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IHN core educational curriculum module content

Module | Objectives and content
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1,25(0H),D, 1,25-dihydroxyvitamin D (calcitriol); FGF23, fibroblast growth factor 23; GALNT3, N-acetylgalactosaminyltransferase 3.
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DMP1, dentin matrix protein 1; ENPP1, ectonucleotide pyrophosphatase/phosphodiesterase family member 1; FAM20C, Family with sequence similarity 20; FGF23, fibroblast growth t”*u:‘:l) "-‘J**—t
factor 23; FGFR1, fibroblast growth factor receptor 1; GNAS1, guanine nucleotide-binding protein, alpha-stimulating activity polypeptide 1; HRAS, Harvey rat sarcoma viral oncogene hh
homologue; PHEX, phosphate-regulating endopeptidase homolog on the X chromosome; NRAS, neuroblastoma RAS viral oncogene homologue.

1. Florenzano P, et al. Lancet Diabetes Endocrinol. 2020;8:163-74. 2. Koumakis E, et al. Calcif Tissue Int. 2021;108:41-73. 3. Martin A, et al. Physiol Rev. 2012;92;131-55. ‘ ' yowa KI RI N .‘ dos ‘ o
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FGF23, fibroblast growth factor 23; PTH, parathyroid hormone; SLC34A1/3, solute carrier family 34 member 1/3.
1. Florenzano P, et al. Lancet Diabetes Endocrinol. 2020;8:163—-74. 2. Koumakis E, et al. Calcif Tissue Int. 2021;108:41-73.
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FGF23, fibroblast growth factor 23; PHEX, phosphate-regulating endopeptidase homologue; XLH, X-linked hypophosphataemia. 1)])]*']:|:IJ J**_t o
1. Haffner D, et al. Nat Rev Nephrol. 2019;15:435-55. 2. Carpenter TO, et al. J Bone Miner Res. 2011;26:1381-88.

3. Hawley S, et al. J Clin Endocrinol Metab. 2020;105:e871—e878. 4. Beck-Nielsen SS, et al. Orphanet J Rare Dis. 2019;14:58-82. Gyowa KI RI N ..tc
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PHEX, phosphate-regulating endopeptidase homologue; XLH, X-linked hypophosphataemia.

1. Ruppe MD. X-Linked hyphophosphataemia. In: GeneReviews® [Internet]. Seattle (WA): University of Washington, Seattle; 1993-2020. Available

73 - =
at: http://www.ncbi.nlm.nih.gov/books/NBK83985/. Accessed: June 2026. 2. US National Library of Medicine. Available at: bjj]*l]:‘:lJ J**it
https://ghr.nlm.nih.gov/primer/inheritance/inheritancepatterns. Accessed: June 2026. Figure adapted from reference.

3. Dixon PH, et al. J Clin Endocrinol Metab. 1998;83:3615-23.
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1,25(0OH),D, 1,25-dihydroxyvitamin D (calcitriol); FGF23, fibroblast growth factor 23; NaPi, sodium-phosphate cotransporter; tﬁl*u:‘:lJ D**itﬁ*i h
XLH, X-linked hypophosphataemia. <v |—| N
1. Beck-Nielsen SS, et al. Orphanet J Rare Dis. 2019;14:58-82. 2. Quarles, LD. J Clin Invest. 2008;118:3820-8. Gyowa KI RI N mommamomwmpmm
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1,25(0H),D, 1,25-dihydroxyvitamin D (calcitriol); 25(OH)D, 25-hydroxyvitamin D; ALP, alkaline phosphatase; Ca, serum levels of calcium; i-FGF23, intact

fibroblast growth factor 23; P, serum levels of phosphate; PTH, parathyroid hormone; TIO, tumor-induced osteomalacia; TmP/GFR, ratio of renal tubular

maximum phosphate reabsorption rate to the glomerular filtration rate; Up, urinary phosphate excretion; XLH, X-linked hypophosphataemia. . 1]~ .
1. Haffner D, et al. Nat Rev Nephrol. 2019;15:435-55. 2. Weber TJ, et al. J Bone Miner Res. 2003;18:1227-34. 1””*']:‘: JJ**_(
3. Ruppe MD. X-Linked hyphophosphataemia. In: GeneReviews® [Internet]. Seattle (WA): University of Washington, Seattle; 1993—-2020. Available at:

http://www.ncbi.nlm.nih.gov/books/NBK83985/. Accessed: June 2026 ‘I’yowa Kl R' N '
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XLH, X-linked hypophosphataemia. < |—| N
°

1. Beck-Nielsen SS, et al. Orphanet J Rare Dis. 2019;14:58—82. 2. Skrinar A, et al. J Endocr Soc. 2019;3:1321-34. ‘I’yowa Kl Rl N M
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XLH, X-linked hypophosphataemia.

1. Haffner D, et al. Nat Rev Nephrol. 2019;15:435-55. 2. Ruppe MD. X-Linked hyphophosphataemia. In: GeneReviews® [Internet]. Seattle (WA): 5 11~ z
University of Washington, Seattle; 1993-2020. Available at: http://www.ncbi.nim.nih.gov/books/NBK83985/. Accessed: June 2026. 11]”*']:‘: JJ**_(
3. Mao M, et al. J Clin Endocrinol Metab. 2020;105:1-7. 4. Linglart A, et al. Endocr Connect. 2014;3:R13—R30. Images used under CC BY 3.0

(https://creativecommons.org/licenses/by/3.0/). Gyowa KI RI N ..tc
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XLH, X-linked hypophosphataemia. <v
1. Skrinar A, et al. J Endocr Soc. 2019:3:1321-34. 2. Ferizovié N, et al. Adv Ther. 2020:37:770—84. ‘I’yowa KIRIN 22 o

3. Haffner D, et al. Nat Rev Nephrol. 2019;15:435-55. Image used CC BY 4.0 (https://creativecommons.org/licenses/by/4.0/).
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FGF23, fibroblast growth factor 23; PDL, periodontal ligament; XLH, X-linked hypophosphataemia. b]j]*l]:FIJ J**_t o
1. Beck-Nielsen SS, et al. Orphanet J Rare Dis. 2019;14:58-82. 2. Haffner D, et al. Nat Rev Nephrol. 2019;15:435-55.
3. Linglart A, et al. Endocr Connect. 2014;3:R13-R30. 4. Foster BL, et al. Endocr Rev. 2014;35:1-34. ‘ ':yowa KIRIN mO‘mt
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FGF23, fibroblast growth factor 23; XLH, X-linked hypophosphataemia. <v |_| N
1. Skrinar A, et al. J Endocr Soc. 2019:3:1321-34. 2. Haffner D, et al. Nat Rev Nephrol. 2019;15:435-55. q || ’yowa KIRIN 22 o
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1. Davies M, et al. Ann Intern Med. 1984;100:230-2. 2. Pantel G, et al. J Laryngol Otol. 2009;123:136—40.

3. Beck-Nielsen SS, et al. Orphanet J Rare Dis. 2019;14:58-82. 4. Skrinar A, et al. J Endocr Soc. 2019;3:1321-34. ‘I’yowa KIRIN
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XLH, X-linked hypophosphataemia.
1. Skrinar A, et al. J Endocr Soc. 2019;3:1321-34. 2. Ferizovi¢ N, et al. Adv Ther. 2020;37:770-84. 3. Lo SH, et al. Qual Life Res. 2020;29:1883-93.
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- PEEEEELAEE (TIO : Tumor-induced osteomalacia
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1,25(0OH)2D, 1,25-dihydroxyvitamin D (calcitriol); 1a-hydroxylase, 25-hydroxyvitamin D 1-alpha-hydroxylase; 24-hydroxylase, 25-

hydroxyvitamin D-24-hydroxylase; FGF23, fibroblast growth factor 23; NaPi, sodium-phosphate cotransporter; PMT, phosphaturic

mesenchymal tumour; TIO, tumor-induced osteomalacia. -+ - 2

1. Chong WH, et al. Endocr Relat Cancer. 2011;18:R53—-R77. 2. Florenzano P, et al. Calcif Tissue Int. 2020;108:128-42. 17]]]*']:|:IJ J**:T:t .
3. Oyama N, et al. Clin Ped Endocrinol. 2020;29:69-75. 4. Jiang Y, et al. J Bone Miner Res. 2012;27:1967-75.
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FGF23, fibroblast growth factor 23; PMT, phosphaturic mesenchymal tumour; TIO, tumor-induced osteomalacia. bj}]*[l:‘:lJ J**T
1. Evans DJ, Azzopardi JG. Lancet. 1972;1:353—4. 2. Folpe AL, et al. Am J Surg Pathol. 2004;28:1-30. 3. Yamada Y, et al. Histopathology. 2018;72:460-71.
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1,25(0H),D, 1,25-dihydroxyvitamin D (calcitriol); 25(OH)D, 25-hydroxyvitamin D; ALP, alkaline phosphatase; Ca, serum levels of calcium; i-FGF23, intact
fibroblast growth factor 23; FGF23, fibroblast growth factor 23; P, serum levels of phosphate; PTH, parathyroid hormone; TIO, tumor-induced osteomalacia; 1]~ .
TmP/GFR, ratio of renal tubular maximum phosphate reabsorption rate to the glomerular filtration rate; Up, urinary phosphate excretion; XLH, X-linked 1)])]*']:‘: JJ**:T:( o
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TIO, tumor-induced osteomalacia; XLH, X-linked hypophosphataemia.

1. Minisola S, et al. Nat Rev Dis Primers. 2017;3:17044. 2. Hu F, et al. Dis Markers. 2016;2016:3176978.

3. Florenzano P, et al. Calcif Tissue Int. 2020;108:128—42. 4. Chong WH, et al. J Bone Miner Res 2013;28:1386-98.
5. Feng J, et al. Endocrine J. 2017;64:675-83.
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HRQoL, health-related quality of life; SF-36, 36-item Short Form Survey; TIO, tumor-induced osteomalacia. " .
1. Jerkovich F, et al. J Bone Miner Res Plus. 2020;5:e10436. 2. Jan de Beur, SM, et al. J Bone Miner Res. 2020;36:627-35. .’YO\Na KI RI N Internatio
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Summary - TIO
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73 - =
1,25(0H),D, 1,25-dihydroxyvitamin D (calcitriol); FGF23, fibroblast growth factor 23; TIO, tumor-induced osteomalacia. tny*D:FIJ J**:T:tﬁ*i
1. Chong WH, et al. Endocr Relat Cancer. 2011;18:R53-R77. 2. Florenzano P, et al. Bone Rep. 2017;7:90-7. <
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GM-CSF, granulocyte-macrophage colony-stimulating factor; SIADH, syndrome in appropriate antidiuretic hormone secretion.

Liamis G, etal. Q J Med. 2010;103:449-59.
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FGF23, fibroblast growth factor 23. bﬁ*[l:‘:IJ D**_t
1. Glaspy JA, et al. Ther Clin Risk Manag. 2020;16:245-59. 2. Amarnani R, et al. Rheumatol. 2020;59:2166-8.
3. Kalantar-Zadeh K, et al. Am J Hematol. 2021;96:606—16. 4. Kassianides X, Bhandari S. Drugs Context. 2021;10:2020-11-3. Gyowa KIRIN ..‘ ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘



Key messages

FGF23, fibroblast growth factor 23.

1. Koumakis E, et al. Calcif Tissue Int. 2021;108:41-73. 2. Florenzano P, et al. Lancet Diabetes Endocrinol. 2020;8:163-74. tﬁ*uq:

3. Beck-Nielsen SS, et al. Orphanet J Rare Dis. 2019;14:58-82. 4. Minisola S, et al. Nat Rev Dis Primers. 2017;3:17044.
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