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Editorial

The parathyroid glands; small glands with big effect

Rubina Naqvi®

eled and rebuilt. Vitamin D from absorbed sunlight

and food is handled by kidneys. The kidney through
its job of balancing blood levels of calcium and phospho-
rus maintain healthy bone mass and structure. The para-
thyroid gland plays a key role in mineral homeostasis by
bridging between kidney and bone (1). When kidneys are
affected and has been failed to maintain proper levels of
calcium and phosphorus in blood there occurs activation
of both, bone and parathyroid. Initially, Albright reported
in 1937, parathyroid hyperplasia and osteitis fibrosa cys-
tica in association of chronic kidney disease (CKD) (1).
From that report till now (during these years) remark-
able advances have been made in the understanding and
management of parathyroid diseases in CKD. Parathyroid
hormone essay introduced in 1969 by Reiss that leads to-
wards evidence to hypothetical approach (2). The ‘trade-
off hypothesis’ proposed by Bricker suggested that in CKD
there is retention of phosphorus which causes reduction
in ionized calcium which in turn stimulates parathyroid
gland giving rise hyper secretion of hormone (3). How-
ever, some studies reported that hypocalcaemia and hy-
perphosphatemia were not present in patients with CKD
where PTH already elevated (4,5). It has also been report-
ed that calcitriol production is decreased in CKD and
studies have shown hypersecrection of PTH in response
to low calcitriol (6-8). The production of calcitriol also has
been affected with hyper phosphatemia.
Later in beginning of this century, fibroblastic growth
factor 23 (FGF23), a bone derived hormone identified as
playing role in regulation of mineral homeostasis (9). This
hormone mainly regulates phosphate excretion in urine
and renal 1,25 (OH),D production and also exerts a di-
rect effect on parathyroid gland to suppress secretion of
PTH (10). FGF23 also suppresses calcitriol production
by decreasing mRNA for 25-hydroxyvitamin D-1-a-hy-
droxylase (11). In patients with CKD, serum FGF23 levels
gradually increase, it occurs even before the rise in serum
phosphorus levels (12-14).
With global rise in number of CKD, there are increased
concerns about problems related to this condition and one
is related to parathyroid hormone hyper expression. The
conventional therapies for treating secondary hyperpara-
thyroidism are very limited and aimed for firstly, phos-
phate binding and reducing circulating phosphorus levels,

In healthy person bone tissue is continuously remod-
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tolerated and effectively reduce serum phosphorus and CaxP
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these could be calcium based or calcium free. Secondly,
targeting stimulation of calcium absorption and thus
suppressing parathyroid hormone, vitamin D and its an-
alogues used for this purpose. Aims could hardly achieve
by these measures, as main problem with phosphate bind-
ers is compliance with required dosage of drugs, while
high doses of vitamin D may contribute to vascular calci-
fications (12-14).

Then calcimimetics were introduced that increase sen-
sitivity of parathyroid gland calcium sensing receptors
(CaR) to circulating calcium thus can reduce parathyroid
secretion (15). Cinacalcet is first approved calcimimetics
administered in CKD stage 5 patients, reported to be well
tolerated and effectively reduce serum phosphorus and
CaxP (calcium phosphorus product) (15,16).

Studies have shown increase mortality, all causes and car-
diac in patients of CKD with hyperparathyroidism (17),
thus problem should be addressed timely in all CKD pa-
tients. Calcimimetics should be used in collaboration with
phosphate binders and vitamin D analogues to achieve
perfect desired goal. Still some cases that do not tolerate
these agents or do not respond may require surgical inter-
vention and partial removal of glands (16,17).

Author’s contribution
RN is the single author of the manuscript.

Conflicts of interest
The author declared no competing interests.

Ethical considerations

Ethical issues (including plagiarism, data fabrication, dou-
ble publication) have been completely observed by the au-
thor.

Received: 5 July 2016, Accepted: 4 August 2016, ePublished: 19 August 2016

Department of Nephrology, Sindh Institute of Urology and Transplantation (SIUT), Karachi, Pakistan
*Corresponding author: Professor Rubina Naqvi, Email: rubinanaqvi@gmail.com



Nagvi R

Funding/Support
None.

References

1.

10.

Albright F, Drake TG, Sulkowitch HW. Renal osteitis fibrosa
cystica. Report of a case with discussion of metabolic
aspects. Johns Hopkins Med J. 1937;60:377-85.

Reiss E, Canterbury JM, Kanter A. Circulating parathyroid
hormone concentration in chronic renal insufficiency.
Arch Intern Med. 1969;124:417-22.

Bricker NS. On the pathogenesis of the uremic state. An
exposition of the ‘trade-off hypothesis. N Engl ] Med.
1972;286:1093-9.

Portale AA, Booth BE, Halloran BP, Morris RC Jr. Effect
of dietary phosphorus on circulating concentrations of
1,25-dihydroxyvitamin D and immunoreactive parathyroid
hormone in children with moderate renal insufficiency. J
Clin Invest. 1984;73:1580-9.

Wilson L, Felsenfeld A, Drezner MK, Llach F Altered
divalent ion metabolism in early renal failure: role of
1,25(0OH)2D. Kidney Int. 1985;27:565-73.

Lopez-Hilker S, Galceran T, Chan YL, Rapp N, Martin KJ,
Slatopolsky E. Hypocalcemia may not be essential for the
development of secondary hyperparathyroidism in chronic
renal failure. J Clin Invest. 1986;78:1097-102.

Cantley LK, Russell J, Lettieri D, Sherwood LM.
1,25-Dihydroxyvitamin D3  suppresses  parathyroid
hormone secretion from bovine parathyroid cells in tissue
culture. Endocrinology. 1985;117:2114-9.

Silver J, Naveh-Many T, Mayer H, Schmelzer HJ, Popovtzer
MM. Regulation by vitamin D metabolites of parathyroid
hormone gene transcription in vivo in the rat. J Clin Invest.
1986;78:1296-1301.

Quarles LD. Endocrine functions of bone in mineral
metabolism regulation. J Clin Invest. 2008;118:3820-8.
Komaba H, Fukagawa M. FGF 23- parathyroid interaction:

11.

12.

13.

14.

15.

16.

17.

implications in CKD. Kidney Int. 2010;77:292-8.

Perwad E Zhang MY, Tenenhouse HS, Portale AA.
Fibroblast growth factor 23 impairs phosphorus and vitamin
D metabolism in vivo and suppresses 25-hydroxyvitamin
D-1lalpha-hydroxylase expression in vitro. Am ] Physiol
Renal Physiol. 2007;293:F1577-83.

Larsson T, Nisbeth U, Ljunggren O, Juppner H, Jonsson
KB. Circulating concentration of FGF-23 increases as renal
function declines in patients with chronic kidney disease,
but does not change in response to variation in phosphate
intake in healthy volunteers. Kidney Int. 2003;64:2272-9.
Shigematsu T, Kazama JJ, Yamashita T, Fukumoto §,
Hosoya T, Gejyo E Fukagawa M. Possible involvement of
circulating fibroblast growth factor-23 in the development
of secondary hyperparathyroidism associated with renal
insufficiency. Am J Kidney Dis. 2004;44:250-6.

Gutierrez O, Isakova T, Rhee E, Shah A, Holmes J,
Collerone G, et al. Fibroblast growth factor-23 mitigates
hyperphosphatemia but accentuates calcitriol deficiency in
chronic kidney disease. ] Am Soc Nephrol. 2005;16:2205-
15.

Lindberg JS, Culleton B, Wong G, Borah ME Clark RV,
Shapiro WB, et al. Cinacalcet HCI, an oral calcimimetic
agent for the treatment of secondary hyperparathyroidism
in hemodialysis and peritoneal dialysis: a randomized,
double-blind, multicenter study. ] Am Soc Nephrol.
2005;16:800-7.

Block GA, Martin K], de Francisco AL, Turner SA,
Avram MM, Suranyi MG, et al. Cinacalcet for secondary
hyperparathyroidism in patients receiving hemodialysis. N
Engl ] Med 2004;350:1516-25.

Block GA, Klassen PS, Lazarus JM, Ofsthun N, Lowrie
EG, Chertow GM. Mineral metabolism, mortality, and
morbidity in maintenance hemodialysis. ] Am Soc Nephrol.
2004;15:2208-18.

Please cite this paper as: Naqvi R. The parathyroid glands; small glands with big effect. ] Parathyr Dis. 2017;5(1):1-2.

Copyright © 2017 The Author(s); Published by Nickan Research Institute. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distri-
bution, and reproduction in any medium, provided the original work is properly cited.

2

| Journal of Parathyroid Disease, Volume 1, Issue 1, March 2017



