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Abstract

The Nephrology Society of Thailand (NST) and Thailand Pediatric Nephrology Association recognize the
importance and awareness of the problems related to abnormalities in minerals and hormones associated with
bone disorders, which impact the quality of life and survival of adult and children with chronic kidney disease.
Therefore, the work group propose this clinical practice guidelines based on the currently available scientific
evidence as well as the context and readiness of Thailand. The work group has screened, collected, and
analyzed the available data from research studies conducted both in Thailand and abroad to develop 2022
Thailand Chronic Kidney Disease-Mineral and Bone Disorder (CKD-MBD) Guideline. The purpose of this guideline is
to help physicians provide proper care for patients in accordance with the current evidence as well as to serve as
a standard for the management of CKD-MBD.
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AR LNMUNAMUZUILASAMATWUANG U
(Nomenclature and Description for Rating Guideline Recommendation)

UminAIUzU (Strength of recommendation)

SEAU |

“msUFTR” 1esananuiiulavesduusiliufoReglussduge fusslovidedan was
fAUANAT

“recommended”. Strong recommendation due to clear benefits for most, if not all, patients.
The phrases include “is recommended” or “is indicated/useful/beneficial”

SR lla

“UYFeR” WesnnmnuiulavesduuzhliujiRegluseiuviunans iesivsslowisodtae
wazt1aziinuANen

“should be considered”. Weight of evidence/opinion is in favor of usefulness/efficacy
and cost-effectiveness.

The phrases include “is reasonable”, “can be useful/beneficial” or “is probably recom-
mended/indicated”

saU lib

“1UfUR” osnndilifmnuidlafismeozuuni1 Sulndngruliifemeinazifausslov
sofUle wazenaliduen uilinelviindunesierUae

“may be considered”. Usefulness/effectiveness is unknown/unclear/uncertain or not
well established or not cost-effective. The current evidence is insufficient to confirm
the usefulness/effectiveness of the treatment. However, the treatment is not harmful.
The phrases include “may/might be reasonable” or “may/might be considered”

szau Il

“limsUTR” vie “vhajiR” WesnlifiustloviuazeraneliAndunsiounsioe

“not recommended”. Evidence or general agreement that the given treatment or procedure
is not useful/effective, and in some cases may be harmful.

The phrases include “is not recommended”, “is not indicated/useful/beneficial” or
“should not be performed”

AMAWUANZIY (Quality of evidence)

A dng1uiiléann Randomized controlled trials (RCT) AauAmAvatn13@nw w3e Meta-analysis
High-quality Consistent evidence from several randomized trials (RCTs) or meta-analysis of RCTs
evidence
B wéng1uileann Randomized controlled trials (RCT) Aaunwiieghaios 1 msfinw w3e non
Moderate-quality RCT ‘Umﬂiwqj 917U prospective 38 retrospective cohort %39 case-control study @4
evidence fnaUszdnvisuszlovunialvvegamnudn
Evidence from at least one RCT or strong evidence from large non-RCTs such as prospective
or retrospective cohort study or case-control study
C Wﬁﬂi’mmﬂﬂ’]iﬁmﬂ’]’guﬂ 219U case series, case report
Low-quality Evidence from unsystematic clinical observations such as case series or case report
evidence

unfl 1 (Chapter 1)

mMsitadeAuiinUnAvesaugaussiquasnszgn
Tulselnisess (Diagnosis of CKD-MBD)

1.1 n153U3d8ANURAUNAVIINANITATIININ B
U7)UAn1s (Evaluation of Laboratory abnormalities)

1.1.1 wuzihl¥Sunnataseduuaa@on, Woams,
parathyroid hormone (PTH) wazalkaline phosphatase
(ALP) lugthelsalmidoseszesdt 3b lusiuly (Fuugthsedy
lla, ARNIWUANZIU C).

It is reasonable to begin measurements of serum
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calcium, phosphate, parathyroid hormone, and alkaline
phosphatase activity in patients with chronic kidney
disease stage 3b. (Strength of recommendation lla,
Quality of evidence Q).

1.1.2 S$88%19909N15ATIRAAIUTLAULABLT Y,
Woan, PTH way ALP SLu;Eﬂ’ssﬂmim’%a%’ﬁwgﬁ 3b-5D
%uaq’ﬁ’mwwaﬂsﬂlmLLazmmgumwaqmmﬁmﬂﬂa
YDIHANITNTIMIT U FTANS Tagorariiuauives
ﬂ’]i(ﬂ'ﬁ’J’i]Gl’]iJﬂ’J’]iJLWNWS&@JLW@U'E%LﬁuLLu’ﬂﬁﬂJﬂ’ﬁﬁ]@Uﬁu@ﬂ
AoNsiNyILarNat1AALUDIE (AHULENTEAU lla, ARINIW
nangu C)

The frequency of monitoring of serum calcium,
phosphate, parathyroid hormone, and alkaline phosphatase
activity should depend on the stages of chronic kidney
disease and the degree of laboratory abnormalities. More
frequent monitoring is reasonable when the response to
treatment needs to be followed or the side effects are
expected (Strength of recommendation lla, Quality of
evidence C).

1.1.3 TufUelsnlndeseszesdl 3b-5D uugiils
fsanuwalfunisdsunlamwesseiuwaalon Woas,
PTH uae ALP Saufuiietseneunisndulalunisidsuntas
M35n (AKuLUNIEAY lla, ANAIWUANGIY C)

In patients with chronic kidney disease stages
3b-5D, the trends of serum calcium, phosphate, parathyroid
hormone, and alkaline phosphatase activity can be
useful in making the treatment decision. (Strength of
recommendation lla ,Quality of evidence C).

1.1.4 TuffihelsalaiBoseszesdl 3b-50 019R090
avI9¥AsERU 25-hydroxyvitamin D [25(0H)D] wieUsznau
nmsanaulan1sshw (Auuzdasedu lib, aaninwuangu C)

In patients with chronic kidney disease
stages 3b-5D, measurement of 25(OH)D levels may be
considered.(Strength of recommendation llb, Quality
of evidence Q).

115 mazwiaw%mﬁmﬁuﬁiu;ﬁﬂwkﬂlmﬁya%h
szeedl 3b-5D asldfunissnuduiiendulsernsialy
(Auuzdszau lib, AnnInuang1u C)

In patients with chronic kidney disease stages
3b-5D with vitamin D insufficiency or deficiency, it may
be reasonable to follow the treatment recommendations

for vitamin D insufficiency and deficiency for general

population. (Strength of recommendation llb, Quality
of evidence Q).

1.1.6 Uagunmsnsiainsesiu fibroblast growth factor
23 (FGF23) uay sclerostin TufftaslsalnFesadaiitoya
lifgamefiaztsndielunsdndulanisguasnu (Fuusti
520U lb, AMAINUANGIY C)

There might not be sufficient evidence to
support the measurements of serum fibroblast growth
factor 23 (FGF23) and sclerostin. (Strength of recom-
mendation llb, Quality of evidence C).

1.1.7 wuzihl¥iSunsiainsesunaadon eams,
PTH waz ALP lufUasidnlsalnFodeszey 2 (Huduly
(AwugsEav lla, AMAINIANZIY B)

It is reasonable to begin assessments of serum
calcium, phosphate, parathyroid hormone, and alkaline
phosphatase activity in children with chronic kidney
disease stage 2. (Strength of recommendation lla,
Quality of evidence B).

1.1.8 #915anEunsiasedu 25 (OH)D Tugtheidn
TsalnFeisvey 2 Wuduld wiadlensianunne secondary
hyperparathyroidism (Auugiszau lib, AnnIwvEangu C)

In children with chronic kidney disease stages
2-5D and secondary hyperparathyroidism, the measure-
ment of serum 25 (OH)D levels may be considered.
(Strength of recommendation Ilb, Quality of
evidence C).

1.1.9 NSAsIRaMINSTAULAAWeY Noawn, PTH,
ALP uag 25 (OH)DIuﬁﬂaEJLﬁrﬂsﬂimL'?ua%“ﬂﬁﬁmimmmwz
Arusuussvadlsala@ods (Auuztirsedu Iib, aunm
nangu )

In children with chronic kidney disease, it may
be reasonable to monitor serum calcium, phosphate,
parathyroid hormone, alkaline phosphatase activity and
25 (OH)D levels. (Strength of recommendation llb,
Quiality of evidence Q).

1.1.10 Yagdunisnsnainsedu FGF23 Tuduaeiin
faildoyaliiifivawetiaziandielunisdadulanisquasnw
(AuwugsEau lib, Aunmmangu C)

In children with chronic kidney disease, there may
not be sufficient evidence to support the measurement
of serum fibroblast growth factor -23. (Strength of

recommendation llb, Quality of evidence C).
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1.2 msitadanufinunivasnszgnlulaalaizess (Di-
agnosis of Bone disease)

1.2.1 TuithelsalnGesessosil 36-50 wuzihlinga
Yaszéu PTH v3e bone alkaline phosphatase (BAP) il
Ussifiumnuiiaunfvesnszgnlagsesiu PTH vi3e BAP figenn
v3emunniinunfiendvieyinuneneidanineansegnle
(Auuzszav lla, AMATWYANZ Y B)

In patients with chronic kidney disease stages
3b-5D, it is reasonable to measure parathyroid hormone
level or bone alkaline phosphatase activity because
extreme levels of either marker may predict abnormal
bone pathology. (Strength of recommendation lla,
Quality of evidence B).

1.2.2 msm’saszéﬁ’umiﬂﬁmsmuﬁawaaﬂss@ﬂh
Fonilignsuniuanmsihauvestaiianas (non-kidney-
retained bone turnover marker) laun intact trimeric
procollagen type | N-terminal propeptide (intact PINP) wa
Tartrate-resistant acid phosphatase subtype 5b (TRAP-5b)
onafiuszlenilunisnaunulazRnaunisinwnuiaung
Y8aNsEgN (AuuzU1sEav lib, AMAIMMENgIU C)

The levels of non-kidney-retained bone turnover
markers including intact trimeric procollagen type | N-ter-
minal propeptide (intact PINP) and tartrate-resistant acid
phosphatase subtype 5b (TRAP-5b) may be considered in
making the diagnosis of bone disease and follow-up after
treatment. (Strength of recommendation Ilb, Quality
of evidence Q).

123 lduugdlinsaseduarsustnismyuiou
vesnszgnludeniignsuniuaniauvedlaiianas laun
procollagen type | C-terminal propeptide (PICP), type |
collagen cross-linked telopeptide (cross-laps),
pyridinoline %38 deoxypyridinoline Tun1sidadeainu
AnunfvesnszgnlugvaslsalniFess (Fuuztsedu 1,
AMNWVENgIY C)

In making the diagnosis of bone disease in patients
with chronic kidney disease, measurement of kidney-
retained bone turnover markers including procollagen
type | C-terminal propeptide (PICP), type | collagen
cross-linked telopeptide (cross-laps) and, pyridinoline
and deoxypyridinoline is not recommended. (Strength
of recommendation lll, Quality of evidence Q).

124 Tuffthelsaladesassesil 3b-5D Felifade

oo aiinlsanszgnngu uugiilinsaiamiumuiuiy
¥84n3¢9N (bone mineral density, BMD) ﬁﬂiz@ﬂﬁxiﬂﬂ
nszgnduVasEIue nszgnuaneuvu 1ngldis dual-energy
x-ray absorptiometry (DEXA) iioUszifiuaruidsssionns
\innsEnin Sman1snsratuiliinnsdeuuUans
$nw (AuuzdnsEau lla, ANAIWYANGIY B)

In patients with chronic kidney disease stages
3b-5D who are at high risk for osteoporosis, measurement
of bone mineral density (BMD) at the hip, lumbar spine,
and forearm using dual-energy x-ray absorptiometry
(DEXA) can be useful in fracture risk assessment
especially when the findings may affect the treatment
decision. (Strength of recommendation lla, Quality of
evidence B).

1.2.5 Ua30un1395393A trabecular bone score (TBS)
La¢ high-resolution peripheral quantitative computed
tomography (HR-pQCT) Lﬁaﬂimﬁummﬁmﬂﬂaﬁumﬂiz@ﬂ
vioaudssnssgnitn Seildeyalaiiissmeiazinanyae
lunisdndulanmsguainyn (Auuziisedu lib, Auaw
néngu C)

There might not be sufficient evidence to
support the use of trabecular bone score (TBS) and
high-resolution peripheral quantitative computed
tomography (HR-pQCT) in the evaluation of bone disease
and fracture risk. (Strength of recommendation Ilb,
Quality of evidence Q).

126 Tuffthelsalaidossszosdl 3b-50 019990
ﬁm%mﬁaﬂiz@ﬂ (bone biopsy) Lﬁamnwm%amwmz@jﬂ
(bone histomorphometry) Sman1snsratiurildiinns
WasLuUaIne (Fuugiinsedu la, AMNINVENFIU C)

In patients with chronic kidney disease stages
3b-5D, it is reasonable to perform a bone biopsy when
the findings may affect the treatment decision. (Strength
of recommendation lla, Quality of evidence C).

127 TuffthedinlsalnFesafustssosi 2 Husiuly
wul3un193nseeU alkaline phosphatase (ALP) $33fy
PTH ileUszifiunnuAnUnAvesnszgnlngsysu PTH vide ALP
ﬁqammﬁaﬁ"wmﬂﬁmﬂﬂamwwﬁmwwm%amwsumﬂ'ﬁzaﬂ
1 (Auuziszau lla, AMAWWANgIU B)

In children with chronic kidney disease stages
2-5D, measurement of alkaline phosphatase activity

and parathyroid hormone level can be useful because
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extreme levels of either marker may predict abnormal
bone pathology. (Strength of recommendation lla,
Quiality of evidence B).

1.2.8 U390un13n5193n58AU FGF23 Wag sclerostin
Tufftheiindsideyalsifivmeiazihuntslunisdndiulanis
Auasny (Auszau lib, Aanwuangu C)

In children with chronic kidney disease, there
might not be sufficient evidence to support the
measurement of serum fibroblast growth factor-23 and
sclerostin. (Strength of recommendation llb, Quality
of evidence Q).

1.2.9 wusibiinanuevieaugeuesdUiein
Tsalndosisvey 2 WuduluiiteUszdiu inear srowth aehs
athiae lnglumsnAIsinAueInn 3 eu LLazLﬁﬂmq
WA 1 U msinnugmnt (A uusiiszau lla, Aunm
néngu B)

Regular assessments of length or height of children
with chronic kidney disease stages 2-5D can be useful
in monitoring linear growth. It is reasonable to measure
the length in neonates every 3 months and the height
in children aged 1 and above annually. (Strength of
recommendation lla, Quality of evidence B).

1.2.10 ﬁmsmﬁm%utﬁams@n (bone biopsy) e
ATIINEBNTEAN (bone histomorphometry) 1uﬂiajﬁ;§ﬂw
ﬁmmﬁmjﬂamaqﬂixaﬂﬁlﬂmmmaﬁmaﬁa&Jmmﬁmaﬂaﬁﬂ
LATNISNTIIRARIUWLIIULUDISEAU bone biomarkers (PTH,
BALP) Tuiden ielianunsalinanisnsaiftadeinuseney
Tun1susuasunisine (Fuuziisesdu Iib, aaunw
nangu )

Bone biopsy and bone histomorphometry may
be considered when the type of bone disease cannot be
ascertained from clinical data and trends of serum bone
biomarkers including parathyroid hormone and bone
alkaline phosphatase. (Strength of recommendation
llb, Quality of evidence Q).

1.3 mMsIdaReA1TLAaTiRNINIZaanLaan (Diagnosis
of Vascular Calcification)

1.3.1 Tunsdifinisussfiun1ie vascular calcifica-
tion aansnteindulaludunisguasnuiaeisaladets
sveeil 3b-5D 91ANITUINTINDNVLIEINTTANFUNEIEIWLD?
¥4 (lateral lumbar spine x-ray) iileUsiiunTzuaaides
inglunilsvaondontonasndiunias (abdominal aortic

calcification) MAKNUNIATINILIATDLONTIIEABLTRIADS
16 (Auuziszau lla, Aunmnang1u ©)

In patients with chronic kidney disease stages
3b-5D, it is reasonable to evaluate vascular calcification
if the presence or the degree of vascular calcification
will affect the treatment decision. The evaluation of
abdominal aortic calcification by lateral lumbar spine
x-ray can be used as an alternative to computerized
tomography. (Strength of recommendation lla, Quality
of evidence Q).

13.2 mimaf\]ﬁﬂ%éﬁ&Jﬂ?iw,ﬁmmm?{ga (echocar-
diogram) ieUszfiunmzunadeuneluauiile (valvular
calcification) aunsaldmaununisnsiadieedecenaise
AL (ATUUZUNTEAU b, AAIWUENgIY C)

Echocardiogram may be considered as an
alternative to computerized tomography (CT) scan in
the assessment of valvular calcification. (Strength of
recommendation llb, Quality of evidence C).

133 TuffvelsnlaFodearesil 3b-5D finsaany
mmzunadeumelunimasaidenvsoauiile ﬁﬁmmqwm
Uhunansfiege dndndunguiifinnuidegadenisiflsaiile
uazUanAlan AITHATANTEAULABWYL Woan uag PTH
Saufuiiousudsunissnuldvunzay (@ uusiiiseiu
llb, ANATWKANZIU A)

In patients with chronic kidney diseases stages
3b-5D with moderate to severe vascular calcification
who are at high risk for cardiovascular disease, it may be
reasonable to consider appropriate management of serum
calcium, phosphate and parathyroid hormone. (Strength
of recommendation llb, Quality of evidence A).

1.3.4 n19313d8 calciphylaxis AI50IAENITUSZIIY
Hadeides n1snsnsTnensiiniegsasden sauiu

°

N15953IN9N U URANS wazuuzilEadudofmnis
danmaenzlunsaitldudlalunsifesewindudosann
ﬂﬁﬁ(ﬂ%uLﬂf@ﬁ’mﬁdaﬂﬁ]ﬂ‘i%ﬁuiﬁﬁﬂi@ﬂiﬁﬂiﬂﬂiﬁ (AL
AV lla, AMAMUANZIY C)

Risk factor assessment, detailed skin examination
and evaluation of laboratory abnormalities can be useful
in making a diagnosis of calciphylaxis. Skin biopsy may
aggravate new lesions and is probably indicated only
when the uncertainty in diagnosis exists. (Strength of

recommendation lla, Quality of evidence C).
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1.3.5 Tunsaifinsusudiunag vascular calcification
annsadasindulalunisguainudvasidnlsalaiFess
Tnolanieseesil 5 91995UINTIRIBIATOLENTLSE
Aeufimasvie echocardiography WieUszdunnizunaides
wnvlundanaenidonwns (AILULEITEAU IIb, AMATIN
nangu C)

In the evaluation of vascular calcification in
children with chronic kidney disease stage 5, echocar-
diogram or computerized tomography (CT) scan may be
considered if the findings will affect the treatment
decision. (Strength of recommendation Illb, Quality of

evidence Q).

unil 2 (Chapter 2)
M3sNEBIANUEAUNRYBIENRALSSIRUAZNIZYN
TulselnSa39 (Treatment of CKD-MBD)
2.1 A135n¥1AMURAUNAAINNANIBIUJUANS
(Management of Laboratory abnormalities)
2.1.1 YSunaaadeudinaslésu (Appropriate
amount of calcium intake)

2.1.1.1 wuzdiAasuUseviuLaaLldey
(elemental calcium) laiiu 800-1,000 fadnsumeiu
FesueUsnamaaidonanemswarvenfidunaidoy
Judiudseneu iisannisavanveswaadeulusienie
(AuuzsEav lib, ARNWWANZ Y B)

To reduce the accumulation of calcium,
it may be reasonable to limit elemental calcium intake
including dietary calcium and calcium-based phosphate
binders not to exceed 800-1000 mg/day. (Strength of
recommendation Ilb, Quality of evidence B).

2.1.1.2 wuzdh Wl dheenidonuaziien
Falametesiosiiiaududureaadon 2.5-3.0 mEg/
dns Tuftreildsunisirdamaunula (Fuuzidszdu lia,
AMAWUANZIY B)

In patients receiving regular peritoneal
dialysis or hemodialysis, it is reasonable to use dialysis
solution containing calcium concentrations between
2.5-3.0 mEg/L. (Strength of recommendation lla,
Quality of evidence B).

2.1.1.3 wuzilisnwiszduvwradeuluiden
Teglutisnfinueadmsuitaein (Auwuztdszeu la,
AMAWTANg 1Y C)

In children with chronic kidney disease, it is
reasonable to maintain serum calcium within the normal
range for the age. (Strength of recommendation lla,
Quality of evidence Q).

2.1.2 YSunanaanaiinaslddu (Appropriate
amount of phosphate intake)

2.1.2.1 wughlisuusenuemnsiifivieans
Wudiuusgnaulaiiiu 800-1,000 fadnsusdedu Tuduae
fiflaneealslufongs (Fuuziisedu lla, aanin
nangu B)

In patients with hyperphosphatemia, dietary
phosphate restriction not exceeding 800-1,000 millisram
per day can be beneficial. (Strength of recommendation
lla, Quality of evidence B).

2.1.22 ﬁmimammmsﬁﬁmmmaﬂq lng
nzesfifdnaunaadildlunisavenemis uas
Uzs01ms lugfihedifinnevleaminluidongs (Fuuzidiszdy
lla, ARNIW ang1Y C)

In patients with hyperphosphatemia, it is
reasonable to avoid high phosphate diet particularly
the food that contains preservatives and additives.
(Strength of recommendation lla, Quality of
evidence Q).

2.1.23 {heidniifsedu PTH gendnaninasi
Wmnenuszezveddaitede widssiuearinluiden
oglunaiuninueny wugthlifulsenuesisileas
tiounin Sevay 100 vesrUSuIMANTEIMNSENBeTinaslETu
Us¥d13U (Dietary Reference Intake, DRI) (A1UUzU15ZAU
lb, AN MUANFIY C)

Dietary phosphate restriction less than
100% of dietary reference intake (DRI) may be considered
in children with parathyroid hormone level above the
recommended range and serum phosphate within the
normal range of the age. (Strength of recommendation
llb, Quality of evidence C).

2.1.2.4 wugdladnianeaaluomisanas
\Hudoway 80 vesan DRI lufthewfindifisedu PTH gand
AnasdnunenussezvedlaieSisaufussfuneain
Tudongaaunitnaeiunfiniens (Auuzinszau lla, AaAIm
nangu C)

In children with parathyroid hormone level

above the recommended range and serum phosphate
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above the normal range for the age, dietary phosphate
restriction not exceeding 80% of the dietary reference
intake (DRI) can be beneficial. (Strength of recommen-
dation lla, Quality of evidence C).

2.1.25 wuzilinsiafaniuszaunoane
ludeann 3 WeundinnisaluauamsHaamnlugUae
winlsalaFessszesdl 3 uay 4 UALATIIFARINNN 1 Lou
TufftheinlsalnSedesrey 5 way 5D (Fuustisedu lla,
AMNWMANg U C)

After dietary phosphate restriction, it is
reasonable to monitor serum phosphate every 3 months
in children with chronic kidney disease stages 3-4, and
monthly in children with chronic kidney disease stages
5-5D. (Strength of recommendation lla, Quality of
evidence C).

2.1.3 LUIN19NI5AAAINNISSNE (Follow-up
Guidelines)

2.1.3.1 guziilddsunisineiniuszau
wAalgey Woale waz PTH (Auugirsedu b, Aanw
nangu C)

Modifying the treatment according to the
levels of serum calcium, phosphate, and parathyroid
hormone may be considered. (Strength of recommen-
dation llb, Quality of evidence C).

2.1.3.2 guzitanszaunedainnluidenl
nEULIUNG (AU lla, AnAIWWENg U C)

It is reasonable to lower serum phosphate
towards the normal range. (Strength of recommenda-
tion lla, Quality of evidence Q).

2133 LLuzﬁmﬁﬂLﬁaaﬂwazLLﬂaL%amiuLﬁamqa
(Auuzn9zav lla, AanIWuang1u C)

It is reasonable to maintain serum calcium
within the normal range (Strength of recommendation
lla, Quality of evidence C).

2.1.3.4 wuzihsnwissduneamaludonli
sglunawiuninuengdmsudUaedn (Auuztiszau i,
AMNWMANg U C)

Itis reasonable to maintain serum phosphate
within the normal range for the age of children. (Strength
of recommendation lla, Quality of evidence C).

2.1.4 gr3unaaalue1uis (Phosphate binders)
2.1.4.1 wuzdndenlderdureamnluaimis

Tugfthefifisziunoamaludengs (Fuuziszdu |, annamw
néng U B).

The use of phosphate binders in patients
with hyperphosphatemia is recommended. (Strength of
recommendation |, Quality of evidence B)

2.1.4.2 Liwuzilildenfuneaminiidunades
Wudwlsznevlugfiedifisziuneamn uasuradeosluiden
g9 (Auuzszav 1Il, AMAIWNENGIU B)

Using calcium-based phosphate binders in
patients with hypercalcemia and hyperphosphatemia is
not recommended. (Strength of recommendation IlI,
Quality of evidence B).

2.1.4.1 wuzidrfanislderduneaninia
LmaL%EJ:uLﬂuﬁ’;uﬂﬁzﬂaﬂuﬁﬂaﬂﬁﬁﬁgﬁumammimﬁamgq
waznAMELARTININIZaaALEenA (vascular calcification)
(AU sEav lla, AMAWNANZIY B)

It is reasonable to limit the use of calcium-
based phosphate binders in patients with hyperphos-
phatemia and vascular calcification. (Strength of
recommendation lla, Quality of evidence B).

2.1.42 wugihdrfanislderfuneanniia
weaeudududseneulugtieifissfuneamaluidengs
warsziu PTH ¢ vsedlsAnsEanyinaudesas (adynamic
bone disease) (AMuuzisEav lib, AnAWKENFIU C)

Avoiding calcium-based phosphate
binders in patients with hyperphosphatemia and low
parathyroid hormone level or adynamic bone disease
may be considered. (Strength of recommendation llb,
Quiality of evidence Q).

2.1.4.3 wugirlilderdunaainalungy
waadonluguasfiiniignszgangu (osteoporosis)
(Auuzdszav lib, AanInwuangu C)

The use of calcium-based phosphate
binders may be considered in patients with
osteoporosis. (Strength of recommendation Ilb,
Quiality of evidence Q).

2.1.44 wugihlivanideanisiderdureann
Aferglivududiutsznoudusrornatuu edssiy
nsiinnnvergiiudufiv (Auuzd1seau lla, auaw
nang1u C)

It is reasonable to avoid long-term use of

aluminum-based phosphate binders to prevent aluminum
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intoxication. (Strength of recommendation lla, Quality
of evidence Q).

2145 Tufasiiniidsnsdseiunoainn
Tuidengadlolddrimmeamplueimsudy uugiliBuedy
Woamaluemis (AuussEau lla, Aun1wnEangu C)

It is reasonable to begin phosphate binders
in children with hyperphosphatemia despite dietary
phosphate restriction. (Strength of recommendation
lla, Quality of evidence C).

2.1.45 nsvdenldyliinvesurdunedaine
Tuguasfinlsala@odessey 3-5 RN NTERUTDS
whawealuiden (Auuzdnseau lla, AanIwrang1u C)

In children with chronic kidney disease
stages 3-5, it is reasonable to consider serum calcium
before choosing the type of phosphate binders. (Strength
of recommendation lla, Quality of evidence Q).

2.1.5 mavanaunulaiievianeainalusisnis
(Phosphate removal by dialysis)

2.1.5.1 wuzilinenidonaganaiiies Loy
amsavFuguuuunsnenideslugvaeiiinnzweain
luidengs (Auuzdnseau lb, Ann wnang 1y B)

In patients with hyperphosphatemia de-
spite receiving adequate hemodialysis, another modality
of hemodialysis may be considered (Strength of
recommendation llb, Quality of evidence B).

2.1.6 nM35nwszau PTH Twdan (Management
of PTH level)

2.1.6.1 wughliufunissne desedu PTH
fuwlinfiutuvieanasnindrndmng (@uuzdisedy
llb, AMAWUANFIU C)

It may be reasonable to modify the treatment
when there is a trend towards an increase or a decrease
in parathyroid hormone levels beyond the target
range.(Strength of recommendation llb, Quality of
evidence Q).

2.1.6.2 wugihlisnwnieneamnluidongs
azunadesludens NN Lagin®IN1Y
paimiiud dlessu PTH iuduethadeiiles (Fuuzisedu
lla, AMNAIWUENFIU C)

Treatments of hyperphosphatemia,
hypocalcemia, and vitamin D deficiency can be beneficial

when there is a progressive increase in parathyroid

hormone level. (Strength of recommendation lla,
Quality of evidence Q).

2.1.6.3 wuzddenlden calcimimetics,
calcitriol 30 vitamin D analogs (WUUSUUSENIUNT®
WUUAM) 1303 MAUTZIIN calcimimetics AU calcitriol #50
vitamin D analogs ioszsu PTH Suurltuiiudu (Aruuzth
320U lla, AMNINNENF U B)

The use of calcimimetics, calcitriol or vitamin
D analogs (oral or parenteral) alone or in combination
can be beneficial when there is a progressive increase
in parathyroid hormone level. (Strength of recommen-
dation lla, Quality of evidence B).

2.1.6.4 wurdid1dameunis1tnsoss wan
Qﬂaaﬁlajmuauaw{ami%’ﬂm Famnedainsfintuves
5¢6U PTH aghssaliles warIULTY (AMuzIsEau lla,
AMATWANZY B)

It is reasonable to consider surgical
parathyroidectomy in patients with progressive increase
in parathyroid hormone levels and severe hyperparathy-
roidism despite proper medical management. (Strength
of recommendation lla, Quality of evidence B).

2.1.6.5 fa1sauld calcimimetics lugUaedin

A

dlesziu PTH Sinaiiutuseiesnends nssiinems
fifeamags nislderdureann nsliunadouaduuas
nsldevimiiud luuugthl caldmimetics Tuinflongtios
11 3 U uazdinfidseiuuaa@oudludenndedlsnsiu
faziAnemssuusadiofiameunadoudiluben (Auugii
320U lib, AMNWWANZ U B)

In children with chronic kidney disease,
calcimimetics may be considered when parathyroid
hormone levels continue to increase despite dietary
phosphate restriction, phosphate binders, calcium,
and vitamin D supplements. Calcimimetics may not
be considered in children younger than 3 years old in
the presence of hypocalcemia and other conditions
that may be aggravated by hypocalcemia. (Strength of
recommendation llb, Quality of evidence B).

2.1.7 33uf (Vitamin D)

2.1.7.1 wuzdrliSnwmaunuindudee
Ionfufsssued (Natural vitamin D) lugfihedifinnzuia
vidensosinfiud Inefithuunglunisfiusedu 250H) D T
11NN 30 ulundi/ua. (Auugiseau |, Annwnrang 1 B)
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Natural vitamin D supplement in patients
with vitamin D insufficiency or deficiency and
maintaining25(CH)D level above 30 ng/mL are recom-
mended. (Strength of recommendation I, Quality
of evidence B)

2.1.7.2 wugdlily calcitriol 38 vitamin D
analog Tun1sSnwinig secondary hyperparathyroidism
fiflsydu PTH Wiugeduetnaseiiios lufthelsalaiosesses
a-5 Tunsaifilinuindseduneamaluidengs wienslasu
WoammnunniAunmun kasdiszau 25(0H) D wnndi 30 uily
n3u/aa. (Awunseau lla, AMAIWIEANIY B)

It is reasonable to consider calcitriol or
vitamin D analogs in the treatment of secondary
hyperparathyroidism in patients with chronic kidney
disease stages 4-5 whose serum phosphate are within the
normal range and 25(OH)D level > 30 ng/mL. (Strength
of recommendation lla, Quality of evidence B).

2.1.7.3 uugi Wl calcimimetics Tuguen
SudsemuvIesuenda w38 vitamin D analogs luguen
fuusgmuniesuendn usnfed nielisaudu e
$nw1n198 secondary hyperparathyroidism lugUae
Tsrlnideseszey 5D fiilsziu PTH 1nnnd 600 Alandiv/ua.
wiefluunlduiaefinsiiutuegereios uazaninexd
Temafisesu PTH 11nn1 600 flansiv/aa. (Auuztisedu lia,
AMANUANZ Y B)

In patients with chronic kidney disease
stage 5D, it is reasonable to choose calcimimetics (oral
or parenteral) or vitamin D analogs alone (oral or
parenteral) or in combination in the treatment of
secondary hyperparathyroidism when there is a
progressive increase in parathyroid hormone level
approaching 600 pg/mL (Strength of recommendation
lla, Quality of evidence B).

2.1.7.4 wuzihluTuanvuing1mIongnen
calcitriol 3@ vitamin D analog luffthefiinnzuraiBes
luidenge. (Auuzdlseau |, AMATWWEANGIY B)

Dose reduction or discontinuation of
calcitriol and vitamin D analogs in patients with
hypercalcemia is indicated. (Strength of recommendation
I, Quality of evidence B)

2.1.7.5 ftheidiinlsaln@oss swesil 2-5 A
195U natural vitamin D wndszau 25(0H)D Wesnin 30

wlunsi/ua. (Auwuszau lla, AMNIMUENZIY B)

In children with chronic kidney disease
stages 2-5, it is reasonable to prescribe natural
vitamin D supplement to those with 25(0OH)D level
below 30 ng/mL. (Strength of recommendation lla,
Quality of evidence B).

2.1.7.6 TufUrein mnldsuinndud aas
ATINAANNNTEGU 25(0H)D, wAaiey Woalne 1n 1-3 Lo
(AwuzisEav lla, An1wuang 1y C)

In children with chronic kidney disease,
it is reasonable to monitor serum calcium, phosphate
and 25(0H)D every 1-3 months. (Strength of recom-
mendation lla, Quality of evidence C).

2.1.7.7 wugihliidenly vitamin D analogs
Tufthein Wesedu PTH Suwunlhufisdy (Fuusisedu
lla, AMAIWVENFIU B)

The use of vitamin D analogs can be
beneficial in children with progressive increase in para-
thyroid hormone level. (Strength of recommendation
lla, Quality of evidence B).

2.1.8 Sclerostin

2.1.8.1 330un15057335¥AU sclerostin
éTﬁVLaJﬁsﬁa;ﬂaLﬁmwaﬁ%ﬁ’lmmﬂiumiﬁmﬁﬂama@LLa%’ﬂ‘m
(Awuziseau lib, Ann1wuangu C)

There might not be sufficient evidence to
support the measurement of serum sclerostin. (Strength
of recommendation llb, Quality of evidence Q).

2.1.8.2 hiuzihlvinsiainsedu sclerostin Tu
Msguasnithenn (Auwuzidnszau Il Aaniwiangiu C)
The measurement of serum sclerostin in children is
not recommended. (Strength of recommendation I,
Quiality of evidence Q).

2.2 mMs¥nwin1izaruiaUnivesnszgniiadeiy
nssgnﬁniué’ﬂ’w‘[iﬂlméa%'a (Management of Bone
Disease Targeted at Lowering Fracture risk)

2.2.1 miAtadelsansEanniuuaznsussdiuany
\desdamaiinnszaniinlugitaeTanlaisoss (Diagnosis of
osteoporosis and determination of fracture risk in
chronic kidney disease)

2211 {uaslsalaFosinnizezaasldfu
Fnuszifnaznsnseniadfienisussidfiuanudessients
nsEanvin (Auuzdnseav lla, AanInuang1u C)
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In the evaluation of fracture risk in patients
with chronic kidney disease, comprehensive history taking
and physical examination can be beneficial. (Strength of
recommendation lla, Quality of evidence C).

2.2.1.2 TufthelsalnFodeszerd 1-3 A8l
aRaUnRMiesUfURnsTiaiannzanuiinuniveande
wiuarnsyan aunszAuLAa@ey Wean uay PTH a1u13a
TonueinsidadelsansegnnsumuileuBal joRnisves
asrnseunsielantunmsiiadelsanszgnniu Lagnsiafanses
AILNIANTIANIANTLANMIEIT Dual-energy X-ray Absorpti-
ometry (DXA) mauuamansUFoamudeiuiiaeiialy (i
wugt3EAU |, AMAMNYANGIY A)

To make a diagnosis of osteoporosis in
patients with chronic kidney disease stages 1-3 who
have normal serum calcium, phosphate and parathyroid
hormone, it is recommended to follow the clinical
practice guideline recommendations for osteoporosis in
general population including screening with bone mineral
density testing by Dual-energy X-ray Absorptiometry (DXA)
and using the criteria for diagnosis recommended by the
World Health Organization. (Strength of recommendation
I, Quality of evidence A).

2.2.1.3 wupihlyingiunansegn meds DXA
TufthelselnFesasseril 4-5D wFedihedifimufiaundnma
vosfRnnsfivsiannzaaiinundvesndousiaznszgn
uazdandssionisiinnszgavin lHuA mevdaiinuausy
Fou inamigongannn 50 TRl wde fuedifiamenszgn
wnanndunsieliiguuss (fragility fracture) e Qﬂaaﬁuwmé
farsaninflenudsanieedinduquardeinisine (A1
wuzl152AY lla, ANAINYANGIY C)

It is reasonable to perform a bone mineral
density testing by DXA in patients with chronic kidney
disease stages 4-5D, or other stages of chronic kidney
disease with laboratory abnormalities suggesting the
presence of mineral and bone disorder. Bone mineral
density testing can also be useful in the patients who have
high risk for fracture such as post-menopausal women,
men above 50 years of age, those with prior history of
fragility fracture and those with other risks for fracture.
(Strength of recommendation lla, Quality of evidence C).

2.2.1.4 luffthelselnEedessesd 4-5D v
fUeiidmmiaundvsiesufoRinisivsdsnmeammiiaund

YouNTOLTHALNTEAN awsaltinarin1sIidadelsAnsegnngu
29983AN150UITEIAN INNITANTINIANTEANAILTT DXA
Tnglvidnlafianneanuraunfivesnsegnainlsalniiueie
(Awugiseau lib, Annmvangiu C)

In patients with chronic kidney disease stages
4-5D with laboratories abnormalities suggesting mineral
and bone disorders, it may be reasonable to apply the
WHO criteria for diagnosis of osteopenia and osteopo-
rosis to the results of bone mineral density testing by
DXA scan and to consider the laboratory abnormalities
in determining the type of bone disorder. (Strength of
recommendation llb, Quality of evidence Q).

2.2.1.5 luugilnsiauiansegnlugUae
nnsedulszd (Auuzidiszau Nl aauamnangu C)

Reular testing of bone mineral density should
not be performed. (Strength of recommendation Il
Quiality of evidence Q).

2.2.1.6 luugil¥nrananssgnanluszes
wateend 1 U (Auuzdaszau i, asaw wangau C)

A follow-up bone mineral density testing
should not be performed prior to 1 year. (Strength of
recommendation Il Quality of evidence Q).

2.2.1.7 @wnsald Fracture risk assessment
tools (FRAX) lunsuszifiuanudessienisiinnszgnin
Tuduhels widsdesnismsfnuifiniunagdefetiade
AeatulsalaiFesssnudae (Fuuziszdu lib, amnw
nangu C)

Fracture risk assessment tools (FRAX) may
be considered in the assessment of fracture risk. More
data, especially the ones that incorporate risk factors
related to chronic kidney disease are needed. (Strength
of recommendation llb, Quality of evidence Q).

2.2.1.8 mslin3asdioneed@inedug Tunns
Uixl,ﬁumml,?im@iaﬂis@jﬂﬁﬂ WU Trabecular bone score
(TBS), Vertebral fracture assessment (VFA), Quantitative
computed tomography (QCT) 919iiUszlavulun19219uNu
warfnmunsinmANLRaUnAvenTEgnlugUe (Auusi
520U lIb, ANIWMANgY C)

Other radiologic assessments of fracture risks
such as trabecular bone score (TBS), vertebral fracture
assessment (VFA) and quantitative computed tomogra-

phy (QCT) may be considered in making a diagnosis and

276 J Nephrol Soc Thail 2023; 29(4): 266-288

https://he01.tci-thaijo.org/index.php/JNST/index



Clinical Practice Guideline JNST

follow-up after treatment of bone disease. (Strength of
recommendation Ilb Quality of evidence C).

2219 mw\ﬁa%sﬁuaﬁu'n%mimguﬁ&’Ju
vaanszgnludeniilignsumuannsiauveslaianas
(non-kidney retaining bone turnover marker) laun
bone-specific alkaline phosphatase (BALP), intact trimeric
procollagen type | N-terminal propeptide (intact PINP) t.aiy
tartrate-resistant acid phosphatase subtype 5b (TRAP-5b)
9198UTelolunTNUNLLAZAAAINNITTNEIANRAUNG
Yaanszan (Auuzd1sEav lib, AnAIwuang U C)

Measurements of non-kidney-retained
bone turnover markers including bone-specific alkaline
phosphatase (BALP), intact trimeric procollagen type |
N-terminal propeptide (intact PINP) and tartrate-resistant
acid phosphatase subtype 5b (TRAP-5b) may be consid-
ered in making a diagnosis and follow-up after treatment
of bone disorder. (Strength of recommendation llib,
Quality of evidence Q).

2.2.1.10 lnuzilinsiaszduansyadnig
vyudsuvesnsegnluldensignsuniuaininaueslad
anas louA procollagen type | C-terminal propeptide (PICP),
type | collagen cross-linked telopeptide (cross-laps),
pyridinoline, %38 deoxypyridinoline lun155A¥IAY
AnunfvasnszgnlugvaslsalaFess (Fuuzdszdu I,
AMANTANZ 1Y C)

Measurement of kidney-retained bone
turnover markers including procollagen type | C-terminal
propeptide (PICP), type | collagen cross-linked telopeptide
(cross-laps), pyridinoline and deoxypyridinoline is not
useful in the management of bone disease in patients with
chronic kidney disease. (Strength of recommendation
lll, Quality of evidence Q).

2.2.1.11 ﬂ?i@i?ﬂ%ul,ﬁlaﬂiz@]ﬂ (bone biopsy)
$fUn1599195F IAMame5Tnensegn (bone histomor-
phometry) anafivsglowilufiaelsalndotessosd 4-50
‘mﬂﬁaqms%ﬁa58mmﬁmﬂﬂaﬁuaqmz@ﬂmn‘liﬂlmL'%ya%“a
wazdlnudndusonsiuaunissnw (@uuzdnszau lib,
AMAWTANZ U C)

In patients with chronic kidney disease
stages 4-5D, bone biopsy and bone histomorphometry
may be considered when the findings may be useful in

making a diagnosis or treatment decision. (Strength of

recommendation llb, Quality of evidence C).

2.2.2 ma¥nwilsanszgnuguluguislsala@ess
Taglailde1 (Non-pharmacologic intervention for
osteoporosis)

2.22.1 fUreildsunsidedelsanszgnngu
vidodianudsssionszgniinaaslasuduugilisuussn
waadey (elemental calcium) Fisungauvinfu 800-1200
fadnsusotu lnemaluwpraouainemsilundn wie
sfumsbisueadey mnladvemalunislie (Awusidn
52AU lla, AMAMUANFIY C)

In patients who are diagnosed with osteo-
porosis or at high risk for fracture, the elemental calcium
intake between 800-1200 millisram per day is reasonable.
The source of calcium should be mainly from diet or
in combination with calcium supplements. Calcium
supplements can be useful in patients who do not have
any contraindications. (Strength of recommendation lla,
Quality of evidence Q).

2222 feildsunsidadelsansegamngy
‘M%aﬁmmL?imm'aﬂiz@ﬂﬁﬂmﬂﬁ%ﬁmﬁu&ﬁm A4l
fuugthluuni 2.1.7 (Auuzthszdu lla, annwwdng u B)

In patients who are diagnosed with
osteoporosis or at high risk for fracture, it is reasonable
to prescribe vitamin D supplement. (Strength of
recommendation lla, Quality of evidence B).

2223 fUaeildsunsidedelsanszgnngu
videfinuidsadenszgniinaislduiuuziiliiiianssy
N13U6U919N18 (physical activity) ag n1seani1dIney
siinastinn (weight bearing exercise) 8¢ saLaaMIN
ansavile (Auuiiseau lib, aunmnangiu C)

In patients who are diagnosed with
osteoporosis or at high risk for fracture, regular physical
activity and weight bearing exercise may be considered.
(Strength of recommendation Ilb, Quality of
evidence O).

2.22.4 fUawdildsunsidadelsanszgnngy
visedianudeasionszgninasliiunmsussiiunaztesiy
nsnannnunay (Fall risk assessment and prevention)
(Auuzszav lla, Aaniwrangiu ©)

In patients who are diagnosed with osteo-
porosis or at high risk for fracture, it is reasonable to

perform fall risk assessment and prevention. (Strength
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of recommendation lla, Quality of evidence C).
2.23 masnwlaanszgnguludielsalaiasilay
T#a1 (Pharmacologic interventions for osteoporosis)

2231 lufthelsaladodeazesd 1 fa 3 7ids
Lifinnuinunfnisiesu fiRnnsiivsdanniganufinund
yoandeusuaznszgn Alssunsidedelsnnsygnngu awnsa
THuuamsnsinuilsanszgnngunilougUaemluldang
LuIanYUiRinnsguvedsansegnngy (Auugiiszau
I, AMANVENFIY A)

In patients with chronic kidney disease stages
1-3 who have not yet displayed laboratory abnormalities
that would suggest the presence of mineral and bone
disorder, the treatment for osteoporosis should follow
the clinical practice guideline recommendations for
osteoporosis in general population. (Strength of
recommendation |, Quality of evidence A)

2232 fuaelsalniFedessesd 3 fifaanu
AnunfAmaviesUfiRnisiivaiannganuRnunAveandous
LAENIEAN LLazQﬂaaISﬂvLméa%’ﬁwzﬁ 4 §4 5D #ilasu
nsifadelsanszgnugu Aslasumssnwanuiaunives
HanaipUURAng laudszduuaaden weaws uay PTH
auduziluund 2.1 (Awuzdiszau lla, AN
Néng U B)

In patients with chronic kidney disease
stage 3 who have laboratory abnormalities suggesting the
presence of mineral and bone disorder and in patients
with chronic kidney disease stages 4-5D who are diagnosed
with osteoporosis, it is reasonable to maintain serum
calcium, phosphate, and parathyroid hormone levels
according to the recommendations in chapter 2.1,
(Strength of recommendation Ila, Quality of
evidence B).

2233 QﬂwiﬁﬂimSya%“aﬁlﬁ%’umﬁﬁﬂéfaiiﬂ
nEANNIUYNTIEY AISLATUN1SSNANURRUNENIYIU R
39U Mnadenaudausenszgn loun azidonidunsa
(metabolic acidosis) AMzn1seMLauEess (chronic inflam-
mation) n1aggifle (uremia) saanswenlaogafissme
Tufftheilssumsirdanaunuln (Fuuzihssdu lla, aanm
néng U B)

In patients who are diagnosed with osteo-
porosis, it is reasonable to treat any conditions that may

be causing bone fragility including metabolic acidosis,

chronic inflammation, and uremia. It is also reasonable
to maintain adequacy of dialysis. (Strength of recom-
mendation lla, Quality of evidence B).

2.2.3.4 mildershwlsanszgnngulugiag
Tsalndedssesdl 4 8¢ 50 mrsinsussduuiouiiou
Ustleniifionaldsuanmstesiunsegniinuazenuideses
mMsfnwneusunsiny esndslifinnsAnudidieme
AulTEaNSNMLazANUADAABUDIBIBTARISE) (ATUZUN
32U lla, AMNINVENFIU B)

In patients with chronic kidney disease stages
4-5D, it is reasonable to consider risks and benefits of
each anti-osteoporotic agent prior to making treatment
decision because the evidence to ensure the efficacy and
the safety of the drugs may be insufficient. (Strength of
recommendation lla, Quality of evidence B).

2.2.3.5 n15Me1ngy bisphosphonate lu
Q’ﬂ’wkﬂlméa%'ﬁwzﬁ 4 9 5 (non-dialysis) faruides
gy lnsiureslaugas wugiiliRnmunisviiay
104lnog19lnaTn (AwuzinsEau lb, AanIWRENgIU C)

In patients with chronic kidney disease stages
4-5 (non-dialysis) who are using bisphosphonates and
whose kidney function continue to deteriorate, it may be
reasonable to monitor kidney function closely. (Strength
of recommendation llb, Quality of evidence Q).

2.2.3.6 n5l0e1 Denosumab AI5ABIENTT
Aamnusziuunadedludon wdssuliennely 1-2 dUni
dlomnfianudesennzunadusludendt Tnsanizly
fuaelsala@odesves 4-5D (Fuusiisedy lla, Amnm
néngu C)

In patients with chronic kidney disease
stages 4-5D who receive denosumab, it is reasonable to
monitor serum calcium within the first 1-2 weeks after
each dose due to the risk of hypocalcemia (Strength of
recommendation lla, Quality of evidence C).

2.2.4 nsinwanuiaunfvaenszgnainlsale
TudUaeiildsunisasranerdaniwnszgn (Treatment of
bone disorder according to bone pathology)

2.2.4.1 Osteitis fibrosa

2.2.6.1.1 uuzihliengu calcimimet-
ics, calcitriol %39 vitamin D analogs \ieanszsu PTH lu
FUhefiiinne osteltis fibrosa (AuuzdIsERY lla, ARAW
néngIu B)
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In patients with osteitis fibrosa, it is
reasonable to prescribe calcimimetics, calcitriol, or vitamin
D analogs to lower parathyroid hormone level. (Strength
of recommmendation lla, Quality of evidence B).

2.2.6.1.2 wusihlvimunussaunaaie
Tuwdon lnenisanUSunameaalueims saudunisidendu
o Iuéﬂ'aaﬁﬁﬂm osteitis fibrosa (ALULUNTZAU Ila,
AMNINVEANg Y C)

In patients with osteitis fibrosa,
lowering serum phosphate by dietary phosphate
restriction in combination with the use of phosphate
binders can be beneficial. (Strength of recommendation
lla, Quality of evidence Q).

2.2.4.1.3 Tugteild3unmseniden
Fosedaisuwazddlameesios wurihlilddhemen
Iniifinnududuvesuaadendegsening 2.5-3.0 mEq/
L’Lur{jﬂwﬁﬁmw osteitis fibrosa (AMWUELNTEAU Ila, AL
nang1u C)

In patients receiving regular
peritoneal dialysis or hemodialysis with osteitis fibrosa,
it is reasonable to use dialysis solution with calcium
concentrations between 2.5-3.0 mEg/L (Strength of
recommendation lla, Quality of evidence C).

2.2.4.1.4 wuzdlina1sIN 6
parathyroidectomy Iuﬂ'ﬂ’wﬁﬁizﬁu PTH g_jnashwial,ﬁm
uazlineuauowion1slie Tufihediiane osteitis fibrosa
(AwugsEav lib, AMNMVENFIU B)

In patients with osteitis fibrosa,
surgical parathyroidectomy may be considered if
there is persistent and progressive increase in
parathyroid hormone level despite appropriate medica-
tions. (Strength of recommendation llb, Quality of
evidence B).

2.2.4.2 Adynamic bone disease

2.2.4.2.1 wuztilvivandesnsidendu
Woawssiafidunadeududiutszneu TnsRansanasy
Wusdurleammdailifiunadeududulszneu lugied
a1 adynamic bone disease (AuuzinsEU lib, AN
nang1u C)

In patients with adynamic bone
disease, non-calcium-based phosphate binders may

be considered as an alternative to calcium-based

phosphate binders. (Strength of recommendation lib,
Quality of evidence Q).

2.2.4.2.2 Wiwuzdililds Aluminum
hydroxide iuﬁﬂaﬂﬁﬁmw adynamic bone disease (AN
wugii1sEau lll, A mnangu C)

In patients with adynamic bone
disease, the use of aluminum hydroxide is not recom-
mended. (Strength of recommendation Ill, Quality of
evidence O).

2.2.4.2.3 wuzihaavsevenen calci-
mimetics, calcitriol %39 vitamin D analogs Iumjﬂ’mﬁﬁ
A1¥ adynamic bone disease (Akuz1szau lb, AMAMN
nangu C)

In patients with adynamic bone
disease, it may be reasonable to reduce tie dose or
discontinue calcimimetics, calcitriol or vitamin D
analogs. (Strength of recommendation llb, Quality of
evidence O).

2.2.4.2.4 duzidliannutNTUTY
LmaL%&J;flwfwEJ'W\IaﬂLﬁ@@LLawfﬂmé’wimwwﬁmﬁaﬂﬁagj
S¥9IN9 2.5 - 3.0 mEq/amﬂu;ﬁ{haﬁﬁﬂm adynamic bone
disease (AMWULIEAY lib, AMNMNENFIU C)

In patients with adynamic bone
disease, it may be reasonable to use dialysis calcium
concentrations between 2.5-3.0 mEg/L. (Strength of
recommendation llb, Quality of evidence C).

2.2.4.2.5 {15001l Teriparatide
yndianuiinnfAveanszgnuusvielinisinuidugudn
lailawa Iuﬂﬂaﬂﬁﬁmw adynamic bone disease (AMtuzn
529U lb, AAINWHANGIY C)

In patients with adynamic bone
disease, teriparatide may be considered when other
treatments fail. (Strength of recommendation llb,
Quality of evidence Q).

2.2.4.2.6 lduuzirliernuyilsa
N3EANNIUNGY bisphosphonate %388Ngu antiresorptive
agents’lué’ﬂaaﬁﬁmaz adynamic bone disease (Auzii
5304 [ll, AAIMvang Y C)

In patients with adynamic bone
disease, the use of bisphosphonates or other
anti-resorptive agents is not recommended. (Strength of

recommendation lll, Quality of evidence C).
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2.2.4.2.7 lduugthlvienduneannsdia
fifuradeududulsznou wasdeulUliendureamsuina
lsifupadoududuuszneudossiunaadonludongini
inasinmeglugtheiindiinnig adynamic bone disease
(Awuzseav 1il, A wnangu ©)

In children with adynamic bone
disease and hypercalcemia, the use of calcium-based
phosphate binders is not recommended. (Strength of
recommendation I, Quality of evidence C).

2.2.4.2.8 laiwugiili natural vitamin
D uaz active vitamin D iilesziunaaifesludonganinnsi
mmm‘c’ﬂuﬁﬂ’mlﬁﬂﬁﬁmw adynamic bone disease (AN
wugi1sEau lll, Annmmnangu C)

In children with adynamic bone
disease with serum calcium above the normal range for
the age, the use of natural vitamin D or active vitamin D
is not recommended. (Strength of recommendation Il
Quality of evidence Q).

2.2.6.2.9 Taluuzdili natural vitamin
D lasediu 25(0H)D gendn 48 wilun3u/dladans viesedu
weaesluidengeninnasinuonglufuisinifiang
adynamic bone disease (A1uuzdszau I, ANIN
néngu C)

In children with adynamic bone
disease with 25(0H) D level above 48 ng/mL or serum
calcium above the normal range for the age, the use of
natural vitamin D or active vitamin D is not recommmended.
(Strength of recommendation lll, Quality of evidence
.

2.2.4.2.10 lauuziilvi active vitamin D
\iesnw1n1e hyperparathyroidism ynwusesu PTH
wualiuanatetedowlos Tnefiansmiusenouiusedu
LmaL%EJ@JLL@SWMLW@]ML%@MW%QUamﬁﬂﬁﬁmw
adynamic bone disease (A1uuzdszAy I, AUNIN
néngu C)

In children with adynamic bone
disease and progressive decline in parathyroid hormone
level, the use of active vitamin D is not recommended.
(Strength of recommendation lll, Quality of evidence
0.

2.2.4.2.11 Biwuginslden teripa-
ratide iffesrnifinanudssenisiin open epiphyseal

growth plate ngﬁualﬁﬂﬁﬁmaz adynamic bone disease
(Awuziseau 1Il, Aanwnangu C)

In children with adynamic bone
disease, the use of teriparatide is not recommended due
to the risk of open epiphyseal growth plate. (Strength of
recommendation Ill, Quality of evidence C).

2.2.4.3 Osteomalacia

2.2.4.3.1 wuzili natural vitamin D
YA 60,000 gilaradUaAY ¥as Ergocalciferol (vitamin D2)
vidoifioui Tugthefifinnig osteomalacia (Fuuziinszdu
lla, ARAWUENFIU C)

In patients with osteomalacia,
supplementing with natural vitamin D such as ergocal-
ciferol (vitamin D2) 60,000 unit/week or equivalence can
be beneficial. (Strength of recommendation lla, Quality
of evidence Q).

2.2.4.3.2 laiwuztlie Aluminum
hydroxide 1up§’ﬂ’;&n‘7iﬁmas osteomalacia (AMMUUI5ZAU
lll, A wrang 1Y C)

In patients with osteomalacia,
the use of aluminum hydroxide is not recommended.
(Strength of recommendation lll, Quality of evidence
Q.

2.2.4.3.3 Warsauliie deferoxamine
MNATIINUANERvedaraiiiilonannerdanimnszan Tu
ﬁﬂwﬁ'ﬁmaz osteomalacia (AMuuzisEAU b, AMAIN
nangu C)

In patients with osteomalacia and
biopsy confirmed aluminum-bone disease, deferoxamine
may be considered. (Strength of recommendation Ilb,
Quiality of evidence Q).

2.2.4.3.4 wuzihlAsnwszauLAaIgeL
wazvleaaluidenlegluseAunainueiveseigdmiu
FUheiniiin1g osteomalacia (Auuziiszay lla, Ansnm
néngu C)

In children with osteomalacia, it is
reasonable to maintain serum calcium and phosphate
within the normal range for the age of children. (Strength
of recommendation lla, Quality of evidence C)

2.2.4.3.5 wugdlisnenszauIndua
Toglursunddmsugtaediniifinng osteomalacia (f
wuzln9EAY lla, ANAIWUANGIY C)
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In children with osteomalacia, it is
reasonable to maintain 25(0H)D level within the normal
range for the age of children (Strength of recommenda-
tion lla, Quality of evidence Q).

2.2.4.4 Mixed uremic osteodystrophy
2.2.4.4.1 uugdlvignnay calcimimet-
ics, calcitriol 38 vitamin D analogs \ieanszsiu PTH lu
;:Iﬂwﬁﬁm’w mixed uremic osteodystrophy (AN
52AU lla, AMATWUANGIY B)

In patients with mixed uremic
osteodystrophy, it is reasonable to lower parathyroid
hormone level with calcimimetics, calcitriol or vitamin
D analogs. (Strength of recommendation lla, Quality of
evidence B).

2.2.0.4.2 wuzihlvimuauszauvlaaime
Tuiden TnsnisanUSunaeamalusimis saudunislden
JunoaLne Iuﬁgﬂwﬁﬁmw mixed uremic osteodystrophy
(AwugsEav lla, AnnImuangu C)

In patients with mixed uremic
osteodystrophy, dietary phosphate restriction in
combination with the use of phosphate binders can be
beneficial in lowering serum phosphate (Strength of
recommendation lla, Quality of evidence C).

2.2.6.4.3 wuzgi1lifiasuIn1fn
parathyroidectomy Iuﬁﬂwﬁlﬁmmaﬂamzﬁu PTH lng
nslden 1‘14@1]’38171'3?511’33 mixed uremic osteodystrophy (A1
wuzd132AY lib, AMAIN WENFIU B)

In patients with mixed uremic
osteodystrophy and severe hyperparathyroidism who fail
to respond to medications, surgical parathyroidectomy
may be considered. (Strength of recommendation Ilb,
Quality of evidence B).

2.2.4.4.4 wuyi i natural vitamin
D au1a 60,000 qﬁmaﬁ'ﬂmﬁ 994 Ergocalciferol (vitamin
D2) vi3eiisuin TugfUaeiisinaz mixed uremic osteo-
dystrophy (Awuginseau lla, Asn1wuangiu C)

In patients with mixed uremic
osteodystrophy, supplementing with natural vitamin D
such as ergocalciferol 60,000 unit/week or equivalence
can be beneficial. (Strength of recommendation lla,
Quality of evidence Q).

2.2.4.4.5 Wa1sauliien deferoxamine

MnasIAnuAMEivreseralilonainneSaninnszan lu
ﬁjﬂ’mﬁ'ﬁqu mixed uremic osteodystrophy (AU
529U lb, AAINUANGIY C)

In patients with mixed uremic
osteodystrophy and biopsy proven aluminum
intoxication, deferoxamine may be considered. (Strength
of recommendation llb, Quality of evidence C).

2.3 wuanan1stdasiunazyzasnitzuaaldeuinig
nasaLaan (Guidelines for prevention and slowing the
progression of vascular calcification)

2.3.1 nsaavierdaiadeidesvesnaiin vascu-
lar calcification (Reducing the risks of vascular calci-
fication)

23.1.1 \ilosdeniz vascular calcification
fifieuguussuunansdsgaludtaslsalnFesedanuduius
flupuiaunAnuNansiesUfUANS laud seausaadey
Woawe gasluumsilniess wagindudludon Jauugin
THUATRmuALLz 2.1 Tneu$umsdnunaussduuaaide
Woawnn gesluuniivsesd uaydnniufludeslviegluinai
unzay @uuzdszeu lla, AMANVAN Y B)

In patients with moderate to severe vascular
calcification, maintaining serum calcium, phosphate,
parathyroid hormone and vitamin D levels within the range
recommended in chapter 2.1 can be beneficial. (Strength
of recommendation lla, Quality of evidence B).

23.1.2 LLuzﬁmﬁﬂL?immﬂq'u Vitamin K

v '
g v oa

antagonist laun warfarin lugthelsalaizesaniinTe vascular
calcification AifiAnaguussUILnAaRegs (Fuusthszau lib,
NANFIUTLAU B)

In patients with moderate to severe
vascular calcification, it may be reasonable to avoid
vitamin K antagonists such as warfarin. (Strength of
recommendation llb, Quality of evidence B).

2.3.2 wwannan1sieiioveanniae vascular
calcification #ifiA2ugunssUIuna1afiege (Guidelines
for pharmacologic treatment in moderate to severe
vascular calcification)

23.2.1 wuzgilindnidesefureamail
wraeududiulsynou waziansandentdendunoan
fluifiupaiBendudiutsznavuwny Tiud Lanthanum wae
Sevelamer safisvanidsansldondunoamaidozgfivu
L‘T;JumuﬂixﬂauLﬂuiwmmmuIuﬁﬂaaﬁﬁixeﬁ’uwgmmqq
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U vascular caldification AifiANLULIULNANES
g9 (AuuzdsEa lla, AMAIWAENGIU B)

In patients with moderate to severe vascular
calcification and hyperphosphatemia, it is reasonable
to avoid calcium-based phosphate binders and to
consider non-calcium-based phosphate binders including
lanthanum and sevelamer. It is also reasonable to
avoid long-term use of aluminum-based phosphate
binders. (Strength of recommendation lla, Quality of
evidence B).

2322 nstdelgneulslodaine Tunis
¥rapA1IY vascular calcification fefitayaliifigane
(AuuzsEav lib, AMATWYANZ Y B)

There might not be sufficient evidence
to support the use of sodium thiosulfate in slowing
the progression of vascular calcification (Strength of
recommendation llb, Quality of evidence B).

2.3.23 finrsanslden calcimimetics il
Yrapn1e vascular calcification ﬁquLLiﬂuﬁﬂwkﬂlméa%’a
srey 5D (AMUULENTEAU lib, AMNITWUANGIU B)

In patients with severe vascular calcification,
calcimimetics may be considered to slow the progression
of vascular calcification. (Strength of recommendation
llb, Quality of evidence B).

2.3.2.4 M3l Vitamin K Tunisvzasnieg
vascular calcification §afitoyalslifigans (Auuzdasedu
llb, AMATWUANFIU C)

There might not be sufficient evidence to
support the use of vitamin K in slowing the progression
of vascular calcification. (Strength of recommendation
llb, Quality of evidence C).

2325 nslduunii@on Tun1sszanning
vascular calcification aildayalaliigane (Auwuzdiszsiu
llb, AMANMENFIY B)

There might not be sufficient evidence to
support the use of magnesium in slowing the progression
of vascular calcification. (Strength of recommendation
llb, Quality of evidence B).

2326 milden SNFA72 Tuftaelanlaiots
seey 5 D lun1swgasn1ie vascular calcification ailvaya
Lilesne (Auuzdnseau lb, Aanwnang 1y B)

There might not be sufficient evidence to

support the use of SNF472 in slowing the progression of
vascular calcification. (Strength of recommendation lb,
Quiality of evidence B).

2.4 NM135n¥1A172 calciphylaxis (Management of
Calciphylaxis)

2.4.1 uwamnsnsguainundesdudmiugiae
TsalaisaeiildSunisifadedniinnnz calciphylaxis
(Guidelines for initial management of calciphylaxis
in chronic kidney disease)

2.4.1.1 wugihlWldsunisauasnwiwuuan
311115 (multidisciplinary management) Usznausae
o1gsuwwdlsale fidermaiulsafiomis fidsgnsgua
uHa (Fagunnd Aagunvganies weula) @L%ya%wzgﬁm
Tawuinis (@rgsunndganulasuinis lawuins dnimvun
819%19) LLazI}EL‘TJIEJTUWQJ,@”]uﬂﬁiSEJUﬂ’mm%‘uﬂimﬁaﬂﬁﬁ]LLa
LLUUUisﬁUUSsﬂENImaiﬂ%uﬁummquuﬁ%ﬂ‘iﬂ (AU
AU |, AAUANg Y C)

In the management of calciphylaxis, a
multidisciplinary approach comprising of nephrologist,
dermatologist, general and plastic surgeon, wound care
nurse, dietitian, and palliative care team is recommended.
(Strength of recommendation I, Quality of evidence
@)

2.4.1.2 wuzililasunisguasnuiuinuug
nMskIsAeLiediunenseindossn nsliersyiuenis
Uan warnisanviorndniiaduidsssieniiy calciphylaxis.
(Awuzinseav |, Annwnang1u C)

For wound care in calciphylaxis, surgical
debridement, pain control and modification of risk factors
are recommended. (Strength of recommendation |,
Quality of evidence C)

2.4.2 wuamnnisanienidndadeidesvaniig
calciphylaxis (Guidelines for reducing the risks of
calciphylaxis)

2421 {Uwifinng calciphylaxis $3uiy
finmeeamlngluiden (serum phosphate > 4.5 mg/dL)
wuzililderduneamnilifueadoududiuuszneou
lagimualiidmunevesseauneamnluifonagsvning
3.5-4.5 mg/dL (AuuzlsEau lla, AaNINMANgU C)

In patients with calciphylaxis with serum
phosphate above 4.5 mg/mL, it is reasonable to use

non-calcium-based phosphate binders and to target
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serum phosphate between 3.5-4.5 mg/mL. (Strength of
recommendation lla, Quality of evidence C).

2422 ;:\Tﬂ’wﬁﬁmw calciphylaxis 1Ay
N3¢ secondary hyperparathyroidism LLuzﬁﬂﬁmmm
s¥AU serum parathyroid hormone (PTH) aglutis
150-300 Wlansu/ua Tunsdliiszdu serum PTH gaannni
300 #ilansu/ua farsaiildenngu calcimimetics 10N
n5l9f vitamin D analogs n3difiszsiu PTH ga lalansnsa
Auaulaglden calcimimetics tigdog1fe 13RI
H6ia parathyroidectomy (AMuuginsEau lib, AMAIN
nangu )

In patients with calciphylaxis and secondary
hyperparathyroidism, it may be reasonable to use
calcimimetics rather than vitamin D analogs to maintain
parathyroid hormone level between 150-300 pg/mL. In
patients who fail medications, surgical parathyroidectomy
may be considered. (Strength of recommendation Ilb,
Quality of evidence Q).

2423 Q’ﬂaabﬂlm‘%ﬁﬁws 5D wuzili
Fsnssnwnistanaunmilaegramingay nglvidaiaina
Wiganevasnsidavaunule (dialysis adequacy) Wiushaust
auAtturinvesaniaulsalawislssinalne lnglud
anusndudeafiussdunstrianaunulaauiutmane
YosaufiganevesnIsUUanaunuln eniunsaissau
WaaLWWTuLﬁafﬂgdmajam*ﬁﬂmuaulé’éf’mmimmummi
wazen (AWULTEAY lla, AMNINUENgIY C)

In patients with chronic kidney disease
stage 5D, it is reasonable to follow the targets for dialysis
adequacy as recommended by The Nephrology Society of
Thailand. It is also reasonable to increase the adequacy of
dialysis beyond the recommended targets when dietary
phosphate restriction and medications fail to control
hyperphosphatemia. (Strength of recommendation lla,
Quiality of evidence Q).

24.2.4 wuridmdnidesenionadaiuse
Mg calciphylaxis laA vitamin D, calcium, warfarin way
iron (AMUuLd152AY lla, ANAITWUANGIY C)

It is reasonable to avoid medications that
may increase the risk of calciphylaxis including vitamin D,
calcium, warfarin, and iron. (Strength of recommenda-
tion lla, Quality of evidence Q).

24.25 n9ld calcimimetics \flovzaantig

v '

vascular calcification lugUaeiin lutleqiudslidoyaly
Wigene (Auuseau lb, AMAMMENgIY B)

There might not be sufficient evidence
to support the use of calcimimetics in slowing the
progression of vascular calcification in children. (Strength
of recommendation llb, Quality of evidence B).

2.4.3 wumnsmsignlafeulsledainalugUqe
Tiﬂhéé]%’ﬂﬁﬁﬂ’]’;% calciphylaxis (Guideline for treat-
ment of calciphylaxis with sodium thiosulfate in
chronic kidney disease)

2.4.3.1 wuzin e lgineulslodainanig
viaeaidons Lile3nwiane calciphylaxis $awfunisgua
fhwunaune MsRadneEedunensefndosen s
Tz fuensuin waznisanviordndadedessanioe
calciphylaxis (AMMuU152AY lla, AMNIWKANGIY C)

Sodium thiosulfate can be beneficial in the
treatment of calciphylaxis in addition to wound care,
surgical debridement, pain control and modification of
risk factors. (Strength of recommendation lla, Quality
of evidence Q).

2.4.3.2 wuzildusmseleneulsledains
manaenidonsluruine i raus i muaLLInng
nsAamunsinsRuaniseazSnluATuas (Auuze
520U lla, AMAWUENZIU C)

It is reasonable to prescribe sodium
thiosulfate at an appropriate dosage and provide an
appropriate follow-up plan as described in the
guideline. (Strength of recommendation lla, Quality
of evidence Q).

2.4.3.3 luuzi i laioulsledamaie
$nw1n1ay calciphylaxis 1u;§ﬂ'mw‘1ﬂiiﬂ1m§ua%’q (AUl
szau Ill, AnnnvangY C)

The use of sodium thiosulfate is not
recommended in children with calciphylaxis. (Strength
of recommendation Ill, Quality of evidence C).

2.43.4 fansultielgineulsledainaia
Ushaseslsa calciphylaxis lunsdiildanunsaldeinis
naealdenala A5n13Usmselunenlsledaiindnuiiim
se8lsa calciphylaxis wuzthlvusnwunmdgidervmsm
TsaRanils Taestalule 25% Sodium thiosulfate wuan
1-3 1. Selutsnaiiunasneay dUniar 1 Adeuunaiy
(Auuzdszav lib, AanIuang 1w C)
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When intravenous route of sodium thio-
sulfate is not possible, intralesional sodium thiosulfate
using 25% sodium thiosulfate 1-3 ml once weekly may
be considered after consultation with dermatologist.
(Strength of recommendation llb, Quality of evidence
Q.

2.4.3.5 Biwuzhlielsdeulsledamavisin
NIONNT004 ijaﬂmﬂ{]iymﬂﬁ(ﬂﬂ%mﬂumﬂLaummi
nsdlusmssImaInuazidsarienisiinidoyntivesios
SNEUNIHUIMINSEMIaae (Auuzseau I, AuAw
néngu C)

Intraperitoneal or oral sodium thiosulfate
is not recommended due to low bioavailability of the
oral route and risk of chemical peritonitis of the intraperi-
toneal route. (Strength of recommendation Ill, Quality
of evidence Q).

2.4.4 WWIMNIN5INEINT3E calciphylaxis Tugtae
Iiﬂ1méﬂ%’ﬂ€l’?83§5us] (Guidelines for other treatments
of calciphylaxis in chronic kidney disease)

2.4.4.1 lunsdifilsa calciphylaxis $nwienn
vselddu wiilvnnsshulneanivinissauiunnsiien
Todoulslodamnegafuiings wiedderulunislien
Tpeulsledamn onafiansanineimenisiitameoendiau
WSIAUEN %38 hyperbaric oxygen therapy (AuugsEAU
llb, AguAINMENFIU C)

In patients with refractory calciphylaxis
despite appropriate care by multidisciplinary team and
sodium thiosulfate or in patients with contraindication to
sodium thiosulfate, hyperbaric oxygen therapy may be
considered. (Strength of recommendation lib, Quality
of evidence Q)

2.4.4.2 Tauugi iy hyperbaric oxygen
therapy luUheiin (Auuziinszdu IIl, aaunmudngiu C)

The use of hyperbaric oxygen therapy is not
recommended in children. (Strength of recommenda-
tion I, Quality of evidence Q).

2.4.4.3 Tunsdifilsa calciphylaxis $nwien
gty wiilnnssnulaganivinissauiunnslien
Tndulsledanegrafuiiuds vieddowulunislven
loireulslodan o1afiansanlien bisphosphonate (A1
wuzi13Eau lb, AAWMENgIU C)

In patients with refractory calciphylaxis

despite appropriate care by multidisciplinary team
and sodium thiosulfate or in patients with contrain-
dication to sodium thiosulfate, bisphosphonates may
be considered. (Strength of recommendation Ilb,
Quality of evidence Q).

2.4.4.4 m3ldy1 bisphosphonate TugUae
Winfidilse calciphylaxis Ssiitoyaliifiome (Auustihszdu
lb, AN MUENFIY C)

The evidence to support the use of
bisphosphonates in children might be insufficient.
(Strength of recommendation llb, Quality of evidence
Q.

2.4.4.5 nsly apheresis Tun1sshwilsa cal-
ciphylaxis feiitayalsifivsne (Auuzdiszau lib, Auamw
néngu C)

There might not be sufficient evidence to
support the use of apheresis in calciphylaxis (Strength
of recommendation llb, Quality of evidence Q).

2.4.4.6 n15l9 Vitamin K Tun1sdnuilen
calciphylaxis §aditayaliiiiesne (Fuuzidszdiu lib, annn
néngu C)

There might not be sufficient evidence to
support the use of vitamin K in calciphylaxis (Strength

of recommendation llb, Quality of evidence Q).

unii 3 (Chapter 3)
N1538338UazN15NWIANUHAUNAVDIHUAALISTN
uaznszaniugUlendsnisugnangla (Management
of Post-transplant Mineral and Bone Disorder)

3.1 M57TAEANUHAUNAYDIFNAAUISIUATNTEAN
lufUaenasugnanela (Diagnosis of post-transplant
mineral and bone disorder)

3.1.1 Tugsusnuaenisvgnanelanisiinisnsie
Anmusziunna@uuuazieamaluldensgslosduaviay
1 ads wazinnuethwaidlesauniisziuindeusazasd. @
wuzd192AY |, AMAWNANZIY B)

During the early period after kidney transplantation,
monitoring serum calcium and phosphate at least once
a week until the levels become stable is recommended.
(Strength of recommendation |, Quality of evidence B)

3.1.2 TufUrevdslgnanels wuzilvingiasaniy
szAuuAa@El Wodln PTH m1uAuIAIIgEy Sﬁuaeujﬁu
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sEAUNTIaIuYedle wazauiinunfvesaiiontudUie
usazsne Ingszeviamsfaauuazuumesnssnulnduly
Tumadeaiuiugihelseln@ess (Fuugthssdu b, aanm
néngu C)

In kidney transplant recipients, it may be rea-
sonable to monitor serum calcium, phosphate, and
parathyroid hormone. The frequency of monitoring
may be based on allograft function and the degree of
laboratory abnormalities or the recommendations
for patients with chronic kidney disease. (Strength of
recommendation llb, Quality of evidence C).

3.1.3 fansanesiamianseantugtiendsUgnatsle
fogluszer GIT-G5T Aflmnudssdonisifnnszgnngu
Tunsdliinanisnsrananszgnifiuteyaiianunsavasluns
daaulawdsunlainisinu (Auuziisedu b, Annw
néngu C)

In kidney transplant stages G1T-G5T patients who
are at high risk for osteoporosis, bone mineral density
testing may be considered if the findings will affect the
treatment decision. (Strength of recommendation lib,
Quality of evidence Q).

3.1.4 wuzihlinsafenusedunaaloy Woalne
PTH, alkaline phosphatase W&z 25(OH)D AUANULAUIZ AN
Tufthediniilésumsdgnanele Tnetusgiussdumainnu
voile uagAmuRnunfvesnalienluliazse lnussugia
msfnmuwazuwvenmsinwidulvlumadieaiuiuddoe
Winlsalmidass (Fuuzthsedu lla, annmndng u ©)

In kidney transplant children, it is reasonable to
monitor serum calcium, phosphate, parathyroid hormone,
alkaline phosphatase activity and 25(OH)D levels. The
frequency should be based on the level of allograft
function and the degree of laboratory abnormalities in
accordance with the recommmendations for children with
chronic kidney disease. (Strength of recommendation
lla, Quality of evidence C).

3.1.5 hiwusihlviassuansegniugednndsuan
d1ele esaindesiiavesnisulananazindesiedild
Iumimwmaﬂizﬂﬂlmﬁﬂ (Auuzd1szau lIl, ApAW
nangu C)

In kidney transplant children, bone mineral density
testing is not recommended due to the lack of proper

equipment and the standard for interpretation (Strength

of recommendation Ill, Quality of evidence C).

3.2 AM3inyiAuEaUNfvasaNnauIsIALaTNIEAN
TugUnendsugnanela (Treatment of post-transplant
mineral and bone disorder)

3.2.1 Wyl natural vitamin D ¥in ergocalciferol
(vitamin D2) %30 cholecalciferol (vitamin D3) TugUae
vdsnsugnaelalusuimderfuiivuzihdmiulssens
vl Taefinrsanfnnusesu 2500H)D uay ngalif natural
vitamin D Tunsdiifiamzurai@esluidengs (Fuuzissiu
llb, AMuAMIENFIU C)

In kidney transplant recipients, natural vitamin
D supplements including ergocalciferol (vitamin D2) or
cholecalciferol (vitamin D3) may be considered using the
dosing recommendations for general population. It may
be reasonable to follow serum 25(OH)D after treatment
and stopping natural vitamin D when hypercalcemia
develops. (Strength of recommendation Ilb, Quality
of evidence O).

322 luszygiia 12 Weuusnudinisugnanele
Tugftheifisnsinisnsoswoslauinnin 30 wa/undi/1.73 37
LLazﬁmaﬂiz@ﬂﬁ"w wugn NS NwIR3e natural vitamin D,
active vitamin D %30 antiresorptive agent TAefiasad
PMNsERULAATEN Neaws , PTH , ALP, uwag 25(0H)D (A1
wuzd152aY lb, AMAMNUANGIY B)

In kidney transplant recipients with eGFR >30 ml/
min/1.73 m® who have low bone mineral density at
12 months after transplantation, natural vitamin D, active
vitamin D, or antiresorptive agents may be considered.
The type of medications may be chosen according to the
levels of serum calcium, phosphate, parathyroid hormone,
alkaline phosphatase activity and 25(OH)D. (Strength of
recommendation llb, Quality of evidence B).

3.2.3 Tuffthevdsgnaneladiegluszey GAT-G5T
Afananszgadn wwamsnsinliidululumadendu
fugtelsaladoteszey Ga-Gs A8lldsunsthiomauny
lngs (Fuuziisedu lib, aunwudngau )

In kidney transplant stages G4T-G5T patients
with low bone mineral density, it may be reasonable
to follow the treatment recommendations for patients
with chronic kidney disease stages 4-5 (non-dialysis).
(Strength of recommendation llb, Quality of evidence
O.
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3.2.4 WUyt natural vitamin D ¥iin ergocalciferol
(vitamin D2) %38 cholecalciferol (vitamin D3) Iuﬂﬂwlﬁﬂ
ndan1sugnanelalusuiafefuiivugihdmiulssens
MU wazngaliimdudlunsdiiiniizuaafeunie
seau 25(0H)D Tuifengs (Auuzdisedu lla, AMAIW
nangu C)

In kidney transplant children, it is reasonable
to follow the same recommendations for children
without kidney disease for the use of natural vitamin D
supplements such as ergocalciferol (vitamin D2) or
cholecalciferol (vitamin D3). It is also reasonable to
discontinue natural vitamin D when hypercalcemia or high
25(0H)D level develop. (Strength of recommendation
lla, Quality of evidence Q).

3.2.5 duasuliiinisesniidiniensafanssy
Afunsadoulmifiensniseiyivlnvesnszgnlieglu
wnasiunlufeinudsnisdgnanels (Fuuzidiszau la,
AMAWTANg 1Y C)

In kidney transplant children, it is reasonable to
encourage exercise and physical activities in order to
maintain normal bone growth. (Strength of recommen-
dation lla, Quality of evidence Q).

326 linedAlaaifssesdiiiodosfunisufiasia
Turuaifigaindidululdluguasinndsnisugnansla,
(AUUI5ZAY |, AMATWIEANFIU B)

The lowest dose of corticosteroid should be
used in kidney transplant children. (Strength of recom-

mendation I, Quality of evidence B).

unfi 4 (Chapter 4)
wuaneiuulgunslunisauanazsne
(Policy advocacy)
4.1 g13uneawaluens (Phosphate binders)
4.1.1 faslsalaedanaunistrdanaunyla
(Predialysis patients)

4.1.1.1 wuzthlyivanidosemsifinleamngs
Tneldmssulszmuneanadaninnia 800-1000 fadnsu
fiatu (Awuznseau lib, AMAIMUEANIY B)

Avoiding a high phosphate diet may be
considered. Daily phosphate allowance may not exceed
800-1,000 mg/day. (Strength of recommendation llib,
Quality of evidence B)

4.1.1.2 wushbildenduneamnlunguunaimey
Togluarssulseniunaaldon (elemental calcium)
1nn31Tuay 800-1000 fladndusieu Fesiuunaiden
fldanemsuazen Wieannisavanvesaadenlusisnie
(AwuzisEav lib, AMNIWVENgIY B)

The amount of elemental calcium intake
from diet and phosphate binders may not exceed
800-1,000 mg/day. (Strength of recommendation lib,
Quality of evidence B)

4.1.1.3 wuzihlisrdurleamailiupaden
Judiudszneu windUrefiszdunaadouluidongenin
szauUnAvetusazioslURN1T (Auuzisedu |, A
néng1u B)

The use of non-calcium-based phosphate
binders in patients with hypercalcemia is recommended.
(Strength of recommendation I, Quality of evidence
B)

4.1.2 I}J:"l]%Uiiﬂlﬁéi)%l\iﬁ‘lﬁ%"ljﬂ’ﬁﬂ’]ﬂ’ﬂﬂﬂLL‘VI‘L!‘I.GI
(Dialysis patients)

4.1.2.1 wuzhlyivanidssemsiiineamngs
Tnglainrssudsenuneanasauinnia 800-1000 fadnsu
Aoy (AuusEau lla, AMAINVENFIY B)

Avoiding a high phosphate diet with daily
phosphate allowance not exceeding 800-1,000 mg/day
can be beneficial. (Strength of recommendation lla,
Quiality of evidence B)

4.1.2.2 wuzihlivhdanaunulnegrsweiiies
WiemuausziuaamaluFon (Fuuzissdu lla, aunw
néng1u B)

Delivering adequate dialysis can be
beneficial for optimum phosphate removal. (Strength of
recommendation lla, Quality of evidence B)

4.1.23 Tuffvaefisinnznszgansuuugaili
Tenduroanslunguupa@enuslinssulsemupaidey
(elemental calcium) uinnITuay 1200 Tadnsusiodu
Feruuradentilfanesuazeiiiioannisazeauves
whaweailusenie (Auu1seau lib, AMNMUENgIY B)

In patients with osteoporosis, the use of
calcium-based phosphate binders may be considered
but the amount of elemental calcium intake from both
diet and phosphate binders may not exceed 1200 mg per

day in order to reduce the risk of calcium accumulation
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(Strength of recommendation llb, Quality of evidence B)
4.1.2.4 uushlildorduneamalunguunaiBosuludiioni
AMENIEYNNTU (osteoporosis) (AUULUNTZAU lib, AMAIN
néngu C)

The use of calcium-based phosphate
binders in patients with osteoporosis may be considered.
(Strength of recommendation lib, Quality of evidence
O

4.1.25 wugihlerduneamadliuaadon
Judwdszneu mniihelissdunaadeyludongniisgiu
UnivesusaziiaauJuRnis (hypercalcemia) (Rnuziinszau
|, AAINNANFIY B)

Using non-calcium-based phosphate
binders in patients with hypercalcemia is recommended.
(Strength of recommendation I, Quality of evidence B)

4.1.2.6 fsanlferdurleaniniiliueadon
Judiudszneu mnduaeiinnsuaadeuinisvasaiden
(vascular calcification) (A1WLUZUI5EAU la, ANIN
néngu B)

It is reasonable to use non-calcium-
based phosphate binders in patients with vascular
calcification. (Strength of recommendation lla, Quality
of evidence B)

4.1.2.7 finnsanlierdureamniiliuaaide
Judwlsznou mngUleliszdu PTH i wazdllsansan
9utoras (adynamic bone disease) (AwuzU5ZAY lib,
AMNWAN U C)

Using non-calcium-based phosphate
binders in patients with low parathyroid hormone level
or adynamic bone disease may be considered. (Strength
of recommendation llb, Quality of evidence C)

4.1.2.8 laiwuzihliedureamindislozqid
uduuseneufussznatunuiundt 1 Weou wielesiu
nsiinnrezgliduiduiiy (Auusiiszau I, aaaw
nangu C)

The use of aluminum-based phosphate
binders for a longer than 1 month is not recommend
in order to avoid aluminum intoxication (Strength of
recommendation I, Quality of evidence C)

4.1.3 flheifinlsalaFasa (Children with chronic
kidney disease)

= @

4.1.3.1 TugdUreinfidensdszdunoains

Twdonguileladrianeamalue1visudd uuzilvisy
gnyurlaaaluevng (AwuzinsEau lla, @mmwwé'ng'm @)
It is reasonable to begin phosphate
binder in children with persistent hyperphosphatemia
despite dietary phosphate restriction (Strength of
recommendation lla, Quality of evidence C)

4.1.3.2 nmaaenldulinveserduneainalu
fhednlsalndesizey 3-5 Iinsannnsssuresunaidon
luidion (ALULETEAU lla, AMNMUENGIY C)

It is reasonable to choose the type of
phosphate binders in children with chronic kidney
disease stages 3-5 based on serum calcium. (Strength of
recommendation lla, Quality of evidence C)

4.2 Calcimimetics

4.2.1 wuzilinarsalden calcimimetics Tu
NM33AWIA1I secondary hyperparathyroidism 5¥AUFULSS
%38 osteitis fibrosa Iuéjﬂ’m‘[ﬁﬂiméaé’q 5D fiflandeags
ABNISHIARARABNNNTLeT08R (ANUULENTEAY |, AMNIN
nangu B)

In patients with chronic kidney disease stage
5D who have contraindications to parathyroidectomy,
calcimimetics is recommended in the treatment of
severe secondary hyperparathyroidism or osteitis fibrosa.
(Strength of recommendation I, Quality of evidence B)

4.2.2 wupihlvildenngu calcimimetics Tun1ssnw
N13¢ secondary hyperparathyroidism izﬁugmm %30
osteitis fibrosa fiwulugtaelselniEoss 50 Frufuilsedu
waa@enludengininnusiung Tuwaildheenidon
niotherdrslanedosiosiifiaududuveswnaion
2.5 mEQ/@nT UA7 (AU lla, AMNITWUENS U B)

In patients with chronic kidney disease stage
5D who remain hypercalcemic despite using dialysis
calcium concentration 2.5 mEg/L, the use of calcimimetics
can be beneficial in the treatment of severe secondary
hyperparathyroidism or osteitis fibrosa. (Strength of
recommendation lla, Quality of evidence B)

4.23 liuushl3uldengy calcmimetics lu
fuanlsalnFesisszaaineifsduunadenludonsiing,
8.0 un./ma. (AMULLNTEAU lla, AMAITWENGIU B)

Calcimimetics is probably not recommended in
patients with serum calcium below 8.0 mg/dL. (Strength

of recommendation lla, Quality of evidence B)
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4.2.4 wusihbidenldvlinuaengy calcimimetics
%uﬁ'ﬁ%’msﬂwﬁwmmulm, ANNTULIIVDINIY secondary
hyperparathyroidism, Usziiin15l4en calcimimetics LAw wag
Sumsizen (interaction) sewinsendudldlugineuasiinves
calcimimetics (AwuznsEav lib, AMAIMNVENIU B)

It may be reasonable to choose the type of
calcimimetics based on the modality of renal replace-
ment therapy, severity of secondary hyperparathy-
roidism, history of prior use and probability of drug
interactions. (Strength of recommendation Ilb, Quality
of evidence B)

4.25 wuzdlildenngu calcimimetics (Wuy
Sutsgmundeuuudn) Wuenien wieldswiu calcitriol
130 alfacalcidol (wuusuUszmuntawuuda) Tun1sinw
N1 secondary hyperparathyroidism ﬁﬂﬁ%{uﬁmsﬁu
Ypauralonluldonnasnni1ssnyl (ALUEUISEAU la,
AMNINNENF I B)

In the treatment of secondary hyperparathy-
roidism, it is reasonable to choose calcimimetics (oral
or parenteral) alone or in combination with calcitriol
or alfacalcidol (oral or parenteral) based on serum
calcium. (Strength of recommendation lla, Quality of
evidence B)

4.2.6 uugihlinasanuurunveseIngs calcmi-
metics, calcitriol #58 alfacalcidol FuTUsEAUvRLARTEY
Twden uagveanluion rufuuwldunisdsuntas
299 PTH 58119190153n97 (Auugdseau |, Apaw
néngu C)

The dose of calcimimetics, calcitriol or alfacalcidol
should be adjusted based on serum calcium, phosphate,
and the trend of parathyroid hormone levels. (Strength
of recommendation |, Quality of evidence C)

4.2.7 finsanld calcimimetics lugUaeiinlsala
Sesefifongious 3 T Fuly esedu PTH Himafisduso
osnevids msdrnevsfitinoaings msldedurleans
ASlALAaRELLESULAYNSIEINNAUA (AUUZENSEAY lb,
AMATWUANG Y B)

The use of calcimimetics may be considered in

children aged 3 years or older with progressive increase

in parathyroid hormone level despite dietary phosphate
restriction and the use of phosphate binders, calcium and
vitamin D supplements. (Strength of recommendation
llb, Quality of evidence B)

4.3 yfgulsladamn (Sodium thiosulfate)

4.3.1 wuzily erlwfeulsledainauidudu
Fouay 25 (25% sodium thiosulfate) N9MaBALEDARN
TugdaelsalnFoss iladnwinz calciphylaxis 3auffy
nsguasnuuIauee Mt iedumeviofndooen
nslienszivennistin waznsanviordadadoidese
Mg calciphylaxis (AUUz52AY lla, AnNWEANZ 1Y C)

In the treatment of calciphylaxis, the use of
intravenous 25% sodium thiosulfate in combination with
local wound care, surgical debridement, pain control and
modification of risk factors can be beneficial. (Strength of
recommendation lla, Quality of evidence C).

4.3.2 Ransuldienlgfvulsledamaaauidudu
Sovaz 25 (25% sodium thiosulfate) dnuiusoslsa
calciphylaxis lunsdifildaunsaliemvasadonsile
(Auuziszav lib, Aanwuang 1l C)

In the treatment of calciphylaxis, intralesional
25% sodium thiosulfate may be considered when
the intravenous route is not possible. (Strength of
recommendation llb, Quality of evidence Q).

4.3.3 vandssmsudmseludodlsledamanisun
ﬁamaﬂimﬁaﬂu@ﬂ’m‘bmimé@%’q fifinne calciphylaxis
L‘fja\‘lmﬂﬂ&gmmsamﬁmﬂumﬂLaummi NIUVITIITYIN
Unnuagidestensiinideyntiirosiosdniaunsdiumee
MeYRYIDY (AwusEau I, aanwuangu C)

In the treatment of calciphylaxis, oral or intraperitoneal
route of sodium thiosulfate is not recommended due to
the low bioavailability of the oral route and the risk of
chemical peritonitis of the intraperitoneal route (Strength

of recommendation Ill, Quality of evidence C).
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