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New vitamin D analogs
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Fig. 1. Chemical structure of 125(0H)LD; and several vitamin I analogs. {Reproduced from reference [29]).




Potential calcification risk
factors associated with uremia

= Hypercalcemia
= Hyperphosphatemia

* Elevated Ca x P

« PTH, vitamin D3
- Diet (vitamin K), warfarin
= Inflammation, TNFa

- Toxins AGEs
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VITAMIN D IN HEALTH AND DISEASE

Beyond Minerals and Parathyroid Hormone: Role of Active
Vitamin D in End-Stage Renal Disease

Myles Wolf and Ravi Thadhani

Renal Unit, Departrment of Medicine, Massachusetts General Hospital, Harvard Medical Schoal, Baston,
Massachusetts

TABLE 1. Percent changes in calcium, phosphorus, and PTH levels after initiation of vitamin D"

Paricalcitol Calcitriol

Laboratory Months Mean percentage change IQR Mean percentage change IR p-value

[-0.5-8.2] 57 [0.0-09.4] = 0.001
[L0-10.5] 6 [1.0-12.3] = 0.001
[05-11.4] 5.2 [1.2-13.2] = 0,001

[-10.7-22.6] 1.4 [-10.2-25.9] = 0.001

[-11.2-27.9] 4.6 [-10.1-20.8] = 0.001

[-11.7-28.8] 129 [—10.7-31.0] = 0.00]
[-63-14] -21 [-65-Y] = (.00
[—67-T7] =20 [-70-4] = (.00
[-63-2] =5 [-65-5] = 0,001
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Differential effects of 19-nor-1,25-(OH),D, and kidney

la-hydroxyvitamin D, on calcium and phosphorus
in normal and uremic rats

Epvarpo ScatoroLsKy, Manrio Cozzovino, and Jane L. Fincu

Renal Division, Department of Internal Medicine, Washington University School of Medicine, St. Louis, Missouri, USA

Tahle 1. Blood chemistries in normal and uremic rats
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Differential effects of 19-nor-1,25-(OH),D, and kidney
la-hydroxyvitamin D, on calcium and phosphorus
in normal and uremic rats

Epuvuarpo Scatororsky, Mario Cozzovino, and Jane L. Fincn

Renal Division, Department of Internal Medicine, Washington University School of Medicine, St Louis, Missouri, USA
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H emiopaon oTi¢ TIES Twv Ca, Ph kai v
ENOAVION OYYEIOKWY ETTOOBECTWOEWY
EUVOOUV TNV paricalcitol.

H al¢non IvwpaTwooug 1I0TOU
TTEPIAYYEIOKA EUVOEI TNV calcitriol.

Repo JM, Rantala IS, Honkanen TT, et al.. Paricalcitol aggravates perivascular fibrosis
in rats with renal insufficiency and low calcitriol. Kidney Int 2007,72:977-984.
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- Calcitriol Induces More Calcification Than
b, Paricalcitol

» 39/6 nephrectomized rats with high doses of calcitriol
(1 yg/kg) or paricalcitol (3 pg/kg) for 8 weeks

Control_

5 o } =
0 —F i
Calcitriol Control Paricalcitol Calcitriol

*p<0.01 vs Control
Cardus A, et al. J Bone Miner Res 2007;22:860-6 20 ,
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1 25(OH)2D3 admmlstratlon m moderate renal fallure a prospectlve double-blmd
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AGUVONUIKN @ciikn Neeog

H miBavoTnTa aVOTTTUSNS EAOTTWVETOI KO
TMOVTO € CUVOUOOHO [IE OAAEC

BIOXNMIKEG TTAPAUETPOUG

Hamdy N, Kanis J, Beneton M, et al. Effect of alfacalcidol omn natural course of
disease in mild to moderate renal failure. BMJ 1995;310:358-363.
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APRTIM 1 LaONZALES EA, (FELLENS :
droxyvitamin [y (Paricalcital) safely and cttr-..u"rhr reduces the
levels of intact parathyroid hormone in patients on hemodialysis.
I Am Soc Nephrel 9:1427-1432, 1008
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The vitamin D analogs currently used for the treat-
ment of secondary hyperparathyroidism have less cal-
cemic and phosphatemic activity while still effectively




ENOVEGETOGN TOUIPOAGU TAG BIT-D;

...It Is surprising that the uncertainty
and ongoing debate over vitamin D use
in chronic kidney disease still relies on
uncontrolled data and few randomized

trials that show efficacy only for
correction of bone and serum
adnormalities ...

S Palmer, G Srippoli. Vitamin D compounds in chronic kidney disease: change may be
needed for good! Nephrol Dial Transplant 2008;23:1786-1789
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e Non-random assignment of therapy could have led to
unequal susceptibility to the outcome

e L ack of prospective data
e Groups not contemporaneous

e Residual confounding

— Why people get VDRA therapy in the first place accounts for
the benefit even if that factor(s) remains elusive

e Need for supportive biological data
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Annals of Internal Medicine
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ENOVEGETOGN TOUIPOAGU TAG BIT-D;

3500 pts
76 Randomized Controlled Trials

Insufficient randomized evidence was
available to determine the beneficial effect on
mortality and clinical outcomes in chronic
kidney disease.

Vitamin D compounds have unproven efficacy
relative to important clinical end points.

Palmer SC, McGregor DO, Macaskill P, et al. Vitamin D compounds in chronic kidney
disease: a meta analysis. Ann Intern Med 2007;147:840-853



ENOVEGETOGN TOUIPOAGU TAG BIT-D;

...iew_trials bother to look...large placebo
controlled trials with hard clinical end
points are justified and must be done...

All'you need to read in the other general journals. BMJ 2008;336:16-17
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Our standards have rightly changed: whereas in the
pastwe celebrated biochemical endpoints, we now insist
on improving clinical outcomes. This was certainly the

THE LANCET | | , o
impetus for our own hypothesis-generating studies.™

Nevertheless, until we confirm which (if any) measure

s a valid surrogate, one biochemical variable cannot

be corrected at the expense of worsening another

Tradhani R. Activated vitamin D sterols in kidney disease. Lancet 2006;371: 542-544



ENOVEGETOGN TOUIPOAGU TAG BIT-D;

THE LANCET ...Clinical effects of vitamin D
compounds are necessarily pleiotropic
and incompletely understood, because of
gene transcription by vitamin D in
diverse tissues, via activation of vit-D
receptors...

Tradhani R. Activated vitamin D sterols in kidney disease. Lancet 2006;371: 542-544
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Witamin I receptor gene ( VD R) polyvmorphisms: effect on bone mass,
bone loss and parathyroid hormone regulation

Carlos Gomez Alonso, Manuel L. WNaves DMaz, Carmen Diaz-Corte, Jose L. Fernandez Martin and
Jorge B. Cannata Andia

Bone and Mineral Fesearch Unit. Instituto Reina Sofia de Investigacion., Hospital Central de Asturias. Owviedo, Spain
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Fig. 1. Scheme of the VDR morphology. Restriction sites with the electrophoretic bands of the different alleles are shown.
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Vitamin D receptor gene ( VDR) polymorphisms: effect on bone mass,
bone loss and parathyroid hormone regulation

Carlos Gomez Alonso, Manuel L. Naves Diaz, Carmen Diaz-Corte, Jose L. Fernandez Martin and
Jorge B. Cannata Andia

Bone and Mineral Research Unit, Instituto Reina Sofia de Investigacidn. Hospital Central de Asturias, Oviedo, Spain
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> H Cr auéndnke kai n Creatinine Clearance eAaTTwOnKe ,
C//f//;ﬁ'ﬂ/ n KaBapon TnG IVOUAivng Oev PAVNKE VA ETTNPEAJETAI.
neonroiogy

»H 1ipR Tng Cr amrokatactadnke evrog 60 nuepwv atrod
TN O10KOTTA TNG BepaTreiag pe Birapivn D.

The increased Cr may be explained by an augmented
release from muscular tissue, probably due to the
iImprovement of uremic myopathy induced by calcitriol.

Renal function during calcitriol therapy in chronic renal failure.
Clin Nephrol. 1990 Feb;33(2):98-102.
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Current Opinion in Neph"Ology a“d

Hypertension

Suppression of the adaptive immune system is
not without a price.

Leismania major

Toxoplasmosis

Bikle, Daniel D. Vitamin D and the immune system: role in protection against bacterial
Infection. Current Opinion in Nephrology and Hypertension:Volume 17(4)July 2008, p 348-
352.
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®appaka oti¢ Ne@ppikeg mabriosig

$appakesuTiki napépPacn oTic diarapaxéc 1ou perafolicpov Ca** & Po,

“trials for policy”
“lumping”
“splitting”

“confounding by indication”

NDT

S Palmer, G Srippoli. Vitamin D compounds in chronic kidney disease: change may be
needed for good! Nephrol Dial Transplant 2008;23:1786-1789
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a [Observational studies }

Animal/experimental Biomarkers
models :

Pharmacoepidemiology

Nutritional epidemiology Ecological studies
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// Biological plausibility\“*
{ Clinical associations )
\._ Public-health impact _/

C  Clinical trial design @

Study population Outcome

¢ Dialysis = Mortality

» Stage 3-4 CKD  |ntervention e Cardiovascular events

» Cholecalciferol ® Surrogate end points

 Ergocalciferol

e Calcitriol

* Activated vitamin D
anologues

Control group Funding
 Placebo * Public

* Fixed vs. titrated dose e Industry
e Vitamin D vs. calcimimetic

Repo JM, Rantala IS, Honkanen TT, Kidney Int 2007;72:977-984.



