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Table 13| Sources and magnitude of the variation in the
measurement of serum calcium, phosphorus, PTH, and
vitamin D sterols

Variable Calcium [Phosphorus| PTH| Vitamin D sterols
Coefficient of variation + + + +

Diurnal variation + @ -
Seasonal variation
Variation with meals - - - -
Variation with dialysis time| ~ + +

Assay validity = ++ + ik
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Phosphorus 2.5 -4.5mg/di
Calcium 8.5-10 (or 10.5) mg/dlI
iPTH 10 - 65 pg/ml
(Caw! Wgltin iwlo;l Yvg) U Qi) [CDC recommendations]




EvALUATION OF CKD-MBD:
BIOCHEMICAL ABNORMALITIES

CKD 3
Stage

Ca&P Every 6-12 ms

PTH & ALP Baseline

25(OH)Vit D Baseline

There is an emphasis on trends, vs treating a number



KDOQI / KDIGO - PTH TARGETS

Target iPTH (pg/mi)
KDOQI

3 35-70
4 70 - 110
5ND 150 - 300
5D 150 - 300

KDIGO Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76 (Suppl 113)
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Periosteal resorption and arterial calcification
(a) before PTX; (b)







Periarticular
Calcification

i

Slide murtesy of 0. Shemard.




In Summary ...

KDIGO. Kidney Int. 2009; 76 (Suppl 113):S1-S130
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CALCIPHYLAXIS




CASE
60 ys man, ESRD due to hypertensive nephropathy

on HD 2 times/w since 1 m ago
Hx: TIA1y ago
Daily DHx: Furosemide 80 mg, Amlodipine 5 mg,

Nephrotonic.

PE: BP:140/80 PR:74 RR:16 T:36 W:78 H:170
BMI:27

1" pitting edema in lower extremities



) ga
Ca: 7.2 P:6 Alb: 3.8  25(OH)D: 21 ng/mL
PTH: 139 pg/mL (15-65)

What is your recommendation in treatment of his CKD-MBD?

CaCo3 x 3 /d with meals + Vit D 50000 IU/week
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Current Phosphate Binders

» Phosphate Binders
~Ca Carbonate
»Ca Acetate
~Al Hydroxide
~Renagel (Sevelamer Hydrochloride)
~Renvela (Sevelamer Carbonate)
»Fosrenol (Lanthanum Carbonate)
»Osvaren (Ca Acetate Mg Carbonat
>Mg Carbonate




MANAGEMENT OF SECONDARY

HYPERPARATHYROIDISM

Among patients receiving ca-containing
buffers, the total dose of elemental ca
(including dietary sources) should not > 2000
mg/d

The amount of elemental ca contained in the

ph binder should not > 1500 mg/d.
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TREATMENT OF CKD-MBD: ABNORMAL
PTH LEVELS

Continued:

If the iPTH levels fall the upper
limit of normal for the assay, calcitriol, vit D
analogs, &/or calcimimetics be reduced or

stopped.

In patients with CKD stages 3-5D with severe HPT
who fail to respond to medical/pharmacological

therapy, we suggest { ! GO



CASE

Male, 47y, ESRD due to FSGS, on HD 3

times/w since 2 y ago

No complaint

PE: BP: 140/90, Right Brachiocephalic AVF, 1+

edema
Medications: CaCo; 1-1-1

Lab: Ca: 7.5 P:5.2 Alb:3.8 PTH: 320 pg/ml(10-65)
25 OH Vit D: 15 ng/ml
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1. Tab CaCo; 500 mg
ol ) 4ls ¥ ailbewoy  N: 120/--

2. Pearl Vitamin D3 50000 IU
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AFTER 1 MONTH

Ca: 7.5 mgid P: 5.2 mgia. PTH: 320 pg/mi(10-65) Alb: 3.8
Ca: 8.5 mg/dL P:4.2 mg/dL

1. Tab CaCo; 500 mg
eli ) ;5 Y adleoy  N: 120/--

2. Pearl Vit D3 50000 IU

Sue\ Ll Y ?
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AFTER 3 MONTH

Ca: 8.5 mg/dL P:4.2 mg/dL

Ca: 9.6 mgidL P: 6.1 mga PTH: 790 pg/mi(10-65)
Alb: 4.1 Vit D: 34 S

1. Tab CaCo; 500 mg

eld ) ;L5 Y adleoy  N: 120/--
2. Pearl Vit D3 50000 IU

dac Y N: 2/--
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AFTER 3 MONTH

1. Tab CaCo; 500 mg

JIVRA QPHESWER N: 90/--
2. Tab Sevelamer Carbonate 800 mg

ol ¥ N: 60/--
3. Pearl Vit D3 50000 IU
RV PTGV N: 2/--

4. Tab Cinacalcet 30 mg

ol 59y N: 30/--

8¢

Renyela %

800 mg
Fim ¢ ouated Labdets



AFTER 4 MONTH
Ca: 8.4 mgidL P: 4.1 mgia PTH: 800 pg/mi (18.5-88)

1. Tab CaCo; 500 mg
JIVRA QPHESWR N: 90/--
2. Tab Sevelamer Carbonate 800 mg ?
oLl ¥ N: 60/--

3. Pearl Vit D3 50000 IU
soctaay »  N:2/--
4. Tab Cinacalcet 30 mg RS

ol 59 N: 30/-- i
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AFTER 4 MONTH

Ca: 8.4 mgidL P: 4.1 mgia. PTH: 800 pg/mi (18.5-88)

Tab CaCo; 500 mg
pl ¥ ailoens ) N: 90/--

oy

2. Tab Sevelamer Carbonate 800 mg
S ¥ N: 60/--

3. Pearl Vit D3 50000 IU w

sac) aa ¥ » N:2/-- '
4. Tab Cinacalcet 30 mg |
ol g9y ) N: 30/--
30
AMGEN

5. Pearl Calcitriol 0.25 ug
Slgs adge due ¥ )b 2 LY gl aan N: 20/--



AFTER 5 MONTH

Ca: 8.6 mgidL P: 4.4 mgia. PTH: 640 pg/mi (18.5-88)

Tab CaCo; 500 mg
Sk ¥ ailns ) N: 90/--
2. Tab Sevelamer Carbonate 800 mg
ol ¥ N: 60/--
3. Pearl Vit D3 50000 IU
sus) 4 Y » N: 2/--
4. Tab Cinacalcet 30 mg
ol 59, ) N: 30/--

5. Pearl Calcitriol 0.25 ug
Slgs adge due ¥ )b 2 LY gl aan N: 20/--
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THERE IS AN EMPHASIS ON TRENDS, VS

TREATING A NUMBER

05.2.13 | 05.3.14 | 05.5.15 | 05.6.15 | 05.7.14
Ca 7.5 8.5 9.6 8.4 8.6
P 5.2 4.2 6.1 4.1 4.4
Alb 3.8 4.1
PTH 320 790 800 640
(10-65) (10-65) | (18.5-88) | (18.5-88)
Vit D 15 34




MAXIMUM DOSE/ DAY

Elemental Calcium

Calcium Carbonate (500mg)
Sevelamer Carbonate
Sevelamer Hydrochloride

Cinacalcet






wanw kidney-international.ong KDIGO executive conclusions

Chronic kidney disease-mineral and bone disorder: W) Ghock for updates|
conclusions from a Kidney Disease: Improving
Global Outcomes (KDIGO) Controversies
Conference

OPEN

Markus Ketteler , Pieter Evenepoel™, Rachel M. Hn!cfen'_:, Tamara Isakova , Hanne Skou Jﬂrgensgn"".
Hirotaka Komaba®, Thomas L. Nickolas®, Smeeta Sinha'™'', Marc G. Vervloet'*, Michael Cheung'’,
Jennifer M. King'?, Morgan E. Grams'“, Michel Jadoul'” and Rosa M.A. Moysés'®; for Conference
Participants

'Department of General Internal Medicine and Nephrology, Robert-Bosch-Hospital, Stuttgart, Germany; “Department of Microbiology,
Immunology and Transplantation, Nephrology and Renal Transplantation Research Group, Katholieke Universiteit Leuven, Leuven,
Belgiumy; “Department of Nephrology and Renal Transplantation, University Hospitals Leuven, Leuven, Belgium; *Department of
Medicine, Queen’s University, Kingston, Ontario, Canada; *Division of Nephrology and Hypertension, Department of Medicine and Center
for Transiational Metabolism and Health, Institute for Public Health and Medicine, Northwestern University Feinberg School of Medicine,
Chicago, llinois, USA; *Department of Nephrology, Aalborg University Hospital, Aalborg, Denmark; *Departrment of Clinical Medicine,
Aarhus University, Aarhus, Denmark; “Division of Nephrology, Endocrinology and Metabolism, Tokai University School of Medicine,
Isehara, Jopan; “Department of Medicine, Division of Bone and Mineral Diseases, Washington University School of Medicine, 5t Louis,
Missouri, USA; ""Renal Directorate, Northern Care Alliance NHS Foundation Trust, Saiford, UK: ''Manchester Academic Health Sciences
Centre, University of Manchester, Manchester, UK; "“Department of Nephrology, Radboud University Medical Center, Nijmegen, the
Netherlands; "*KDIGO, Brussels, Belgium; "*Department of Medicine, New York University Langone School of Medicine, New York, New
York, USA; "“Cliniques Universitaires Saint Luc, Université Catholique de Louvain, Brussels, Belgium; and '®Laboratdrio de Fisiopatologia
Renal (LIM 16), Nephrology Department, Hospital das Clinicas da Faculdade de Medicina da Universidade de S5ao Paulo (HCFMUSP),

Liniversidade de 5o Paulo, Sdo Pauwlo, Brazil
Kl (2025) 107, 405-423



DIAGNOSIS OF THE DISORDERS ASSOCIATED WITH
CKD-MBD

Based on the following:
Biochemical assessment (ca, ph, 25-(OH)D, PTH, FGF23, & bone

formation & resorption markers)
Skeletal imaging (thoracic/ lumbar spine films & DEXA)
Histomorphometric assessments (by bone biopsy)

Cardiovascular imaging (vascular calcification, echocardiogram)

Kl (2025) 107, 405-423
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ACTIVATED VIT D

The 2017 Guideline update made a statement against routine use

of activated vit D in patients with CKD not on dialysis.

Indeed, results from the PRIMO & OPERA studies showed activated
vit D was associated with an increased risk of hypercalcemia without

benefit on cardiac structures.

However, for controlling PTH, low-dose active vit D could be a helpful

supplement to nutritional vit D & dietary phosphate restriction.



"TRIALS TO BUILD AN EVIDENCE BASE FOR

PHOSPHATE M ANAGEMENT IN ESKD
' Myles Wolf, MD, MMSc

49




Hemodialysis: serum phosphate & mortality

Associabon of

aks
martality In

Binders are cumbersome, costly
hawve man i

Hyparphosphatemia worsens
secondary hyperparathyroldism

Relative Risk of Death

Many of these fa
to left vantrcula
heart failure, & death

<3 34 &5 56 Be7 14 89 >9
Serum Phosphorus Concentration (mg/dL)

Block et al. ] Am Soc Nephrol 2004; Edmonston D et al. Am J Kidney Dis 2021



Current state H| jLo

Based on preclinical & observational data, opinion-based
guidelines: Maintain P <5.5 mg/dl using binders, diet

But...there is no proof that lowering high phosphate in
individual patients helps improve their outcomes!




High-level comparison of trial designs H'F'fl'o

HiPiJLo PHEMSPHATE

* Pragmatic * Pragmatic
« Targets: <5.5 vs >6.5 mg/dl « Targets: <4.65 vs 6.2—7.75 mg/dl
« Non-study clinicians drive Rx * Non-study clinicians drive Rx
« Data collected: clinical only « Data collected: clinical only
« Qutcome: Hierarchical win ratio * Qutcome: Time to first event
— Death, all cause — CV death, non-fatal Ml, coronary
— Hospitalizations, all cause revasc, stroke, PAD event

« No outcome adjudicaﬁﬂn * Qutcomes are adjudicated



KDIGO CONTROVERSIES CONFERENCE ON CHRONIC KIDNEY DISEASE-
MINERAL AND BONE DISORDER: PROGRESS AND KNOWLEDGE GAPS
TowaRrDS PERSONALIZING CKD-MBD CARE

ROD and Osteoporosis in CKD

Marie-Hélene Lafage Proust




Osteoporosis in CKD

o Current Knowledge:
* CKD increases the risk for fracture
* Fractures are osteoporotic (hip, humerus, ..)

o Combination of Risk factors for fractures

* For primary osteoporosis: Age, low BMI, female
gender, falls, prevalent fracture

* From secondary OP : Hypogonadism, diabetes, PP
inhibitors, loop diuretics, Glucocorticoids...

* From CKD: KT history, PTX history, dialysis vintage,
acidosis, Phosphate...

Ball AM. et all JAMA 2002: 288: 3014-3018
Coco M, Am J Kidney Dis 2000; 36. 1115-1121
Alem AM, Kidney int 2000, 58: 396-359

Covino et al Am J Med Sci 2021 Castro-Alonso et al J. Clin. Med. 2020, 8. 16804;

o Ry,
Hanzsen D et al Nephrol Dial Transplant (2016) 31: 1654=-1662 \
Nair 5. etal Am J Transpiant, 2074; 14:043=-951: {‘
Permin ef al Transplantation 2016 i il

0 Recent data after 2000

7566 dialysis patients, 1504 KT patients,
anish background population (4 091 776)
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Cumulanve inddence of fractures {properion)

FLGULE 20 Comudative incidence curves for fractones with death 25 competing enf point

(HR) for any fracture:
Dialysis: 3.14 (95% CI):2.97-3.31] 1.85 after adjustment
KT: 1.94 (95% CI: 1.72-2.18) 1.82 after adjustment

Trend for decreased incidence of fractures in KT patients?




“Which drugs should we use, for whom and when?

* Current Knowledge: « Better identification of patients at Risk
« DXA BMD predicts Fx risk in CKD - TBS, 3D Shaper
regardless of CKD stage « MRI
* T score <-2.5 discriminant « FRAX score (or other scores for
evaluating the risk for fracture in CKD ?

» Target Population: Pts at high risk

Female, age >50...etc « Add BTM

+ KDIGO (2020, Eval KT candidates)
SECTION 18: BONE AND MINERAL METABOLISM

Disorder (CKD-MBD) guideline (2D).
v, 18.3:Bone mineral density (BMD) should not be meas-

ured as part of the transplant evaluation (Not
Yenchek RH, et al. Clin JAm Soc Nephrol 2012, 7:1130-6

West SL. et al. J Bone Miner Res 2015,30:913-9. _{'{ Graded)

.,ullﬂ'
VE. Gdmez-Islasab et al Bone Rep 2020, 13, 100298 N
fimorn 5. af al Nephro! Dial Transplant. 2012;27:345-351. Eun Song af al Transplaniation Proceedings. 51, 2704e2709 (2015) {‘ g
Prasad B, ef al. Can J Kidney Health Dis 20752054358 118870539 Evenaposl et al Kidney International (2019) 95, 1461-1470 m...-n"r

« Sensitivity/ specificity issues

-




Which drugs should we use?

Treatment of ROD « Current questions:

Effects of SHPT therapy: Differences between
calcimimetics and vitamin D analogs on

« BMD

« BTM

*  Fractures

+ Phosphate binders (Ca/non Ca)

]

i | s
+ Iron based Phosphate binders | s, s 5 A
A + Vitamin D & derivatives i W o P
Stage 5d« Djalysate calcium concentration, | R a =l B
¥ . Cinacalcet, Etelcalcetide ,! Jopg ! T L
& PTK l I :lqu—r-— E — :::; :uln-

[ L + | = L [T R

T h—hl!-irr? Sm hilll—n'—! ™ 2 - [ oo 4 o

Chertow GM et all N Engl J Med 2012,367:2482-2494 Moe SM et al, J Am Soc Nephrol. 2015 Jun; 26(6): 1466-T5. {'q.,_,,ef




Which drugs should we use?

Treatment of osteoporosis

. GFR > 30ml/mn

Bisphosphonates,
= Teriparatide, abaloparatide
Denosumab

= Raloxifene
* Romososumab

* GFR < 30ml/mn

« Denosumab

Jamal 5A, et al. J Bone Miner Res 2007:22:503=8:; 2. Miller PD, et al. { Bone Minar Res 2005;20:2105=15:3. Ishani A, et al. J Am Soc Mephrol, 2008; 181430, 4:Miller

17 studies/ 10,214 patients With stage 2-5 CKD, or KT

Treatm e By Popakaton o Femia 140 511
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O Faie

Forest plots of relative risk of vertebral or clinical fractures

Chen HH et al Fronfiers in Pharmacology 2022, 822178

PD, af al Osteoporosis fnt 2007:18.55<68; 5-Jamal S5A, ot al. J Bone Miner Res 2011,26:1828=35. Millar at al JBMR. 37, 8:2022, 1437=1445.




CONCERNS FOR ADVERSE EFFECTS

Include the following:
(i) Bisphosphonates: nephrotoxicity, & osteonecrosis of the

jaw, & atypical femoral fractures

(i) Denosumab: osteonecrosis of the jaw, atypical femoral

fractures, hypoca, rebound bone resorption
(ili) Teriparatide & abaloparatide: hyperca & hyperuricemia

(iv) Romosozumab: hypoca, & CV risk.



VAS‘CULAR CALCIFICATION PROGRESSION:
NOVEL AGENTS AND FUTURE PERSPECTIVES

Antonio Bellasi, MD, PhD

Division of Nephrology,
Ente Ospedaliero Cantonale,
Lugano, Switzerland
email:antonio.bellasi@eoc.ch




HOw TO MODULATE VC PROGRESSION?

+CKD-MBD modulation
+Vitamin K

<+ Magnesium
+SNF472

+STS




How TO MODULATE VC PROGRESSION?

R

CHKD-MBD modulation
Vitamin K

Magnesium

SMNF4T2

5TS

J Am Soc Nephrol, 2022 May; 33(5): 1011-1032. PMCID: PMCS063801
Published anline 2022 May. dok: 10.1681/ASN.2021101327: PMID: 35232774
10.1681/ASN. 2021101327

Interventions To Attenuate Vascular Calcification Progression in Chronic Kidney
Disease: A Systematic Review of Clinical Trials

Chelsea Xu, ! Edward F. Smith, -2 Mark K, Tiong, 1+ 2 lrene Ruderman, 1+ 2 and Nigel D. Toussajm 1.2

(...) interventions were compared with placebo, other
comparators, or standard of care. We reviewed 77
heterogeneous clinical trials (63 randomized) involving 6898
parficipants. Therapy involving magnesium or sodium thiosulfate
appears the most promising, with consistent findings of
attenuation of vascular calcification progression, but evaluable
studies were small and of short duration. Many other studies had
inconclusive or conflicting outcomes (...)
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HOwW TO MODULATE VC PROGRESSION? 3

Vitamin K1 or K27

+ Eelderink et al American Journal of Transplantation 23 (2023) 520-530; Effect of vitamin K
supplementation on serum calcification propensity and arterial stiffness in vitamin K-deficient Kidney
transpiant recipients: A double-blind, randomized, placebo-controlled clinical trial = no effect on CPP
but positive impact on arterial stiffness

+ Holden et al Nephrology Dialysis Transplantation {2023) 38 746—756: Inhibit progression of coronary
artery calcification with vitamin K in hemodialysis patients (the IPACK-HD study). a randomized,
placebo-controlied multi-center, pilot tnal = no effect on CAC but higher mortalify among treated
patients

+ Oikonomakiet al International Urology and Nephrology (2019) 51:2037-2044: The effect of vitamin
K2 supplementation on vascular calcification in haemodialysis patients: a 1-year follow-up
randomized trial = no effect on aortic calcification

W progression
A bt

e

....0n going trials.....

+ Haroon et al. Medicine (2020) 99:36. Treatment o reduce vascular calcification in hemodialysis
patients using vitamin K (Trevasc-HDK). A study protocol for a randomized controlled trial

S,

®

+ Krueger et al Mephrol Dial Transplant (2014) 29- 1633-1638. \Vitamin K1 fo slow vascular
calcification in haemodialysis patients {\itaVasK frial). a rationale and study profocol




Vit K compounds did not consistently attenuate
calcification progression in patients with
advanced CKD



HoOw TO MODULATE VC PROGRESSION?

Magnesium

..-...0n going trials.....

% Leenders ef al BMJ Open 2022 Nov 21;12(11).e063524. Magnesium In chronic haemodialysis
(MAGIC-HD): a study protocol for a randomised controlled trial to determine feasibility and safety of
using increased dialysale magnesium concentrations to increase plasma magnesium concenirations
in people treated with haemodialysis

VI progression

uiune
perspectives

+ Vermeulen et al Trals 2022 Sep 12:23(1).769. Reversal OFf Arterial Disease by modulaling
Magnesium and Phosphate (ROADMAP-siudy): rationale and design of a randomized controfled trial
assessing the effects of magnesium citrate supplemeniation and phosphate-binding therapy on
arterial stiffness in moderate chronic Kidney disease




SNF472

SNF472 is a hexaphosphate phytate usually present in wheat.

This molecule possesses a pyrophosphate like structure & is

being investigated for its potential to inhibit calcification.

It is minimally absorbed in human intestine, but with parenteral

administration, it reaches high plasma concentrations.
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How TO MODULATE VC PROGRESSION?

CaLIPSO trial
Bellasi et al Clinical Kidney Journal, 2021:14(1):366-374

Scraaning Follow-Lup
28 (+3) days Week 1 Double-Blind Treatment Period Week 52 Week 56
Day 1 Day 258 (3 days)
Stap 1 l Traatment 3 x weakly
CKD-MBD modustion = 2P o during haemodialysis
F ap—— l - Treatment Treatment End ol
slart end study
Magnesium
e Calcium
o SN472 300 mg Calcium
STS _ g SCOMS
2 E' SN4T2 600 mg
"
= Placebo

FIGURE 1 CaLIPS0 trial flow chart. In Sep 1, potential study participants who satisfed the inclusion and exclusion eriteris underwent an asssssment by MDCT scanner
ta determine the Agntston score for the coronary artery, as well as dual-energy X-ray absorptiometry for BMD af the total hip and femoral neck. Patients with con-

firmed calctfication of the coranary artery {initially 100-2000 LF; Inter 100-2500 L) at Step 1 entersd Step 2 to complete all other screening assessments and confirm all el-
ighility eriteria ware met,
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How TO MODULATE VC PROGRESSION?

Wenet al. Nephrol Dial Transplant (2023) 38: 733-745
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HOW TO MODULATE VC PROGRESSION?

CKD-MBD modulafion
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WHAT ARE THE NEXT STEPS?

» Hard outcome study?

Active treatment

Treatment a Trestment

18 months N 36 months

e
|

Snau




TREATMENT

Since 2017, several randomized controlled trials &
observational & post hoc analyses compared lanthanum
carbonate or sevelamer carbonate with ca-containing binders
or placebo, & overall there was not a consistent benefit in
terms of reduced progression of vascular calcification

associated with the ca-free compounds.



CONTROVERSIES AND TRENDS
~ INPTH CONTROL (aDULTS)
o PART1

Dr. Jordi Bover mp, pho, FERA.

University Hospital Germans Trias i Pujol (Can Ruti)
Badalona (Barcelona)
Spain




Table 1. Different target ranges for dialysis patients

Guideline Phosphorus Calcium (corrected) Intact PTH
EDOQI 3.5-5.5 mg/dL 8.4-9.5 mg/dL 150-300 pg/mL
KDIGO Normal range Normal range 2-9 times the upper limit

JSDT* 3.5-6.0 mg/dL 8.4-10.0 mg/dL 60-240 pg/mL

PTH, parathyroid hormone; KDOQI, Kidney Disease Outcomes Quality Initiative; KDIGO, Kidney Disease
Improving Global Outcomes; JSDT, Japanese Society for Dialysis Therapy. * 2013 version.

#lapan: Lab at first dialysis session of the week

What are the reasons for such a discrepancy?

o
Fukagawa et al: Kidney Dis, 2017 {.ﬁa
o
|



SHPT management among DOPPS
countries
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Reasons for the different targets of PTH control

* Race

* Available drugs

* Medical Care System

* Purposes of PTH Control

* Individualization?
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Racial Difference
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Dialysis Protocol
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Chronic Kidney Disease-Mineral and
Bone Disorder in Asia

Masafumi Fukagawa® Hirotaka Komaba®®

"Civision of Nephrology, Endocrinology and Metabolism. Tobkal Urésersity School af Madicine, and "The |nstiute of
Maodical Sdences, Tokad Liniversity, lehara, lapan

Table 3. Drugs available for chronic kidrey dissase-mineral and bone disorder in Asian conntries and regions
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Purposes of PTH Control in CKD

Easier control of serum phosphorus and calcium level

Bone turnover
* Bone fracture
* Vascular calcification

Prevent the progression of parathyroid hyperplasia

Energy wasting

Survival
CV risk



Kaplan-Meier cumulative incidence of death

Between cinacalcet and PTx

~— Cinacaket
— PTx

&

Curmilafve incidence of daat (3a)
&

HFR 0.78, (85% CI, 0L67—0.81) P = 0.002

o 1 2 3 4 5 &

Yearg
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Komabka H et al. 1 Clin Endocrinal Metab, 2022




CONTROVERSIES AND TRENDS
IN ADULT PTH CONTROL

* Should the PTH target ranges be Individually optimized

based on the control purposes and patients’ backgrounds?

Age

Sex

Race

Diabetes

High risk patients

@03




CALCIPHYLAXIS

Use of vit K antagonists for anticoagulation
iIn patients undergoing dialysis is associated
with an up to 11-fold increased risk of
developing calciphylaxis.



tale of the 6 blind men and the elephant

It's a
Fan!
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