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Review Article

Managing Osteoporosis and Fracture Prevention in
Chronic Kidney Disease
Jeerath Phannajit, Paweena Susantitaphong
Division of Nephrology, Department of Medicine, Faculty of Medicine, Chulalongkorn University

Abstract

Patients with chronic kidney disease (CKD) are at risk of osteoporosis and fracture compared with normal populations, especially after hip
fracture contributing to morbidity, cost of treatment, and high mortality. Therefore, fracture risk assessment and early treatment to prevent
fracture are important. The complex mechanisms of bone fragility in CKD require different approaches to treat and prevent fracture unlike in
normal populations. In addition, current available anti-osteoporosis drugs still have insufficient evidence in efficacy and safety in CKD popula-
tion. This review focused on current evidence in fracture risk assessment and treatment options of osteoporosis among patients with CKD

to prevent fractures.
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TMV classification (KDIGO 2006)®

Turnover (T) Mineralization (M) Volume (V)
Tsaeaaiiglafalnlusen g Uni gavisound
(Osteitis fibrosa; OF)
TsAnszgnuau i HaUn® Unfivises
(Osteomalacia; OM)
Tsanszanazlawiin i Un@ i
(Adynamic bone disease; ABD)
lsasindg3inaadiilofalnsi 4 AAUNR Unfividos
(Mixed uremic osteodystrophy)
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N137529TULLATIANeNETINe1vansEaAn (bone
biopsy with histomorphometry)
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N13A323UaNTEQN (bone mineral density) fa8LA384
Dual-energy X-ray Absorptiometry (DXA)

MIATIIRIBLASDT Dual-energy X-ray Absorptiometry
(DXA) tile¥nnansegn Tnadunsnsrefiilldednaunsuanslunis
Uszifiumnundssdenisifinnssgaiinlulszunsill dmsugiae
TsrlnFesaiitoyaannnisinuludnamihaseren uazmsfing
LUUBALNY (meta-analysis)® wuiianansaldnisnsaatiiteyssidiy
anudsslunsiianszgninldisuiieafuszansiill KDIGO Tu
U A 2017 Fauugihlvldnismsananseanlunisuseduniyg
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¥ wonanillugtnefifinnefuyumentmaonienundluges
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Assessment Tools; FRAX®)

Fracture Risk Assessment Tools #3a FRAX® LHuLAdos
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Fiifinnznsesgasluuma (hypogonadism) w3egiiuszsiey
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ARUILADS (peripheral quantitative computed tomography)
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(bone turnover marker) oA gosluunislnsess (parathyroid
hormone; PTH) way sclerostin 2) ansustinisasianszgnlval
(bone formation marker) el bone specific alkaline phos-
phatase; BAP), procollagen type | N-terminal peptide (PINP)
and procollagen type | C-terminal peptides (PICP) wag os-
teocalcin 3) miﬂﬁ%ﬂﬁamamxgﬂ (bone resorption marker)
Al tartrate-resistant acid phosphatase isoform 5b (TRAP-5b),
N-terminal telopeptide-I (NTX1) wag C-terminal telopeptide-|
(CTX1) nsldasusdananienatslunsitedeauiiaunily
NILANUNUNITNTINWNNTIMELA Inedin1sAnuideUsednsam
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miﬁm:mLﬁ:uLamﬁqmmé’mﬂ’uéﬁumﬁﬁi’mmﬁwﬁﬁuqﬁ’amiﬁmi
Wnnsegniinuazn1sduldseneunisinwsiely
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Tunngthelsanssgnguialy T maudlvnnnzuedaniud ms
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Denosumab | @aldimits 60 1n. n 6 Wiau Laidndim whaeukazvaamnluFand
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*A. = Taansy,

Q’ﬂaaiiﬂiméa%’qiwzﬁ 4 FlU dndvgnunuiindniives
indeusuaznszgndnauy tnslanizanuRaUnivesssiuwAales
Woan uazgosluuninlnsovdludon usnannIssnElay
lildedsdnenunar nmsshwilaenstmiandudnaunuy (natural
vitamin D) wielsien 25-hydroxyvitamin D 1nnnda 30 uituniu/
1a. @nnsoansyaugesluunnivsessasld wazanauRaunf
YBINTArALLITIlUNTEAN (bone mineralization) n1slendu
woawln (phosphate binder) lugtheiiiinnzleamsluidengs
annsoudlunnzueadesludond wavansedusesluums-
lmaaﬁﬁqaﬁumﬂmasaaﬁuuwwsﬂmaaﬁqmaﬂqﬁ (secondary
hyperparathyroidism) 1¢ aann1sAinwinuusfunuvesnslgendu
Woawlnsilnfuradounazeiinlifuradon linumnauansng
V0InIIMdeTIn uazgUAnsalvenszgniin®® dunanisinm
seeunslderduearnsiaiunadeteadfiunisiinn1ng
Fuyuineviaanden (vascular calcification) UaganaLiunT5Lin
Mg adynamic bone disease 162

nsmuANsEAUgesluumsMsesRnuALLEL1Yad KDI-
GO f.fl. 20177 annsalfeimfiufviineangys (active vitamin
D) vi30eufiusvesinniug (vitamin D analog) #3ee1nau calcimi-
metics 1 cinacalcet ToyAINNITIATIINAENN (secondary
analysis) Tun1s#nw1 EVOLVE wuinmskden cinacalcet 1@3usauiu
nsWeyiudvedmiiufannsaanmudssionisifinnsygniinlé
TufthelsalnFesaiildisunisvenidenderiodiaiion uasiinng
gosluumainsesngaRegi” nslifen cinacalcet Wunan 1Y
wuhannsaifissnansegnuinarensegniuulaiosas 7.3 ey
fiu 6.3 TunguAluau Tun1sfiny Bone Biopsy Study for Dialysis

)22 WU

Patients with Secondary Hyperparathyroidism (BONAFIDE

uan. = Wlasnsy, 1a./u9 = Ansnseswedlaluliadansseaundl AulMaInaunis Cockeroft-Gault

Nl cinacalcet Tuffthevonidenseinieslaiionasnsnan
8n351N158519n589N (bone formation rate) 1INNITATIMN NG
WeuazvilingSanmvesnsegnlugUisunsse (20 Tu 77 57e)
ndunundlindanmssnviduna 1 U eglsinuudiniserun

gaugasluumsinesaualutagiunuuuzdived KDIGO A.f.
2017 Saoranutheusseseillsansygrmsunazinnudsions
Aanszgniinla

mslinsnunssannsuluientsnsnmansesvedlates

o

N1 30 wa./ANA/1.73 ;s Jednin ewanevieiivering
ilesnndalsifinmsinuiiiiomedsussavsnmuazanuvasnde
vosendnulsanszgnnguludinelsalaGossszosing 4 s
Fheiildsunsdrdanaunila eldinsmumuvdng iy

Uagtuveseusdaznguawsioluil
gINFUAIUNTAANENTEAN (anti-resorptive agents)

&l'm'sju bisphosphonate L‘T;Jumﬂa:uﬁ"]uﬂﬁamaﬂizaﬂ
(anti-resorptive) Imamm%mL‘ﬁﬂ,‘ugugaﬂWiﬁﬂqwuLLazﬂﬁzﬁuIﬁ
\inN139M18 (apoptosis) vedwadaalenszan (osteoclast) 81nay
ummau‘umuaaﬂmﬂm ﬁmmamﬂumﬂwmmmiﬂsaﬂﬁuaﬂm
foundn 30 ua/undi/1.73 maans Senaviliinisavauves
mﬁﬂixamﬁwﬁu fianudesiliAnenuiaunfivesnsavauus
smlunsegnuaziinlianszgnuin (osteomalacia) n3eviliin
15A adynamic bone disease 10>

Denosumab L‘lJ‘u‘c’Jﬂuﬂan monoclonal antibody @8n
E]WSEJUENmsamaﬂsmfﬂmmiﬁum receptor activator of NF-
kB (RANK) maimaummimzymuimLLamﬁLmemamaaama
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n3zgn (osteoclast proliferation) Ineen denosumab liigntuaen
4le LANFI9IN bisphosphonate éﬁagaf\nﬂﬂ’lﬁmi’wﬁé’fawé’ﬁ
(post hoc analysis) 983n15An®1 FREEDOM (Fracture Reduction
Evaluation of Denosumab in Osteoporosis Every 6 Months) #
Junsfinwilszavduaveds denosumab lumsshwlsanseen
winlufUhendelevunuszdndiou 7,868 18 1unan 36 wieu
wudwmmaaammmL?iawiaﬂ’1sLﬁmﬂiz@ﬂﬁﬂﬁﬂ%nmﬂiz@ﬂﬁwé’a
nszgnazinnuazUInMBY iﬁimﬂuﬁmawfﬁ@ﬂ’;&Jﬁﬁé’mwmaq
04lnTEing 15-29 way 30-59 wa./U1i/1.73 A1519UAT 911U
73 1ag 2,817 579A1UA0U LNUAMULANANNYBINANTTSNYITU
seaunsnsaedls® agnglsimuiistsaumsiinnnzuaaifeu
dludonsuusdldluginglsnlndossssesd 4-5 Al¥suen deno-
sumab 3snsfasinsiamulnddanddlasuen vaiiinisinm
fawave9n15liien denosumab iuﬁﬂfmﬁiﬁ%’umﬁﬂ’lﬁwmLmulm
(NCT01464931) Fsmadiassananisinuilusuian

1 v 14 .
gINAUNILAUNIEINNNILAN (osteoanabolic agents)

Teriparatide (Jusyiusdaunsizivesnsnezdlu 34
wsnvasgesluumninsosd eengrinsefulaziiiunsvyuiou
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