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Kronik Bobrek Hastaligi - Tanim

« Kronik Bobrek Hastaligi (KBH), = 3 ay var olan, saglik Gzerinde etkileri
bulunan, bobreklerin yapisal ve fonksiyonel anormallikleri olarak

tanimlanir.

« Kronik Bobrek Hastaligi neden (Cause), GFR (G1 — G5) ve Albuminuri
(Al — A3) kategorilerine gore siniflanir (CGA).

KDIGO Uptodate CKD — BMD:; Kidney Int Suppl. (2017) 7, 1-59



Kronik Bobrek Hastaligi - Siniflama

Albuminuria
Categories, description and ranges

KDIGO 2012
A1 A2 A3
Normal Moderately Severely
to milddly increased increased
Glomerular filtration rate increased
Categories, description and ranges (ml/min/1,73 m?)
< 30 mg/g? 30-300 mg/g? > 300 mg/g?
G1 Normal or increased >90
G2 Milddly decreased 60-89
G3a Milddly to moderately decreased 45-59
G3b Moderately to severely decreased 30-44
G4 Severely decreased 15-29
G5 Renal failure <15

KDIGO Uptodate CKD — BMD:; Kidney Int Suppl. (2017) 7, 1-59



Kronik Bobrek Hastaligi - Nefroloji Referansi




Tanim

* Kronik Bobrek Hastaligi (KBH)'nda Mineral-Kemik Hastaliklarr;
KBH'na bagli olarak gelisen sistemik mineral ve kemik metabolizma
bozuklugudur.

« Ca, P, PTH, FGF23 ve vitamin D gibi hormon ve mineral bozukluklari

« Kemik bozukluklari; kemiklerin dongusu, mineralizasyonu, lineer buyume

hacmi veya gucunde meydana gelen anormaliler

- Iskelet — digI Kalsifikasyonlar; kardiyovaskuler ve diger yumusak doku

KDIGO Uptodate CKD — BMD; Kidney Int Suppl. (2017) 7, 1-59



Tanim

- KBH — Renal Osteodistrofi (ROD) CrrONIC KIDNEY DiseAse—
MINERAL AND BONE DISORDER

e Chronic Kidney Disease —
Mineral and Bone Disorder
(CKD — MBD)

CKD-MBD

KDIGO Uptodate CKD — BMD:; Kidney Int Suppl. (2017) 7, 1-59



CKD - MBD ve Sonuglar:

Changes in... Leads to... Resulting in...

Vascular calcification

Vitamin D

KDIGO Uptodate CKD — BMD; Kidney Int Suppl. (2017) 7, 1-59



CKD - MBD Iskelet Anormalileri

* Osteitis fibroza — Yuksek Dongulu Renal Kemik Hastaligi

» Osteomalazi

« Adinamik kemik hastaligi (ABD) — Dusuk Dongulu Renal Kemik Hastalhgi
« Osteopeni / Osteoporoz

* Mikst ROD

 Diger; Kronik Asidozis, 2 MG amiloidozu

Martin KJ, et al. In Comp Clin Nephrol 2015, 984-999



CKD - MBD Iskelet Anormalileri
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Martin KJ, et al. In Comp Clin Nephrol 2015, 984-999



Epidemiyoloji

« Gercgek insidans ve prevalans
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Martin KJ, et al. In Comp Clin Nephrol 2015, 984-999



CKD - MBD Onemi

* Yetersiz diyaliz el ¢ 005.1
 Anemi (Hb <11.0 g/dL) m—>e 011.3

* Mineral kemik hastaligi m—> o 0017.5
(P>5.0 mg/dL, Ca>10.0 mg/dL, PTH >600 pg/mL)

Block , et al. JASN 2004,



KBH /SDBY Kemik Mineral kaybinin Nedenleri

Renal Osteodistrofi YUksek donguld / disuk dongult kemik hastaligi
Kalitatif ve kantitatif kemik kaybi

Uremik Osteoporoz Kalitatif kemik kayb!

Vit — D eksikligi Kalitatif ve kantitatif kemik kaybi

Kronik yorgunluk ve miyopatiler, dusmeler / kiriklar
Insulin direnci ve kilo alimi

Elektrolit ve Asit —Baz  Kronik metabolik asidozis
bozukluklar Hiponatremi
Hiperfosfatemi ve/veya hipokalsemi

llaglar Aluminyum maruziyeti, kortizon kullanimi
Asiri fosfor baglayici kullanimi
Hipoparartiroidizm (paratiroidektomi sonrasi)

Diyaliz ile iligkili B2 MG amiloidozu
Unfraksiyone Heparin kullanimi

Cesitli Nedenler Anemi, inflamasyon, hipogonadizm

Zheng CM, Bone loss in chronic kidney disease: Quantity or quality? Bone 87 (2016) 57-70.



Yiiksek Dongiilii Renal Kemik Hastalig

« Osteitis Fibroza; Hiperparatiroidizm

— High — Turnover Renal Bone Disease

« KBH erken donemlerinde kanda yuksek PTH, FGF23 ve parartiroid bezi

hiperplazisi ile karakterizedir.
* Primer determinant PTHtir

 Peritrabekuler fibrozis ve normal mineralizasyon ile karakterlidir.
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Vitamin D

« Erken evrelerden itibaren Nedenleri:

azalmaya baslar » Diyet kisitlamalari

« 25 OH vit D > 30 ng/dL olmalidir e
* Proteinuri

— <5 ng/dL siddetli yetersizlik . _
« GUnese maruziyet azalmis olmasi

 Hemodiyaliz hastalarinda siklik y _ _ _ _ o
« Uremik toksinlerin derideki donusu

%71-91 oraninda gorulur. L
Inhibisyonu
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Klinik Belirti ve Bulgular

* Erken evre KBH — asemptomatik
* Gec¢ evre KBH

— Eklem ve kas agrilari

— Kas gugsuzlugu — proksimal

— Eklemlerde sertlik

— Spontan tendon rupturu

— Kasinti

— Eklem dispozisyonlari yumusak doku ve vaskuler kalsifikasyonlar

— Kiriklar



Kalga Kirigi Prevalansi CKD - MBD artmistir!
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DOPPS. Kidney Int (2006)



 Biyokimyasal parametreleri

« Serum kalsiyum ve fosfor duzeyleri; Hafif ve orta evrelerde normal

Evre 4 hiperfosfatemi ve hipokalsemi gorulur.

Kemik formasyon ve rezorpsiyon markerlari

« Kemik Bx — altin standart

PTH; erken donemde yukselebilir. >600 pg/ml tipiktir.

Vitamin D metabolitleri; tani ve ayirici tani yaral degildir.

Fosfor 2.5—-4.5 mg/dL
Kalsiyum |8.5-10.5 mg/dL
IPTH 10 - 65 pg/mL

[CDC onerisi]
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Onlem & Tedavi

* Primer amag¢ ROD olusumunun engellenmesidir.

« SHPT tedavisi ideal olarak evre 3 KBH’'nda baslanmalidir.

— Paratiroid hiperplazisi onlenebilir.

* Fiziksel aktivitenin arttiriimasi



Onlem & Tedavi
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Onlem & Tedavi

Hipokalseminin onlenmesi (+) oral / parenteral diizeltilmelidir
D vit eksikligi varsa tedavi edilmelidir

Fosfor kontroli Diyette fosfor kisitlanmasi
Fosfor baglayicilar; Ca bazl, Al iceren, Notral (Sevelamer, Lantanyum)

D vitamin metabolitleri ve Kalsitriol, Alfakalsidol, Doxerkalsiferol, Parikalsitol
analoglarinin kullanimi VDR analoglari
Kalsimimetikler Sinakalset

Paratiroidektomi



2.2 —

Relatif olum riski

Fosfor Dengesi ve Mortalite

| Referans grup

<3 -4 4-5 5-6
Serum fosfor konsantrasyonu (mg/dL)

6-7

7-8 8-9 >89

Block GA et al. J Am Soc Nephrol. 2004;15:2208-2218.



Beverages and Foods with phosphate additives
(EIX8-314] EASO-ASE F540-545
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procmued cheese, rocesund meat (Lo, chicten
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Meat [al: ssinages, oftal Jheec beair)

memmm
Soft cheesest Cottage, Creanm, mozzarela checse. ..
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MMMMM M&mm !
- pork, weal ..

- Poulury (bl chechen...

- Fish (b trowe. tuna fish, cod. hake. sole.

- Mk, yogurt.

mbmd.mm. COuS COus maine Now,
cornflakes

Legames: pew, Sroad beans, beans, chickpem,

Obve oll and vegetables fags [d] 0 & vegetatie

maegarine, com of, pearut ol )
Butter




Onlem & Tedavi

‘ Evie 1l -2 ‘ ‘ Evre 3
. Ca/P/iPTH izlemi - +Evrel-2

* D vit durumunun
gozden gecirilmesi

ve tedavisi

 M: Asidozun tedavisi

* P kisitlamasi
« P baglayicilar

e + Evre 3
o Aktif D vit

e Ca aliminin
Kisitlanmasi

+ Evre 4
Diyalizat Ca’u

Diyaliz rejimi

Kalsimimetikler
Parartiroidektomi




Onlem & Tedavi

» Kalsiyum duzeltirken dikkat edilmelidir. Hiperkalsemi;
— Hiperkalsemi
— Kalsifikasyon
— Dusuk PTH persistansi

— Adinamik kemik hastaligina yol acilabilir.

KDIGO Uptodate CKD — BMD:; Kidney Int Suppl. (2017) 7, 1-59



Onemli Uyarilar!

e D vitamini kullanilmamasi gereken durumlar
* iPTH <150 pg/mL
* Ca>10.2 mg/dL
* P>6.0 mg/dL

» Kalsiyum bazh fosfor baglayicilarin kullanilmamasi gereken durumlar

* Ca>10.2 mg/dL
e iPTH <150 pg/mL

* Elemental Ca alimi <1.500 mg/giin olmalidir.



Diisiik Dongiili Renal Kemik Hastalig:

« KBH progresyonu yuksek dongulu kemik hastaligi iskeletal PTH resistansi

ve fosfor yukune karsi adaptif bir reaksiyon olarak gelisir.
« ABD adaptif reaksiyonun asiri supresyonu sonucu meydana gelir.
« Evre 5 KBH >%40 etkiler
« Artmig kardiyovaskuler kalsifikasyon ve mortalite ile iligkilidir.
 Kirik risk yuksek dongulu renal kemik hastaligindan 2 kat fazladir.

 Yasli, diyabetik ve PD hastalarinda siktir



ABD & Patogenez

g \ / "
Better phosphate control Diabetes
Diabetes t Age
T Age Uremic toxins
1 Aluminum _>( Relative Decreased boneJ(. Altered growth
Vitamin D therapy hypoparathyroidism formation rate factors and cytokines
VDR polymorphism A A r:n:‘tn:o':
uminu
= s Vitamin D therapy
\ J | +PTH-1receptor

T Calcium intake =
Modifed from reference 68




CKD - MBD & Biyobelirtecler

Yuksek Dongulu Dusuk Dongulu
« P1/FGF23 1 * Normal P ve Ca
« Hiperfosfatri * PTH <100 pg/mL
. Hipokalsemi + Disik egilimli ALP / BSAP
+ iPTH? P 25— O
. HbA1c 1
« ALP / BSAP 1

Kalsitriol |



Onlem & Tedavi

« PTH asiri supresyonundan kaginmak ve yeterli PTH seviyesini saglamak amaclanir.
— Nutrisyonel D vit suplemantasyonu
— Vitamin D metabolitlerinin azaltiimasi veya kesilmesi
— Caiceren fosfor baglayicilarin azaltilmasi veya kesilmesi
— Diyaliz yeterliliginin saglanmasi
— Diyalizat Ca azaltiimasi

— Aliminyum ile temasin kesilmesi
» Osteoanabolik ajanlar (rPTH, BMP-7) ve kalsilitik ajanlar (Sinakalset)
« Diger; Anti-sklerostin antikor
* Glisemik kontrol

* PD’nin HD’e degistirilmesi



Osteoporoz

Kemikler yapisal olarak uremik toksinlerin etkisi ile bir biyolojik sure¢ olan

remodeling bozulur ve kemikler gug ve kuvvetini kaybeder.

Trabekuler yapi siklikla etkilenir.

Olasilikla Gremik toksin iligkili kemik kalitesi kaybi olan “Uremik osteoporoz”

CKD-MBD hastalarinda ayni zamanda klinik olarak frakttrlerle prezente olabilir.

Diyaliz tedavisine baslayana kadar olgularin %40’inda kirik oykusu saptantr.



« KBH'nda osteoporoz tanisi icin WHO, BMD (T skoru) kullaniimasini

onermektedir.
« Olanakli oldugu en erken donemde (G1- 3A)

« CKD — MBD iligkili sistemik ve biyokimyasal degisiklikler gelismeden test

edilmelidir.

Miller PD, Bone disease in CKD: a focus on osteoporosis diagnosis and management, Am. J. Kidney Dis. 64 (2014) 290-304.



onermektedir.

« Olanakli oldugu en erken donemde (G1- 3A)

« CKD — MBD iligkili sistemik ve biyokimyasal degisiklikler gelign

3.2.1: In patients with CKD G3a—G5D with evidence of CKD-MBD and/or risk factors for osteoporosis, we suggest
BMD testing to assess fracture risk if results will impact treatment decisions (2B).

3.2.2: In patients with CKD G3a—-G5D, it is reasonable to perform a bone biopsy if knowledge of the type of renal
osteodystrophy will impact treatment decisions (Not Graded).

Miller PD, Bone disease in CKD: a focus on osteoporosis diagnosis and management, Am. J. Kidney Dis. 64 (2014) 290-304.




« DEXA, kirik riskini ongormede

« Normal populasyon kadar etkili degil

« Ozellikle KBH-KMB olan hastalarda

 Biyobelirtecler tani da destekleyici olabilir

- DEXA ile korelasyon zayif
* pPQCT ve mMRI umut verici

« Kemik Bx — altin standart



Adoasrces Wil 24 Mo, 5
ird Therapy™ Sepiermber it e Toder SO

Relationship Between
Bone Mineral Density
and Biochemical Markers
of Bone Turmover in
Hemodialysis Patients

patients (n=7) were osteoporotic, 54.3% (n=38), osteopenic, and 35.7% (n=25), normal. On
the other hand, in LS T score, the results were 47.1% (n=33) osteoporotic, 35.7% (n=25,
osteopenic, and 17.1% (n=12), nomal. Mo statistically significant association was found in
osteopeniafosteoporosis between sexes according to FN and LS T score (P=.542, P=267,
respectively). Mo significant relationship was noted between BMD and biochemical markers
of bone tumover. A positive cormelation was found between FMN T scores of BMD and ape
(=413, P=.000). BMD T scores within the range of scores for osteopenia‘osteoporosis werne
observed in 78.5%: of patients at the LS and in 58.5% of patients at the FMN. The investigators
concluded that mo correlation could be found betareen markers of bone turmover and bome
mass measurements in both skeletal regions. LS T score results were worse than FN T score
results. Elevated alkaline phosphastase levels combined with high intact parathyroid hormone
levels are predictive of renal osteodystrophy but not of adynamic bone disease/osteoporosis.

Sit D, et al. Relationship BMD and biochemical markers of bone turnover in hemodialysis patients. Adv Ther. 2007;24(5):987-95..
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Sit D, et al. Relationship BMD and biochemical markers of bone turnover in hemodialysis patients. Adv Ther. 2007;24(5):987-95..



Onlem & Tedavi

 Bifosfonat esas olarak idrar atilimi yoluyla ortadan kaldirilir.

« CKD-MBD hastalarinda bifosfonat kullaniminin klinik etkinligi ve
guvenilirligini belirlemek icin RKC yapilmamistir.
* Evre 1-3 KBH hastalarinda patolojik frakturleri onlemede bifosfonatlar

uygun tedavi olarak bildirilmigtir.

« eGFR >30 ml/dk olan olgularda bifosfonatlarin guvenilirligi son donemlerde

artmaktadir



4.3.1: In patients with CKD G1-G2 with osteoporosis and/or high risk of fracture, as identified by World Health Orga-
nization criteria, we recommend management as for the general population (1A).

4,3.2: In patients with CKD G3a-G3b with PTH in the normal range and osteoporosis and/or high risk of fracture, as
identified by World Health Organization criteria, we suggest treatment as for the general population (2B).
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Safety and Efficacy of Risedronate in Patients With Age-Related
Reduced Renal Function as Estimated by the Cockcroft and Gault
Method: A Pooled Adnnalysis of Mine Clinical Trials*

Paul D piller PMD. FACP Em. Christianm Roux, Stewen Boonen, lan P Barton, Lisa E Dunlap. Dawid E Burgio

TanLe 2. Inciinc: oF Apvierst Evins v Parmenrs Wrm Renar Impaiement Wono Were TrEATED Wi Pracaso or
RisEprowaTE 5 mg DALy
Renal impairment subgroup Maceho Risedronaie 5 mg Relative risk (V3% CI)*

Severe (<30 ml/min)’

N m i

All adverse events. n (%) 246 (91%) 262 (87%) 0.96 (0.91, 1.02)

Urinary- and renal function-related adverse events, n {%)* 35 (20%) 57(19%) 0.93 (0.67, 130)

Specific renal function-related adverse events, n {%)* 9{3%) B(3%) 0.80 (031, 2.04)
Moderate (=30 to <50 ml/min)’

N 2037 2034

All adverse events. n (%) 1834 (90%) 1859 (91%) 1.02 (0.99, 1.04)

Urinary- and renal function-related adverse events, n (%)* 363 (18%) 363 (18%) 1.00(0.88, 1.14)

Specific renal function-related adverse events, n {%)* 32(2%) 28 (1%) 0.88 (0.53,1.45)
Mild (=50 to <80 ml/min)’

N 2192 2161

All adverse events. n (%) 2012 (92%) 1997 (92%) 1.01 (0.99, 1.02)

Specific renal function-related adverse events, n (%) 34(2%) 21 (1%) 0.63 (0.37,1.07)

Urinary- and renal function-related adverse events, n (%) 396 (18%) 376 (17%) 0.9 (0.83, 1.09)

Miller PD, et al. J Bone Miner Res. 2005 Dec;20(12):2105-15.
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Onlem & Tedavi

 Diger; yeni ve deneme asamasinda olan tedaviler

« SERM

Teriparatid; GFR >30 ml/dk kullanilabilir. Hiiperkalsemi ve PTH yuksekliginde

kontrendikedir.

Denodumab; Anti-RANKL olup GFR <15 mi/dk etkili bulunmus

Sarcatinib

Odanacatib

Jamal SA.J. Bone Miner. Res. 26 (2011) 1829-35.



Sonuglar

« CKD — MBD sik gorulen, yasam kalitesini etkileye, morbidite ve mortalite

ile sonuclanabilen onlenebilir bir durumdur.
« Erken saptanmasi onemlidir
* Erken evre (G1 — G3) KBH taninmasi 0zel bir ¢gaba ile mumkun olabilir
« Tum evrelerde fosforun normal sinirlarda tutulmasi saglanmalidir.
 Hiperkalsemiden sakinmak gerekir.

* Aluminyum kullanimi sinirlandiriimalidir



Sonuglar

 Vitamin D eksikligi varsa uygun sekilde ve uygun formulasyonla yerine

konulmalidir.

 Paratiroid bezi hiperplazi meydana gelmeden fonksiyonlari kontrol altinda

tutulmalidir.
* Asirt PTH baskilanmasindan kaciniimalidir.
» Diyaliz hastalarinda kalsiyum maruziyeti optimize edilmelidir

» Risk faktorleri duzeltilmelidir.






