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CKD-MBD refers to
one or more
abnormalities relating
to bone health
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Secondary hyperparathyroidism (SHPT)

A condition where the parathyroid glands secrete excess
parathyroid hormone (PTH) due to impaired calcium, phosphate
and vitamin D metabolism in chronic kidney disease (CKD).



Pathogenesis of SHPT




Calcium and phosphate homeostasis

Role of Kidneys:

{ {} Calcium reabsorption

Regulate calcium and phosphate balance through filtration,
reabsorption, and excretion



Calcium and phosphate homeostasis

Role of the parathyroid glands (PTH function)

* |Increase blood calcium levels by:
o Stimulating calcium reabsorption in the kidneys
o Promoting activation of vitamin D
o Promoting bone resorption

« Reduce blood phosphate levels by:

o Reducing phosphate reabsorption (increasing excretion)



Calcium and phosphate homeostasis
Vitamin D:

Vitamin D3 ( 25( OIHt) f 1,25(0H),D
main circulating form S
(native vitamin D) Sfitamin D) ’ @ (active vitamin D)

« 1,25(0OH).D increases calcium absorption in the gut (also increases
phosphate absorption)

* Production of 1,25(0OH),D is tightly regulated by PTH and calcium



Calcium and phosphate homeostasis
Phosphate:

 Reduced glomerular filtration = less phosphate excreted

« FGF-23 (phosphate and vitamin D regulating hormone)

Increases to try and normalise phosphate
* |ncreases urinary PO4 excretion
= Decreases 1,25(0OH),D (reduces calcium and PO4 absorption)

* Phosphate levels start to rise at eGFR ~20mls/min/1.73%



Parathyroid Hormone (PTH)

PTH is released by the parathyroid glands in response to changes in
calcium and/or phosphate

* Reduce phosphate reabsorption in the kidney (|PO4)
* Activate vitamin D (1 calcium)
* Increase tubular calcium reabsorption (1 calcium

)
7 W _A




Secondary hyperparathyroidism (SHPT)

In CKD, the kidneys fail to respond to increases in PTH
« Normalisation of calcium is more dependent on bone resorption
« PTH and FGF-23 increase (to normalise phosphate)

« PTH secretion becomes excessive



Refractory SHPT

* Very high PTH that doesn’t respond to standard treatments
« Parathyroid hyperplasia
« (Calcium sensing receptor expression is downregulated

« Parathyroid glands function autonomously and continue to secrete

PTH even If hypocalcaemia corrected = very high PTH levels
(>85pmol/L)

= Surgical parathyroidectomy or calcimimetic



Pathogenesis of SHPT
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The risks

Coronary artery calcification
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Management

Vitamin D
supplementation

(ergocalciferol /
cholecalciferol)

Alfacalcidol /

Calcium calcitriol /
' ‘ paricalcitol

Dialysis —
l " Dietary advice

hours,
dialysate

Phosphate
binders

(calcium
concentration)

Calcimimetics
(cinacalcet and
etelcalcitide)



Therapeutic strategies

Intervention Rationale Considerations

Dietary restriction Lower phosphate Nutritional adequacy / appetite /
preferences

Vitamin D (eg. Low 25(OH)D Baseline level / BMI
colecalciferol) Calcium / PTH management Concurrent forms are safe

Calcimimetic Direct suppression of PTH Risk of hypocalcaemia
(cinacalcet / T sensitivity of CaSR Titration of dose
Etelcalcitide) refractory secondary Monthly checking of PTH

hyperparathyroidism



Alfacalcidol is not active vitamin D - it needs to

be made into it...

Alfacalcidol Calcitriol
10(OH)D, 10,,25(0H),D,
CYP27A1 OH
(Liver)
. g
HO" ™~ "OH HO" ™~ "OH

Structure of alfacalcidol
Alfacalcidol is metabolised to 1,25(0OH),D, in the liver by CYP2YA1

(25-hydroxylase).

If a patients’ calcium
does not increase with
alfacalcidol, do not keep
Increasing the dose —
consider calcitriol (and
ensure adequate calcium
Intake)




The guidelines

« NICE
« (CG203 (CKD) — details on binders
 TA117 (cinacalcet)
« TA448 (Etelcalcitide)

« KDIGO 2017 and commentaries — New controversies conference
paper — Ketteler M et al., 2025 Kidney International, Volume 107, Issue 3, 405 — 423

Be aware of the level of evidence



The guidelines

 NICE recommend advice is given by registered dietitians, supported by health

professionals with the necessary skills and competence.

« KDIGO (2017) states that it is reasonable to consider the phosphate source (e.g. animal,
vegetable, additives) in making dietary recommendations, and that efforts to restrict

dietary phosphate must not compromise adequate protein intake.



NICE CG203 - Binders

» Optimise diet (and if applicable, dialysis) then...
» First phosphate binder - calcium acetate

» Offer sevelamer carbonate if calcium acetate is not indicated (hypercalcaemia or low PTH)
or not tolerated.

» If calcium acetate and sevelamer carbonate cannot be used, consider:
» sucroferric oxyhydroxide (if needing non-calcium binder)

» calcium carbonate, if a calcium-based phosphate binder is needed.

» Only consider lanthanum carbonate for adults with CKD stage 4 or 5 if other phosphate
binders cannot be used.

» Include the patient when deciding on a binder



Biomarkers and targets

1.6-

6.9pmol/L** ?
0.8-1.5mmol/L
2.1-2.55mmol/L 2-9 times the >50nmol/L
(or local assay) Aim towards  upper limit of or
normal* normal >75nmol/L

*KDIGO suggest lowering phosphate towards normal.
**PTH target varies according to local assay



Phosphate target

Relative Risk
No. of No. of (95% CI) Per Increased Serum : Decreased Serum
Phosphorus Cohorts  Participants Unit Increase Phosphorus Better ;| Phosphorus Better

All-cause mortality :

Adequate adjustment 3 4651 1.35 (1.16-1.57) ——

Partial adjustment 10 87 694 1.16 (1.00-1.23) S

All studies combined 13 92345 1.18 (1.12-1.25) S
Cardiovascular mortality

Adequate adjustment 1 17326 Mot estimable

Partial adjustment 2 5881 1.14 (1.05-1.24) ¢ —i

All studies combined 3 23207 1.10 (1.06-1.13) =

05 1.0 2.0
Relative Risk (95% Cl)

» 13 observational studies, 18% increase in the risk of death for each 0.32 mmol/L increment
* Unclear whether these relationships are causal or mediated by confounders inherent to observational studies

Palmer et al. JAMA. 2011



PH "SPHATE

Investigator-initiated, international, multi-centre, prospective, randomized, open-label,
parallel-group, superiority, and pragmatic large simple trial

The United Kingdom: target 2,000 participants
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PTH target — all cause mortality

HR (log scale)
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= Absence of data from
Interventional trials

= Minimum risk 214-981ng/L (23-
104pmol/L)

= |[ncrease from low baseline PTH
associated with reduced mortality
risk

Lamina et al 2020 Nephrol Dial Transplant. 2020 Mar 1;35(3):478-487



To D or
notto D?

Does
supplementation
reduce the risk of
cardiovascular
events and death? —
SIMPLIFIED Trial

The role of nutritional vitamin D in CKD-MBD in
children and adults with CKD, on dialysis, and after

kidney transplantation - a European consensus statement

The focus of the study was to Results
address whether to screen for,
and correct, vitamin D deficiency in
patients with chronic kidney o~ 7 ‘
S N
P ¥
—— Nutritional Chronic CKD-associated Cardiovascular
vitamin D kidney disease osteporosis complications
Literature review by expert panel
% Key recommendations
% o
Delphi survey
Target 25(0OH)D Avoid Vitamin D
>75 nmol/L (>30 ng/mL) mega-doses (>100,000 IU)
in CKD, dialysis and and 25(0OH)D >150-200 nmol/L
Revision based on survey replies post-transplant (60-80 ng/mL)

Jergensen, H. S. et al.
NDT (2024)

future research recommendations, on vitamin D supplementation in children
ONDTSocial and adults with CKD, on dialysis, and after kidney transplantation.




Vitamin D — Supplement as per the general
population?

SACN (2016)
= everyone should have 10micrograms (400IU) in the winter months —

25(0OH)D =25nmol/L

Local formulary guidelines;
= |f deficient (<25 or 30nmol/L) — give loading dose 50,000 weekly for 6

weeks (will vary)
= Followed by (or starting with if 25(OH)D 25-50nmol/L) maintenance

dose of 800-1000units {OFC-preferred-option)



Ca |C| um: ERA Recommended calcium intake in adults and children
with chronic kidney disease - a European consensus

frl en d or 1 statement

Focus of study was to establish Results

f ? optimal calcium intake in chronic
O e o kidney disease (in adults and =
children) which is not addressed rrfj‘)
Too little ' '
| | —_—

in current clinical practice

guidelines

Too much

Calcium

Key recommendations:

by expert panel Adults Children
Delph survey '* tl
Total calcium intake Total calcium intake:
! ! (diet and medications): age-appropriate
Revision based on 800-1000 mg/day normal range
survey response
Evenepoel, P. et al. This consensus statement provides key evidence and clinical practice points

NDT (2023) on calcium management that may assist in clinical decision-making in
SHLTSgcin] children and adults with CKD.




Lack of evidence = limitations in the guidelines/recommendations

RIGOROUS
UNCONTROLLED INVESTIGATION
EXPERIENCE
EVIDENCE-
EMINENCE- L
. based medicine
based medicine

WAIT?
THERAPEUTIC NIHILISM?

TREAT?
OVERTREATMENT?

Figure adapted from Bover et al., 2020 Clinical Kidney Journal



CKD-MBD
Future directions



CKD-MBD Controversies Conference

New conceptual framework moving towards personalized care in adults with CKD-MBD
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: Osteoporoslsn

/ cKD-associated

Diagnostics:
* Biochemical
* Imaging

* Pathology

* Molecular

\_ osteoporosis

» CKD patients have a higher risk of fracture than the general population

for all age groups
* Osteoporosis is defined as a disorder of bone that decreases bone strength,

defined by bone mass and quality
* ROD is due to global disorders in bene strength
* Therapies for protecting against fractures must be personalized and based

on bone tumover and mineralization

e Osteoporosis and ROD are separate entities and mutually exclusive diagnoses '
» Diagnostic tools and therapeutic interventions are not interchangeable

e/

Ketteler M et al. Kidney International 2025, Volume 107, Issue 3, 405 - 423



Hip fracture in CKD

Hip fracture risk in CKD

Age %
" Study ckdstage range ES (95% CI) Weight
> 35 CKD 3 E
= Dooley, 2008 CKD3  50-90y - 1.84 (1.35,2.51) 10.04
o 30 Eliot, 2013f  CKD3 218y . 1.19(1.14,1.24) 10.56
S Ensrud, 2007 CKD3A 265y - 1.57 (0.89, 2.76) 8.98
— Whitlock, 2019 CKD3 220y - 2.28(1.72,3.02) 10.13
w25 Subtotal O 166 (1.13,2.44) 39.70
o -e-General Population
@ 20 CKD 4 ;
2 HEEhe Dooley, 2008 CKD4  50-90y |—+— 5.39(2.86, 10.15) 8.65
8 4 P - --CKD3b Eliot, 2013f  CKD4 218y . 1.74 (1.57,1.93) 10.51
‘S +-CKD 4 Whitlock, 2019 CDK4 220y . 2.37 (1.52,3.70) 9.53
£ o Subtotal <> 2.62(1.48,4.63) 28.69
o 10 -#-Hemodialysis 2.6 ,
5 CKD 5
T Maravic, 2014 CKD5D =50y | ®  4.10(3.70,4.55) 10.51
g Alem, 2000f  CKD5D =45y - 3.17 (3.04,3.31) 10.56
Wakasugi 2013f CKD 5D = 40y | % 558(5.24,5.93) 10.55

-Ig' 0 -~ o ' ' ! Subtotal 4.2 <>  417(2.83,6.15) 3161

<45 45-54 55-64  65-74  76-84 !

Overall <> 2.56 (1.66, 3.97) 100.00
AGE —
3

Moe, S; Nickolas, T. Clin J Am Soc Nephrol. 2016 Vilaca T, Salam S et al. Am J Kidney Dis. 2020 Oct;76(4)



Fracture increases mortality in people having

dialysis

US Renal Data system - Dialysis patients

Medicare — hip fractures

7,626 patients with a hip fracture

Median survival 289 days

50% mortality at 1 year

Survival

IRR = 2.15 compared with
no fracture dialysis patients
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10543 (5863) 4482 (8352) 1697 (9366) 513 (5754) 83(3831)

2336 (3782) 905 (4517) 317 (4789) 82 (4882) 12 (4901)
| T I | !
1 2 3 4 5
Time from study start {yrs)

Mittalhenkle Am J Kidney 2004



What matters most to the person in front of you?

Diet Wi N7
Vascular
" ¢ Ca calcification

Ca Phos

Phos
Y

Medical therapy \ i
R ‘s

Ca
y PhOS '}f’ 3
{ lu\':'.f"
CKD-associated
[ osteoporosis

Dialysis therapy

Patient preferences
and overall health

Ketteler M et al. Kidney International 2025, Volume 107, Issue 3, 405 - 423



Thank you

UK Kidney Research Consortium
CKD-MBD Clinical Study Group
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