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Dear Editor,

We read with interest the article of Rush et al. in which bone health
in patients with a Zellweger spectrum disorder (ZSD) was investigated
[1]. The authors determined the bone health of 13 patients with a ZSD
through various tests, including biochemical analysis and a dual-
energy X-ray absorptiometry (DXA) scan to assess bonemineral density
(BMD). They show that most of the ZSD patients in this cohort have a
significant low BMD for age. The authors hypothesize that this may be
explained by activation of the peroxisome proliferator-activated recep-
tor gamma (PPAR-γ) by very long chain fatty acids and phytanic acid,
which consequently inhibits osteoblastogenesis.

Although this may be a contributing factor to the occurrence of low
BMD in ZSD patients, we believe an important factor is left untouched
by the authors. Since at least 30% of ZSD patients are diagnosedwith ad-
renal insufficiency [2], it is essential to take into account howmany pa-
tients in this cohort are chronically treated with glucocorticosteroids
and in what dosage. Unfortunately, this is not mentioned in the article.
Chronic use of glucocorticosteroids is widely known to have a negative
impact on BMD as it stimulates the osteoclastogenesis and inhibits bone
formation [3]. Even though the low BMD in ZSD patients is probably not
solely caused by the chronic use of glucocorticoids, the extent to which
this therapy could affect bone metabolism has to be taken into account.

Further research in which a distinction is made between ZSD pa-
tients with and without glucocorticoid therapy will therefore provide
further understanding of the underlying pathology of low bonemineral
density in ZSD patients.
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DXA Dual-energy X-ray absorptiometry
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http://dx.doi.org/10.1016/j.ymgmr.2016.03.010
2214-4269/© 2016 The Authors. Published by Elsevier Inc. This is an open access article under
Competing interests

The authors declare that they have no competing interests.

Acknowledgements

This work was supported by a grant from ‘Metakids’ and
‘Hersenstichting’ (F 2012(1)-102), The Netherlands.

References

[1] E.T. Rush, J.L. Goodwin, N.E. Braverman, W.B. Rizzo, Low bone mineral density is a
common feature of Zellweger spectrum disorders, Mol. Genet. Metab. 117 (2016)
33–37, http://dx.doi.org/10.1016/j.ymgme.2015.11.009.

[2] K. Berendse, M. Engelen, G.E. Linthorst, A.S.P. van Trotsenburg, B.T. Poll-The, High
prevalence of primary adrenal insufficiency in Zellweger spectrum disorders,
Orphanet J. Rare Dis. 9 (2014) 133, http://dx.doi.org/10.1186/s13023-014-0133-5.

[3] E. Canalis, G. Mazziotti, A. Giustina, J.P. Bilezikian, Glucocorticoid-induced osteoporo-
sis: pathophysiology and therapy, Osteoporos. Int. 18 (2007) 1319–1328, http://dx.
doi.org/10.1007/s00198-007-0394-0.

Femke C.C. Klouwer
Department of Pediatric Neurology, Emma Children's Hospital, Academic
Medical Center, University of Amsterdam, Amsterdam, The Netherlands

Laboratory Genetic Metabolic Diseases, Academic Medical Center,
University of Amsterdam, Amsterdam, The Netherlands

Hanna Abdulrahman
Bwee Tien Poll-The⁎

Department of Pediatric Neurology, Emma Children's Hospital, Academic
Medical Center, University of Amsterdam, Amsterdam, The Netherlands

⁎Corresponding author at: Department of Paediatric Neurology, Emma
Children's Hospital/Academic Medical Center, PO BOX 22660, 1105 AZ

Amsterdam, The Netherlands.

28 March 2016
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ymgmr.2016.03.010&domain=pdf
http://dx.doi.org/10.1016/j.ymgmr.2016.03.010
http://www.sciencedirect.com/science/journal/22144269
www.elsevier.com/locate/ymgmr

	Reply: Low bone mineral density is a common feature of Zellweger spectrum disorders
	Abbreviations
	Competing interests
	Acknowledgements
	References


