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CKD-MBD: Μια πολυπαραγοντική, εξελικτική διαταραχή
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Differences in the approaches between KDIGO® and KDOQI



Comparison of KDIGO® and KDOQI™ guidelines:

History and aims

KDIGO® KDOQI™

• KDIGO® Clinical Practice Guideline for 

the diagnosis, evaluation, prevention, 

and treatment of CKD-MBD

— Established in 2003 as an 

independently incorporated 

non-profit foundation governed 

by an international board

— Mission

• “Improve the care and outcomes of 

kidney disease patients worldwide 

through promoting coordination, 

collaboration, and integration of 

initiatives to develop and implement 

clinical practice guidelines”

— Published in 2009

• KDOQI™ Clinical Practice Guidelines for 

Bone Metabolism and Disease in Chronic 

Kidney Disease

— Developed by a Work Group of experts 

from North America

— Overall aim

• “…to develop a set of clinical practice 

guidelines that would improve diagnoses 

and treatment of bone disease in CKD and 

serve as a clinical action plan for the health 

care practitioner”

— Published in 2003

KDIGO® Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76(Suppl 113)

National Kidney Foundation. Am J Kidney Dis 2003;42(suppl 3):S1–S201



Comparison of KDIGO® and KDOQI™ guidelines:

KDIGO® used stricter criteria for article selection than 

KDOQITM

KDIGO® KDOQI™

• Only included RCTs with prior 

determined criteria for interventions

• Trial duration ≥6 months

• n≥50 except n≥20 for studies of bone 

histomorphometry outcomes

• Arbitrary thresholds (as defined by 

GRADE) to consider only observational 

studies of treatment effects if RR of >2 

or <0.5

• Evaluated all types of studies

• n≥10 per arm, except crossover studies 

where n≥5

KDIGO® Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76(Suppl 113)

National Kidney Foundation. Am J Kidney Dis 2003;42(suppl 3):S1–S201



KDIGO® CKD-MBD Guidelines:

Recommendations for P, Ca and PTH

Quality of 

evidence

High A Strength of 

recommendation

Level 1: Strong

“We recommend… 

should”Moderate B

Low C Level 2: Weak

“We suggest… might”
Very low D

In patients with CKD stage 5D, we suggest lowering elevated P levels 

toward the normal range (2C)

In patients with CKD stages 3-5D, we suggest maintaining serum Ca in the 

normal range (2D)

In patients with CKD stage 5D, we suggest maintaining iPTH levels in the 

range of approximately 2–9 times the upper normal limit for the assay (2C)



KDIGO® treatment recommendations:

Rather than specific treatment targets, defines 

extreme ranges of risk

Laboratory values KDIGO® recommendation Grading

iPTH (pg/mL)
Suggested to maintain in the 
range of 2 to 9 x ULN 

2C 

Corrected Ca (mg/dL)
Suggested to maintain in the 
normal range

2D 

P (mg/dL)
Suggested to lower toward 

the normal range
2C 

CaxP (mg2/dL2)
Not suggested 

to direct clinical practice 
N/A

KDIGO® nomenclature for rating guideline recommendations:

Strength of recommendation: 1: strong (‘we recommend’), 2: weak (‘we suggest’)

Quality of evidence: A: high, B: moderate, C: low, D: very low

KDIGO® Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76(Suppl 113)



KDOQITM treatment recommendations:

Provide treatment target ranges to guide clinical 

practice

Laboratory values KDOQI recommendation Grading

iPTH (pg/mL) 150 to 300 Evidence

Corrected Ca (mg/dL) 8.4 to 9.5 Opinion

P (mg/dL) 3.5 to 5.5 Evidence

CaxP (mg2/dL2) <55 Evidence

National Kidney Foundation. Am J Kidney Dis 2003;42(suppl 3):S1–S201

KDOQITM guideline statements labels: 

“Evidence” when all components of the rationale were based on published 

evidence

“Opinion” when no definite evidence existed or evidence was considered 

inconclusive 



Recent KDIGO consensus 
conference on CKD-MBD, held 
in Madrid in late October 2013

74 attendees /19 countries Vascular calcification

Ca+Ph

Vit-D-PTH

Bone quality



Treatment strategies to control serum PTH



KDIGO® recommendations:

Treatment of abnormal PTH levels

Lab parameters

• Suggests maintaining iPTH levels in the range of 

approximately 2–9 x ULN for the assay (2C)

• On the basis of observational data, KDIGO® considers that 

levels of iPTH <2 and >9 x ULN represent extreme ranges 

of risk

• Suggests that changes in PTH levels within this range 

prompt an initiation or change in therapy to avoid 

progression to levels outside of this range (2C)

Treatment 
options

• Calcitriol, vitamin D analogues and calcimimetics 

• Choice based on serum calcium and phosphorus levels

KDIGO® Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76(Suppl 113)



KDIGO® recommendations:

Treatment of abnormal PTH levels

KDIGO® Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76(Suppl 113)



KDIGO® recommendations:

Treatment of abnormal PTH levels

KDIGO® Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76(Suppl 113)

In patients with CKD stage 5D, we suggest maintaining iPTH levels in the range of 
approximately two to nine times the upper normal limit for the assay (2C)

We suggest that marked changes in PTH levels in either direction within this range 
prompt an initiation or change in therapy to avoid progression to levels outside of 
this range (2C)

4.2.3

In patients with CKD stage 5D and elevated or rising PTH, we suggest 
calcitriol, or vitamin D analogs, or calcimimetics, or a combination of 
calcimimetics and calcitriol or vitamin D analogs be used to lower PTH 
(2B).

It is reasonable that the initial drug selection for the treatment of elevated 
PTH be based on serum calcium and phosphorus levels and other aspects 
of CKD–MBD (not graded).

4.2.4



KDIGO® recommendations:

Treatment of abnormal PTH levels

Effect of Paricalcitol on Left Ventricular 
Mass and Function in CKD--The OPERA Trial-
19 September 2013

Vitamin D seems to protect against cardiovascular 

disease, but the reported effects of vitamin D on 

patient outcomes in CKD are controversial.

52 weeks of treatment with oral paricalcitol (1 μg

one time daily) significantly improved secondary 

hyperparathyroidism but did not alter measures of 

LV structure and function in patients with severe 

CKD.



EVOLVE™ (EValuation Of Cinacalcet

HCl Therapy to Lower CardioVascular

Events)



EVOLVE™ (EValuation Of Cinacalcet

HCl Therapy to Lower CardioVascular

Events)

Secondary Endpoint Result – Heart Failure



Conclusions

• There was no significant difference in the primary study endpoint of all-cause 

mortality and CV events when analyzed using an unadjusted ITT analysis.

• After adjustment for baseline characteristics, the relative hazard for the primary 

composite end point was 0.88 (95% CI, 0.79 to 0.97; P = 0.008)

• In the pre-specified ITT analyses accounting for baseline factors, randomization to 

cinacalcet resulted in

• 24% reduction in heart failure (HF) events in patients on HD with sHPT

• 14% reductions in all-cause (HR = 0.86, 95% CI = 0.78 to 0.96) and CV 

mortality (HR = 0.86, 95% CI = 0.74 to 0.99).

• Randomization to cinacalcet resulted in a nominally significant* reduction in 

surgical PTx. Thus cinacalcet allowed better control of sHPT than conventional 

therapy.

• The results from ARO and EVOLVE were comparable. The findings suggest that 

well-designed observational studies can show treatment effects which mirror 

randomised controlled trials.

• Safety data were generally consistent with the previously published safety profile 

of cinacalcet with nausea, vomiting and hypocalcemia as the most frequently 

reported adverse events 

Chertow GM, et al. N Engl J Med. Epub 2012 Nov 3; DOI: 10.1056/NEJMoa1205624

Floege J. Presentation at ERA-EDTA, May 18-21, Istanbul, Turkey.

* Since the primary end point was not significant, reported P values should be considered nominal
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Definition of extreme ranges of risk on the basis of 

observational data

>400 pg/mL

>480 pg/mL

>500 pg/mL

>600 pg/mL
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Young et al.  (2005)
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KDIGO® Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76(Suppl 113)

* Has not been reviewed by the 

KDIGO group as full publication 

is pending



Danese MD et al. Am J Kidney Dis 2006;47:149–156

Evidence from observational research:

Rising PTH levels can increase the risk of 

fractures
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Due to the paucity of evidence, KDIGO® was only able to define extreme 

ranges of risk, rather than specific treatment targets

Marked changes in PTH levels should prompt an initiation or change in 

therapy to avoid progression to the areas of risk

Within the range of KDIGO® a 

PTH target of 150-300 pg/mL 

represents the lowest level of risk 

based on observational data on 

mortality and fractures1–3

Guidance on managing iPTH in 

dialysis patients

2x 9x

Area of 

lowest risk

ULN
Area 

of risk

Area 

of risk

Area 

of uncertain risk

1. Danese MD et al. Am J Kidney Dis 2006;47:149–156

2. Danese MD et al. Clin J Am Soc Nephrol 2008:3:1423–1429 

3. Floege J et al. J Am Soc Nephrol 2008;11:502A. Abstract and Poster F-PO1746



Treatment strategies to control serum Ca and Ph



KDIGO® recommendations:

Treatment of abnormal Ca levels

Lab 
parameters • Suggests maintaining serum Ca in the normal range (2D)

Treatment 
options

• Choice of PTH-lowering treatment should be based on 
serum Ca and P levels

• Use of calcitriol or vitamin D analogues may increase serum 
Ca and P

• Differences between calcitriol and specific vitamin D 
analogues not proven

• Calcimimetics may lower Ca and P levels

KDIGO® Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76(Suppl 113)



KDIGO® recommendations: 

Treatment of CKD–MBD targeted at

lowering high serum phosphorus and maintaining

serum calcium

KDIGO® Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76(Suppl 113)

In patients with CKD stages 3–5D, we suggest maintaining serum calcium in the 
normal range (2D)

4.1.2

It is reasonable that the initial drug selection for the treatment of elevated 
PTH be based on serum calcium and phosphorus levels and other aspects 
of CKD–MBD (not graded)

We recommend that, in patients with hypercalcemia, calcitriol or another 
vitamin D sterol be reduced or stopped (1B).

We suggest that, in patients with hypocalcemia, calcimimetics be reduced 
or stopped depending on severity, concomitant medications, and clinical 
signs and symptoms (2D).

In CKD stages 3–5D, calcitriol and vitamin D analogs may increase serum 
calcium and phosphorus levels compared with placebo

In studies of patients with CKD stage 5D, calcimimetics may lower serum 
calcium and phosphorus levels compared with placebo

4.2.4



KDIGO® recommendations:

Treatment of abnormal P levels

Lab 
parameters

• Suggests lowering elevated serum P levels toward the normal 

range in CKD 5D (2C)

• Highlights that laboratory parameters do not move in isolation 

from one another, but rather change depending on the levels 

of other parameters 

Treatment 
options

• Limit dietary phosphate intake

• Use phosphate binding agents

• Increase dialytic phosphate removal

KDIGO® Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76(Suppl 113)



KDIGO® recommendations: 

Treatment of CKD–MBD targeted at

lowering high serum phosphorus and maintaining

serum calcium

KDIGO® Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76(Suppl 113)



Link between phosphate and PTH control:

In patients with high iPTH levels uncontrolled P 

levels are more common

Data on file Fresenius Medical Care US, data as of Nov 2008, n=221,000

% patients with Pi>5.5 mg/dL by iPTH range – FMS
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Treatment strategies to control vascular calcification



KDIGO® recommendations:

Diagnosis of CKD-MBD: Vascular 

Calcification



Diagnosis of CKD–MBD: bone



KDIGO® recommendations:

Diagnosis of CKD–MBD: bone

KDIGO® Clinical Practice Guideline for CKD-MBD. Kidney Int 2009;76(Suppl 113)



Diagnosis of CKD–MBD: bone 

Denosumab is a fully human monoclonal antibody to the receptor activator 

of nuclear factor kappaB ligand (RANKL), an osteoclast differentiating factor. 

It inhibits osteoclast formation, decreases bone resorption, increases bone 

mineral density (BMD), and reduces the risk of fracture.

http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Lu0TUq8YxLNXFM&tbnid=6yVXYScT8txoiM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.xgeva-international.com%2Findex-hcp.html&ei=hd2TUt-CC8eEtAbtz4CgCQ&bvm=bv.57127890,d.ZG4&psig=AFQjCNHVmwzjZe89o1q6xG96rCWlglICQQ&ust=1385508586605635




Diagnosis of CKD–MBD: bone 

.

On November 26, 2002, the U.S. Food and Drug 

Administration (FDA) approved teriparatide, a portion 

of human parathyroid hormone (PTH), was approved 

for the treatment of osteoporosis in postmenopausal 

women who are at high risk for having a fracture, and 

also to increase bone mass in men with primary or 

hypogonadal osteoporosis who are at high risk for 

fracture. 







http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=McTbFK6RwMmFiM&tbnid=etIDRBFwNdVcMM:&ved=0CAUQjRw&url=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%252Fs00198-012-2188-2&ei=WayVUv3IA8j8ygOx7IEY&bvm=bv.57155469,d.bGQ&psig=AFQjCNEc_bPuEfShOgYgeEhenm8BP1P-2w&ust=1385627086716948


Suggested treatment paradigm in light 

of the currently available evidence

Control P by dietary restriction and oral 

phosphate binders

Phosphate 

binders

Low-dose 

vitamin D
Consider low doses of vitamin D 

analogues 

+

Consider calcimimetics as a first-line 

therapy 

Wetmore JB & Quarles LD. Nat Clin Pract Nephrol 2009;5:24–33

Messa P et al. Clin J Am Soc Nephrol 2008;3:36–45

Calcimimetics
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What have we learned about chronic kidney 

disease-mineral bone disorder from the EVOLVE 

and PRIMO trials?
Curr Opin Nephrol Hypertens. 2013 Nov;22(6):651-5.

• PURPOSE OF REVIEW: 

• The treatment of chronic kidney disease-mineral bone disorder (CKD-MBD) has traditionally 

focused on improvement in biochemical parameters of the disease. However, studies evaluating 

hard clinical end points or surrogate end points are limited.

• RECENT FINDINGS: 

• Two randomized controlled trials have recently been published. In the EVOLVE study 

(Evaluation of Cinacalcet Hydrochloride Therapy to Lower Cardiovascular Events), 

cinacalcet was compared with placebo in 3883 haemodialysis patients with secondary 

hyperparathyroidism. The primary end point (death, myocardial infarction, unstable angina, heart 

failure or peripheral vascular disease) in an unadjusted intention-to-treat analysis was not 

significant [hazard ratio 0.93; 95% confidence interval (CI) 0.85-1.02, P=0.11]. However, the pre-

specified secondary end points of an adjusted intention-to-treat analysis (hazard ratio 0.88; 95% 

CI 0.79-0.97, P=0.008) were significant. In the PRIMO (Paricalcitol Capsule Benefits in Renal 

Failure Induced Cardiac Morbidity) trial, 227 patients with CKD stage 3-4 and left ventricular 

hypertrophy by echocardiography were randomized to paricalcitol or placebo. The primary end 

point of change in left ventricular mass index by MRI after 12 months was not different between 

the two groups, but the prespecified end point of cardiovascular-related hospitalizations was 

reduced in the paricalcitol-treated group (P=0.04).

• SUMMARY: 

• The results of these two randomized controlled trials have negative primary end points but 

significant secondary end points and thus require physicians to individualize therapies for 

the treatment of secondary hyperparathyroidism.

http://journals.lww.com/co-nephrolhypertens/pages/currenttoc.aspx


KDIGO® recommendations:

Treatment of abnormal PTH levels

Effect of Paricalcitol on Left Ventricular Mass and 

Function in CKD--The OPERA Trial- 19 September 2013

Vitamin D seems to protect against cardiovascular disease, 

but the reported effects of vitamin D on patient outcomes in 

CKD are controversial. We conducted a prospective, double blind, randomized, 

placebo-controlled trial to determine whether oral activated vitamin D reduces left ventricular (LV) 

mass in patients with stages 3-5 CKD with LV hypertrophy. Subjects with echocardiographic criteria 

of LV hypertrophy were randomly assigned to receive either oral paricalcitol (1 μg) one time daily 

(n=30) or matching placebo (n=30) for 52 weeks. The primary end point was change in LV mass 

index over 52 weeks, which was measured by cardiac magnetic resonance imaging. Secondary 

end points included changes in LV volume, echocardiographic measures of systolic and diastolic 

function, biochemical parameters of mineral bone disease, and measures of renal function. Change 

in LV mass index did not differ significantly between groups (median [interquartile range], -2.59 [-

6.13 to 0.32] g/m2 with paricalcitol versus -4.85 [-9.89 to 1.10] g/m2 with placebo). Changes in LV 

volume, ejection fraction, tissue Doppler-derived measures of early diastolic and systolic mitral 

annular velocities, and ratio of early mitral inflow velocity to early diastolic mitral annular velocity did 

not differ between the groups. However, paricalcitol treatment significantly reduced intact 

parathyroid hormone (P<0.001) and alkaline phosphatase (P=0.001) levels as well as the number 

of cardiovascular-related hospitalizations compared with placebo. In conclusion, 52 

weeks of treatment with oral paricalcitol (1 μg one time daily) 

significantly improved secondary hyperparathyroidism but did 

not alter measures of LV structure and function in patients 

with severe CKD.













Knowing is not enough; we must apply. Willing is not 

enough; we must do.

Johann Wolfgang von Goethe

http://www.brainyquote.com/quotes/authors/j/johann_wolfgang_von_goeth.html
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