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2IAHPO2

O oidénpog (Fe) sival éva HIKPOOPEMTIKG CUOTATIKO MOV gival amopaitnto yia thv KaAn
Aewtoupyia tou opyaviopoU. EpmAéketal otn petadopd tTou popLakol ouyovou amo Toug
TIVEUMOVEG O OAQl TOL KUTTAPOL TOU CWHLOTOC, EVW CUMHETEXEL EMiONG oTnNV EpuBpormoinon,
OTO OXNHOTIOKMO AEUKOKUTTAPWV KOL OE OVOOOAOYLKEC QVILOPAOELS, IOV EMNPEAlOUV TN
XUHLKN KOl KUTTOPLKE) 0VOOLal TOU CWHOTOG

Ynepdoptwon 2bnpou C»i?,mo

‘Eva onaVTLKO TTOO00TO 0LloOEVWV UE
OLLLOXPWHATWON TTACXEL OLTIO 0OTEOMOPWON

-

iﬂ Bone Formation
| Bone Resorption
BMD

_

(25-34%) & ooteomnevia (40-80%)

/ Valenti, L. et al 2009, Osteoporos. Int. 2009, 20, 549-555.

Yavropoulou et al 2022, Acta Biome 2022 Oct 26;93(5):e2022305
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Bone
Volume 164, November 2022, 116511

ELSEVIER

Full Length Article

Iron overload induced osteocytes apoptosis and

led to bone loss in Hepcidin™~ mice through
increasing sclerostin and RANKL/OPG

Jiawei Ma *® 1, Aifei Wang ® ® !, Hui Zhang *®, Baoshan Liu ?®, Yu Geng *®, Youjia Xu ?®,
Guilai Zuo© 2 =,Penglia®® o =

Mepaltepw Katavonon tng Spaong Tou

216pou oToV 00TLKO HETAPBOALOUO

Yrnopwodopatpia HeTA amo iv xopriynon

216npovu

Clinical Research Article

Risk Factors for and Effects of Persistent and
Severe Hypophosphatemia Following Ferric
Carboxymaltose

Benedikt Schaefer,' Heinz Zoller," and Myles Wolf*

"Christian Doppler Laboratory of Iron and Phosphate Biology at the Department of Medicine |, Medical
University of Innsbruck, Innsbruck, Austria; and “Division of Nephrology, Department of Medicine, Duke
Clinical Research Institute, Duke University School of Medicine, Durham, NC 27710, USA

ORCiD numbers: 0000-0001-8690-2774 (B. Schaefer); D000-0003-1794-422X (H. Zoller); 0000-0002-1127-1442 (M. Wolf).

Abbreviations: 1,25(0H)2D, 1,25-dihydroxyvitamin D {active vitamin D);24,25(0H)2D), 24,25-dihydroxyvitamin D;25(0H)
D, 25-hydroxyvitamin D;cFGF23, C-terminal fibroblast growth factor 23; CTx, C-terminal telopeptide;FCM, ferric
carboxymaltose;FDI, ferric derisomaltose;FGF23, fibroblast growth factor 23; iFGF23, intact fibroblast growth factor
23; LS, least squares;0R, odds ratio;P1NP, procollagen type 1 N-terminal propeptide;PTH, parathyroid hormone.



Yrepdpotwon Zéripovu kat OoteoKkuTTOPO

Methods: iron overload models

d MLO-Y4 cells were treated with ferric ammonium citrate (FAC)
O Hepcidin- /- mice

U Expression on genes involved in bone metabolism

d Micro-CT: BMD, bone volume, and bone micro-architecture

U Bending tests: Bone strength

[ Histological analysis: alterations in bone turnover

Hepcidin: Baowo polo otnv opolooctacia tou 216 pou:
ﬁ (bAeypovn), o oidnpog tou opou mEPTEL Aoyw Tayideuong oldripou ota pokpodaya Kol Ta NTTOTKA
KUTTOPA KOl LELWUEVN amoppodnon oLdrpou armod To EVIEPO.

@ (atpoxpwpatwon), epdaviletal urntepdoptwon oldnpou Aoyw TNG auénUévng EKPong oldrnpou mou
nipoKaAeltal amo tn peppomnotivn anod ta KUTTapa anobnkevong Kot tng avénpevne amoppodnong oldrnpou
QIO TO EVIEPO

Ma J et al, Bone. 2022 Nov;164:116511.



H Ynepdotwon Zténpov avéavel tTnv anontwon tTwv

OOTEOKUTTAPWV KOl TNV OCTEOKAOLGTOYEVEDH
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Meiwvovtag tautoxpova tTnV ooTteOBANCTOYEVEGDH KL TNV

OOTLKN apaywyn
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H unepdpoptwon odnpov mpoKaAel HEiwon TNG 0CTIKAG paog
KOlL TNG OOTLKN AVTOXNG

F A " oA
-

Control Hepsidin -/- ) (
{i

'- l: U H unepdpoptwon L8 pov HELWVEL CNAVILKA TNV OOTLKI)
TIUKVOTNTA KOLL TNV OOTLKN avtoxn
U Apa apeoca ota ooteokUTTOPA
U Npodyet tTnv avénon Tou EVE0OKUTIAPLOU 0EELOWTLKOU OTPEC

(Avti-o€eldwTIkOG apayovtag

Ma J et al, Bone. 2022 Nov;164:116511.
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iy ) ENDOCRINE chlzelade
Clinica | Researc h Article SOCIETY

The Journal of Clinical Endocrinology & Metabolism, 2022, Vol. 107, No. 4, 1009-1019 -‘
https://doi.org/10.1210/clinem/dgab852

Clinical Research Article

Risk Factors for and Effects of Persistent and
Severe Hypophosphatemia Following Ferric
Carboxymaltose

Benedikt Schaefer,’ Heinz Zoller," and Myles Wolf?

U H vnodpwodopatpia, n ooTEOMOANKIA KOl TA KOTAYHATO ELVOL OPLOMEVEC QMO TIC EMUMAOKEC TOU
avantiocoovtol Kotd tnv evoodpAEBLa Xopriynon OKEVACHATWY oLdRpov.

L MEGOAOI: AvaAuon dedopévwy amod TIC TUXOLOTIOLNUEVEC KALWVIKEC Sokipuec PHOSPHARE-IDA,
nou nepthapavouy 245 aoBeveic nAkioc 18 eTwv Kol Avw PE oLdnpomevikn avortpio mou eAafav evoopAEPLa
kKapBofupaAtoln odrpou (FCM) ry bepploopaitoln (FDI).

1 KATAAHKTIKA ZHMEIA: ntpoodloplopoc emumedwv dwaodpopou, FGF23, (1,25(0H)2D), oviocpévou aoBeotiou,
PTH kot ALP.



PHOSPHARE IDA-04 and IDA-05 trials

(safety analysis set, n=242) Ferric derisomaltose
Ferric carboxymaltose [ ' | (FDI)
FCM FDI
(FCM) (n=117) (n=125)
Incident
hypophosphatemia [ ] — 1
No hypophosphatemia Hypophosphatemia® No hypophosphatemia Hypophosphatemia®
(n=30) (n=87) (n=115) (n=10)
Excluded® | | Excluded® | |
(n=2) (n=1)
Severity of
hypophosphatemia [ | 1
Moderate Severe Moderate Severe
(n=72) {n=13) (n=9) (n=0)
Excluded | | Excluded |
(n=7)" (n=2)
Duration of
hypophosphatemia [ | — ——
Recovered || Persistent Recovered || Persistent Recovered || Persistent
(n=31) (n=34) (n=1) (n=12) {n=T7) (n=0)

Schaefer B, Risk Factors for and Effects of Persistent and Severe Hypophosphatemia Following Ferric Carboxymaltose.
J Clin Endocrinol Metab. 2022 Mar 24;107(4):1009-1019



m Severe hypophosphatemia < Moderate hypophosphatemia ® No hypophosphatemia
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®m Severe hypophosphatemia < Moderate hypophosphatemia @® No hypophosphatemia
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Schaefer B, Risk Factors for and Effects of Persistent and Severe Hypophosphatemia Following Ferric Carboxymaltose.
J Clin Endocrinol Metab. 2022 Mar 24;107(4):1009-1019



ZUMTEpACHOTOL

» Ynodpwodopatpia propet va cupPet kat peta anod FDI kat FCM, aAAa n cuxvotnta epdavion eivat
uPnAotepn peta anod FCM ko coBapn Kot enipovn untopwodopatpio mapatnpROnke Hovo HETA Th
Oepaneia pe FCM.

> H oofoapni kat gppévovoouca UTModwodopalpiot OXETIOTNKE ME MUEYAAUTEPEC KaL TILO
TLOLPOLTETOLUEVEG aUENOELG Tou iFGF23, peyaAlUtepeg pewwoelg oto 1,25(0H)2D ko mo cofapo
deuteponadn unepnapaOupeoelSLOHO.

» AUTEC oL aAlayEc cuoxetiotnkav HeE AAAAYECG OTOUC PBLOSEIKTEG TTOU UTOSNAWVOUV MELWHEVO
METABOALOMO TWV OCTWV TIOU UTtoypOaupilouv th onpacia tng ntpoAnync tng unopwodopoatpiog
eMELdN oL KALWVIKEG OUVEMELEC TG Oa pmopouoav va enektaolv mMEpa amd tn SLAPKELA TNG
untopwodoparpiog.

Schaefer B, Risk Factors for and Effects of Persistent and Severe Hypophosphatemia Following Ferric Carboxymaltose.
J Clin Endocrinol Metab. 2022 Mar 24;107(4):1009-1019



WEYAAPIYPOZ (Zn)

2 g £€wG 4 g Zn avevpiokovtal oTo

avOpwrnivo cwpa, 60% (Lveg), 20% (ootitn Loto), 10-15% (6<ppa)
Xpovo nuilwng 162 - 500 nuépeg

H nuepnola mapoxn Zn cvpdwva pe tov NOY Ba npEnel va sivat 6,5 mg/nuépa
yLlot TIC YUVOLKEG Kat 9,4 mg/nuépa yia Toug avépeg (>19 stwv)

E i H OoteoBAaoctoyEveon Kot Tov OGTIKO IXNHOTLOUO
oL U O

i OocteokAaotoyéveaon Kot tTnv Ootiki Antoppodnon



Biological Trace Element Research (2021) 199:535-549
https://doi.org/10.1007/512011-020-02193-w

Is Zinc an Important Trace Element on Bone-Related Diseases

and Complications? A Meta-analysis and Systematic Review
from Serum Level, Dietary Intake, and Supplementation Aspects

Merve Nur Ceylan’ - Sevginur Akdas ' - Nuray Yazihan '~

"c!\lh D \
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‘ updates




WEYAAPIYPO2 (Zn

2899 of records identified
through database searching
(Pubmed. 726 , Web of e

744 publications were review,
book chapter, conference

aper etc.
Sclence: 739, Scopus:1434) o
S L | 1 7
2155 articles were screened 2115 articles were not
depended on title and abstract | related/didn’t include the
or full text. Inclusion criteria.
40 articles were included in the Pooled data were calculated to assess the relationship of serum
meta-analysis. zinc level/zinc intake/zinc supplementation with bone metabolism in

osteoporosis

Fig. 1 Flow diagram of study selection

Ceylan, M.N et al, Biol Trace Elem Res 199, 535-549 (2021).



XaunAa srntineda Zn otov opo kat Ootikn Mukvotnta
Osteopor osis Controls Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random, 95% Ci IV, Random, 95% C}
Arikan 2011 (Osteoporosis) 106.25 3645 35 12753 4504 35 54% -21.28}440.48,-208) et
Canhas 2008 (den) 871 1501 10 1051 1501 18  75% -180042343,.-851) —_—
Canhao 2008 (Women) 816 1307 24 8758 1869 40 86% -598F1378,182) —1
Gar 2002 (Osteoporosis) 61 42 70 122 3 30 66% -8100}7583,-46.17] —_—
Hyun 2004 (Ostoporosis) 7745 262 30 8434 085 213 97% -719[8.13,-6.25) .
Liu 2008 (Os120porosis) a1 25 123 93 27 31 78% -200F1248,848) —
Mutiu 2007 (Osteoporosis) 47 1 40 82 13 40 94% -35003904, -3096) -
Okyay (2013)-1 826 217 142 881 158 434 94% 550 -9.37,-1.63) -
Okyay (2013)-2 865 173 102 875 193 474 94% -1.00 [-4.78, 2.78] -+
Okyay (2013)-3 842 277 45 903 149 57 83% -6.10F15.07,287] -t
Okyay (2013)-4 854 177 87 879 158 65 92% -2.50 [-7 85, 2.85) -
Relea 1995 (0s1e0porosis) 729 99 30 749 184 30 87% -2.00 [-9.48, 5.48) —
Total (95% C1) 738 1468 100.0% -12.68[-19.31,-6.05) B
Heterogeneity Tau*= 117 44, Chi*= 251 .20, df= 11 (P <0.00001), F= 96% i i } i
Testfor overall effect Z= 3.75(F = 0.0002) R (5§Eeoporosss 0Cc:'rnrols * 10
Osteopenia Controls Mean Difference Mean Difference
Cliarks e Co sl anen Mo an SN Tatal A s €N Talal Alsinld A Daswlnen QR M N Dasdean QRAL 1
- SFSNEAEy W wv‘ﬂ' |l ~FLF RN TPUL I . "“r‘ W BV PRIUIIN & 70 Wi FWe FVAR AT & WF W Wl
Arikan 2011 (Osteopenia) 11648 3546 37 12753 4504 3% 161% -11.05-2984,7 74) —
Hyun 2004 (Osteopenia) 8238 1.3 153 8434 065 213 304%  -196}2.18,-1.74] _J_
Liu 2009 (Osteopenia) 91 3 127 93 27 31 248%  -200F1152.752
Mutiu 2007 (Osteopenia) 63 9 40 82 13 40 287% -19.00§23.90,-14.10] -
Total (95% C 357 319 100.0%  -8.32[-19.34,2.70] .I
Heterogeneity. Tau®= 103.98, Chi*= 47.25, df= 3 (P < 0.00001); F= 94% 5-100 .go 5 550 100’

Testforoveralleffect Z=148(P=0.14)

rNAavilaw NA NI

A+ Al DiAl Temmn Clawma DA~ 100 COC CAN [MNN1)

Osteopenia Controls



2UOXETLON TNG StattnTtikn¢ mpooAnyPng Zn pe tnv Ooctiki Mukvotnta

Osteoporosis Controls Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gunn 2013 (Osteoporosis) 10 4 17 " 4 51 223% -1.00[3.20,1.20]
Hyun 2004 (Ostoporosis) 108 08 30 117 03 213 385% -090[1.19,-0.61)
Jasminka 2008 94 43 22 97 36 56 238% -030[233,1.73)
Roman 2004 133 69 20 923 35 72 155% 407 (094,720
Total (95% Cl) 89 392 100.0% -0.01[-1.60, 1.57]
Heterogeneity: Tau®*=1.68; Chi*= 991, df=3 (P=0.02); F= 70% L t t t i
Test for overall effect Z=0.01 (P=0.99) s Ogtoaopmosis UConlroIs - 10
Osteopenia Controls Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gunn 2013 (Osteopenia) 13 b 53 1 4 51 452% 2.00 [0.05, 3.95)
Hyun 2004 (Osteopenia) 105 04 153 117 03 213 548% -1.20F1.28,-1.12)
Total (95% CI) 206 264 100.0% 0.25 [-2.88, 3.37] +
Heterogeneity. Tau®= 4.62; Chi*=10.30, df= 1 (P = 0.001); F= 90% *_100 -éﬂ 3 540 1004

Testforoveralleffect Z=0.15(P=0.88)

Ceylan, M.N et al, Biol Trace Elem Res 199, 535-549 (2021).

Osteopenia Controls



ZUOXETLON TNC SLattnTkAC mPOooAnYPne Zn HE TOV KivOuvo KATAYLLOTOC

Fracture Controls Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
Elmstahl 1998 15 6 160 15 5 6416 155% 0.00 [-0.94, 0.94)
Samleri 2012 712 681 155 753 6.76 1327 11.3% -0.41[1.54,0.72

Sun 2014 (men) 1198 364 177 1217 344 177 227% -0.19[0.93, 0.55)
Sun 2014 (women) 1065 338 549 1146 308 549 505% -0.81[1.19,-043)

Total (95% CI) 1041 8469 100.0% -0.50[-0.90,-0.09]

Heterogeneity: Tau®= 0.05; Chi*= 4.02, df= 3 (P = 0.26); P= 25% ; 1 ;

Testfor overall effect. Z= 241 (P=0.02) Fractureu Contm?:

H diatntikn mpocAnyn Zn ATOV GNHAVTIKA XaUNAGTEPN OToUG alcBeveig tov eiyav
UTTOOTEL KATAYHOL GE GXEON HLE TOUG HAPTUPEC

Ceylan, M.N et al, Biol Trace Elem Res 199, 535-549 (2021).

100



H dtatpodikn mpocsAndn aAAda Kot Tot GUPMAnpwHATA Zn 6Tov 0pOo dev

METOBAAAOUV CNMAVTLKA Ta ETLNESA ZN GTOV 0PO
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H duatpodikn mpooAnPn Zn oxetiletal HE TN drattnTikn

nPocAnyPn Kat AAAwWvV BPENMTIKWVY OTOLXELWV KAl NAEKTPOAUTWV
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MATINHZIO (Mg)

U To payvioto (Mg) eivon éva evéokuttapiko Katiov (dsvtepo o adOovia
HETA TO KAALO), o€ moodtTNtEG nepinov 20-28 g: 60% BplokeTal ota 00TQ,
39% o€ ta evOOoKUTTAPLKA SLapepiopata Kat nepinov 1% oto
gEwKuttapla vypa

1 To 2009 n EFSA mpATELVE OTL UTIAPXEL CNLOVTLKI) CUCYETLON HETAEL TNG SLaTtpodpLKAG
npoocAnyPng tov payvnoiov (Mg) ko tng elPUVOUNG AeLToupyiag Tov ootitn LoToU

U H avenapkeia Mg Unopei va eEnMnpeAoeL Ta 00TA

> Apegoa: (MElwon TG OOTIKAC OaVIOXNG, aUENON TwWV OOTEOKAQOTWV Kol
HEiwon Twv ooteofAacTwv)

» Eppeoa (aAAnAenidpaon pe ta enineda tne PTH kat tng Brapivng D,
npoayovtog tn PAsypovr/oEEBWTIKN OTPEG KAl TNV EMAKOAOUON OOTKN
anwAeLla) (Castiglioni et al. 2013).



Biometals (2021) 34:715-736 ")
https://doi.org/10.1007/s10534-021-00305-0 Check for

updates

An update on magnesium and bone health

Mariangela Rondanelli - Milena Anna Faliva - Alice Tartara - Clara Gasparri -
Simone Perna - Vittoria Infantino - Antonella Riva - Giovanna Petrangolini -
Gabriella Peroni

e KIDNEY HEALTH AND DISEASE
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Magnesium and Fracture Risk in the Velume 10: 1-13

© The Author(s) 2023
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journals.sagepub.com/home/cjk

Canadian Society of Nephrology/ ?if* e CANADIAN JOURNAL OF
'ﬁ Société canadienne de néphrologie *" ;



MATINHZIO & O2TIKH NMYKNOTHTA

c Records ident.iﬁed through Rasbiids anikidia
o database searching on PubMed, n =622
B Scopus and Google Scholar (meazd)
&2 8 - Papernotin
= (n=1350) English (n =59)
_§ - Invitro studies or
= studies on animal
) models (n= 204)
- Notclinical trial
Records after duplicates LIS
) (n=359)
removed
(n=707)
£
c
] !
R Records excluded (n = 57)
Records screened (not pertinent)
(n=85)
A
E Full-text articles assessed
] for eligibility
> (n=28)
- /]\
Studies included in Studies included in Studies included in
3 qualitative synthesis on qualitative synthesis on qualitative synthesis on
3 Mg supplementation Mg serum concentrations Mg intake
'g (n=7) (n=9) (n=12)

Fig. 1 Flow chart of literature research

(J OL ooteonopwTtikEG yuvaikeg epdavifouvv
ONMUOVTIKA XOLUNAOTEPECG CUYKEVTIPWOELG Mg opoU
o€ OUYKPLON HE N OCTEOTIOPWTLKEC YUVALKEG

1 Metagv 45 kat 59 sTwv:
» 47,1% TWV 0OTEOTIOPWTLKWV YUVOLKWV OTn 2,
» 29,4% TWV 0OTEOMOPWTLKWYV YUVOLKWV OTO OA. LoXiLo
> 32, 4% TWV 00TEOTIOPWTLKWY YUVALKWV GTOV QLUXEVOL
TOU unplaiov €xouv avenadpkeia Mg opou

Rondanelli M et al. An update on magnesium and bone health. Biometals. 2022 Aug;34(4):715-736



MAINHZIO & KINAYNOZz KATATMATO2

(JAvdpec Kal YUVALKEG E SLALTNTIKEG CUVNOELEC TTOU TOUC KATATAGOOUV 0Tto LY NAASTEPO
nepntnopLo npoocAnyne ([398 mg/nuépa avépeg kat [373 mg/nuEpa yuvaikec) sixav
ONMUOVTLKA XOLUNAOTEPO KiVOUVO KATAYHLOTOG.

U FMuvaikeg pe Srattntiki mpooAnyn tooduvapn e tn cuvictwpevn 6oon Mg sepdavics 27%
MELWMEVO KiVOUVO HEAAOVTLKWV KOTOLYHLATWV.

1 Zto yeviké mAnbucpo, wotoco, n tpocAnyPn oto 19,9% twv yuvalkwv Kat 20% twv
avépwv >60 eTwv ATav XoUNAOGTEPN amo to XapnAotepo nepntnuopo (\205 mg/nuépa
avdpec kat\190 mg/nUEpa YUVALKEC), KoL EMOUEVWCE HE HEYAAUTEPO KIVOUVO KATAYUATWV
Kol LELWONG TNG OCTLKNAG TIUKVOTNTAG

Rondanelli M et al. An update on magnesium and bone health. Biometals. 2022 Aug;34(4):715-736



MAINHZIO & KINAYNOZ KATATMATOZ 2TH XNN

JAev undpyouv mapepPatikec peAEtec mou va e€etalouvv tnv enidpaon ¢ mpoocAnyPng
payvnoiov otov Kivéuvo kataypatog o€ eviAikeg pe XNN, cupneptAapfavopévwv ekeivwv
TIOU KAVOUV allpokaBapon.

dMuwa avadpopiky kooptn meploootepwv and 100, 000 acBevwv mou umnofdaAloviav o€
olpokaBapon diamniotwoe otL n xapnAotepn (Evavtt uPnAotepn) cuykEVIpwaon payvnoiov
otov 0pO ouoxetiotnke MHe uvPnAotepo Kivduvo Katdypatog¢ oxiovu oe dSiapkela
napakoAoudnong 2 etwv.

d3e pa pkpotepn avadpouknl kooptn 358 aocBevwv nouv unofAROnKav o€ alpokadopon

Bpnke OtL payviolo opol <1,03 mmol/L ocuoxetiotnke pe 2,3 ¢popéc uPnAotepo kivéuvo
katayporog (95% Cl: 1,03-5,17) o€ ouykplon He poyvioo opou 21,03, mmol/L

Cowan AC et al , Can J Kidney Health Dis. 2023 Feb 17



NATPIO (No)

JH untovatplatpia eivat €vog mapayovioc KLvdUvou yla 00TEOTIOPwWOon Kat AUEAVEL TOV
KOTOYHLATLKO KivOuvo v To HEYEDOC TNC OLOYXETLONG E€apTATaL Ao Tt cofapotnta
KOlL TN XPOVLATNTA TNG UTIOVATPLOLMLLOG.

JH xpovia urtovatplotpio au§Avel EMLONC TOV KIVOUVO IITWOEWV TTPOKAAWVTOLC
aoctadela oto Badiopa

L Oepansutikdc aAyopLlOpoc yLo TNV MPOoEYYyLon Tou aicOevi e utovaTpLaLia Kot
oUENMEVO KATAYHATLKO Kivouvo?

Tzoulis et al 2023, Therapeutic Advances in Endocrinology and Metabolism



Hyponatraemia - induced bone loss
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Tzoulis et al 2023, Therapeutic Advances in Endocrinology and Metabolism



[ Patient with fragility fractures J
and/or osteoporosis

l

[ Measurement of serum Na levels ]

Presence

Patient with hyponatraemia ]

1

[ Measurement of BMD J
Calculation of FRAX-score

Consider ticking the box of RA
—— in FRAX-score in patients with
chronic hyponatraemia.

of Chronic Hyponatraemia?*

|

Consider hyponatraemia
as an independent risk factor

for fragility fractures dependent on

- Duration (>6 months)
- Severity

*Defined as serum sodium < 135 mmol/l

in two occasions separated by a minimum 6-month interval

Tzoulis et al 2023, Therapeutic Advances in Endocrinology and Metabolism

|

Consider restoring normal sodium
on a case-by-case

(likelihood of improving patient
outcomes such as cognition

and gait risk of falls)



