described in the
current study, in whom 40 % had osteoporosis. One could
thus argue that perhaps such normocalcemic PHPT patients
would be more severely affected with regard to glucose
metabolism as well. Although the current data are incon-
clusive, more data with regard to both mild PHPT as well
as rigorously characterized normocalcemic PHPT cohorts
would shed light in this regard.

Acknowledgments
DK74457.

This work was supported in part by NIH K24-

Conflict of interest The authors have no conflicts of interest.

References

1. M.J. Bolland, A.B. Grey, G.D. Gamble, I.R. Reid, Association
between primary hyperparathyroidism and increased body
weight: a meta-analysis. J. Clin. Endocrinol. Metab. 90(3),
1525-1530 (2005)

2. S. Kumar, A.O. Olukoga, C. Gordon, E.B. Mawer, M. France,
J.P. Hosker, M. Davies, A.J. Boulton, Impaired glucose tolerance
and insulin insensitivity in primary hyperparathyroidism. Clin
Endocrinol (Oxf) 40(1), 47-53 (1994)

3. K. Yasuda, Y. Hurukawa, M. Okuyama, M. Kikuchi, K. Yoshi-
naga, Glucose tolerance and insulin secretion in patients with
parathyroid disorders. Effect of serum calcium on insulin release.
N. Engl. J. Med. 292(10), 501-504 (1975)

4. M. Procopio, G. Magro, F. Cesario, A. Piovesan, A. Pia, N.
Molineri, G. Borretta, The oral glucose tolerance test reveals a
high frequency of both impaired glucose tolerance and undiag-
nosed Type 2 diabetes mellitus in primary hyperparathyroidism.
Diabet. Med. 19(11), 958-961 (2002)

5. S. Ljunghall, M. Palmer, G. Akerstrom, L. Wide, Diabetes mel-
litus, glucose tolerance and insulin response to glucose in patients
with primary hyperparathyroidism before and after parathyroid-
ectomy. Eur. J. Clin. Invest. 13(5), 373-377 (1983)

6. S. Valdemarsson, P. Lindblom, A. Bergenfelz, Metabolic
abnormalities related to cardiovascular risk in primary hyper-
parathyroidism: effects of surgical treatment. J. Intern. Med.
244(3), 241-249 (1998)

7. R. Prager, G. Schernthaner, B. Niederle, R. Roka, Evaluation of
glucose tolerance, insulin secretion, and insulin action in patients
with primary hyperparathyroidism before and after surgery.
Calcif. Tissue Int. 46(1), 1-4 (1990)

8. A. Ishay, P. Herer, R. Luboshitzky, Effects of successful para-
thyroidectomy on metabolic cardiovascular risk factors in
patients with severe primary hyperparathyroidism. Endocr Pract
17(4), 584-590 (2011)

9. S. Ayturk, A. Gursoy, Tutuncu.N. Bascil, D.T. Ertugrul, N. Guvener
Demirag, Changes in insulin sensitivity and glucose and bone
metabolism over time in patients with asymptomatic primary



Endocrine (2012) 42:231-233

233

10.

11.

12.

13.

hyperparathyroidism. J. Clin. Endocrinol.
4260-4263 (2006)

J. Bollerslev, T. Rosen, C.L. Mollerup, J. Nordenstrom, M.
Baranowski, C. Franco, Y. Pernow, G.A. Isaksen, K. Godang, T.
Ueland, S. Jansson, Effect of surgery on cardiovascular risk
factors in mild primary hyperparathyroidism. J. Clin. Endocrinol.
Metab. 94(7), 2255-2261 (2009)

S.J. Silverberg, J.P. Bilezikian, “Incipient” primary hyperpara-
thyroidism: a “forme fruste” of an old disease. J. Clin. Endo-
crinol. Metab. 88(11), 5348-5352 (2003)

I. Cakir, K. Unluhizarci, F. Tanriverdi, G. Elbuken, Z. Karaca, F.
Kelestimur, Investigation of insulin resistance in patients with
normocalcemic primary hyperparathyroidism. Endocrine (2012).
doi:10.1007/s12020-012-9627-x

K.M. Tordjman, M. Yaron, E. Izkhakov, E. Osher, G. Shenker-

man, Y. Marcus-Perlman, N. Stern, Cardiovascular risk factors

Metab. 91(11),

14.

15.

16.

and arterial rigidity are similar in asymptomatic normocalcemic
and hypercalcemic primary hyperparathyroidism. Eur. J. Endo-
crinol. 162(5), 925-933 (2010)

E. Hagstrom, E. Lundgren, J. Rastad, P. Hellman, Metabolic
abnormalities in patients with normocalcemic hyperparathyroid-
ism detected at a population-based screening. Eur. J. Endocrinol.
155(1), 33-39 (2006)

E. Grethen, K.M. Hill, R. Jones, B.M. Cacucci, C.E. Gupta, A.
Acton, R.V. Considine, M. Peacock, Serum leptin, parathyroid
hormone, 1,25-dihydroxyvitamin D, fibroblast growth factor 23,
Bone alkaline phosphatase, and sclerostin relationships in obes-
ity. J. Clin. Endocrinol. Metab. (2012). doi:jc.2011-2280

H. Lowe, D.J. McMahon, M.R. Rubin, J.P. Bilezikian, S.J. Sil-
verberg, Normocalcemic primary hyperparathyroidism: further
characterization of a new clinical phenotype. J. Clin. Endocrinol.
Metab. 92(8), 3001-3005 (2007)

@ Springer


http://dx.doi.org/10.1007/s12020-012-9627-x
http://dx.doi.org/jc.2011-2280

	Glucose intolerance and primary hyperparathyroidism: an unresolved relationship
	Abstract
	Introduction
	Acknowledgments
	References


