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Chapter 4.2. 
Treatment of abnormal PTH levels in CKD-MBD

5 guidelines / 8 statements:

2 (2B): G5D treatment & PTX
4 (2C)
2 (NG): G3a-G5 not on dialysis

Practice is essentially based on
VERY PLAUSIBLE ASSOCIATIONS

(co-correlation, residual confounding, conf by indication, biases…)
but lacking RCT’s

Even ≠ meta-analysis provide contradictory results



↑ Bone turnover
↑ PTG – Uremic toxin

Fractures
CKD progression

CV calcification (?)
CV disease

QOL
Mortality

↓ Bone turnover
Fractures

CV calcification
CV disease

QOL
Mortality

U or J curves

PTH = DIFFICULT TOPIC/RISK BALANCE

↑↑ prevalence (primary form of ROD in CKD?)

Basal conditions vs overtreatment
(age, diabetes, MIA-PEW, no treatment…)
(≠ VD, CM, ↑ Ca-dialysate, OP??…)

≠ Guidelines (i.e. JSDT)
Agressive tx soon after initiation (60-180 → 60-240 pg/ml)
“The lower-the better”

Therapeutic nihilism
based on EBM

May any single manouver really improve survival in CKD? (Only dialysis/HDF/RT)   

CKD complex, PTH also, do not expect answers but questions & opinions to be further discussed



PTH: ≠ IDEAL TARGETS FOR ≠ ORGANS?  PRIMARY GOAL?
Fractures (DOPPS)
˃ 900 pg/ml

Mortality (KDIGO)
˃ 9X pg/ml

High bone turnover:
˃ 323/327 pg/ml
˃ 143 (biointact) 
(Sprague, Salam, Jorgensen 250?
≠ populations bALP..other 
biomarkers?)

Low bone turnover:
˂ 104/183 pg/ml
˂ 90 (biointact) 
(Sprague, Salam, Jorgensen 150?
≠ populations, bALP..other 
biomarkers?)

Mortality (KDIGO)
˂ 2X pg/ml

EXTREME OF RISKEXTREME OF RISK



CHAPTER 4.2  TREATMENT OF ABNORMAL PTH LEVELS IN CKD-MBD
• 4.2.1: In patients with CKD G3a-G5 not on dialysis, the optimal PTH level is not known. However, we suggest that patients with levels 

of iPTH progressively rising or persistently above the UNL for the assay be evaluated by modifiable factors, including 
hyperphosphatemia, hypocalcemia, high P intake, and VD deficiency (2C).

Should PTH actually be the primary target?  PTG activity (ALP/bALP…)

Should the primary goal be P according to many PHENOTYPE studies? 

Progressively rising iPTH levels (TRENDS!!) should be treated, persistently above?

How? Modifiable factors first

High (excessive) P intake, hyperphosphatemia, 
VD deficiency, hypocalcemia 



CHAPTER 4.2  TREATMENT OF ABNORMAL PTH LEVELS IN CKD-MBD
• 4.2.1: In patients with CKD G3a-G5 not on dialysis, the optimal PTH level is not known. However, we suggest that patients with levels 

of iPTH progressively rising or persistently above the UNL for the assay be evaluated by modifiable factors, including 
hyperphosphatemia, hypocalcemia, high P intake, and VD deficiency (2C).

Is NATIVE VD really required/effective or it is just a proxy of “overall health”? 

VITAL, D-HEALTH, VITAL by eGFR; D2d, VITAL-DKD VITAL –all cause & cancer-
Meta-analysis CKD. Last: Yeung et al. AJKD 2023; VITALE Am J Transplant 2023 
Some small RCT’s CKD: vascular endotelial function, PWV, 
Vervloet MG. et al Kidney Int 2023

Did not reduce all-cause death, Uncertain FR, CVD, kidney outcomes
unpowered for CKD, eGFR ˂ 30 and potentially for eGFR ˂ 60 and calcidiol ≤ 20 ng/ml

High (excessive) P intake, hyperphosphatemia, VD deficiency, hypocalcemia 

Shall calcidiol levels be measured (association), ↑ PTH surrogate?

Are higher targets needed in CKD patients? (Strugnell SA. Am J Nephrol 201; 50 ng/ml?)   Upper limit? 

Native VD + Active VD? Sequential? Upregulation CYP24A1, ARMOR



KDOQI 2003

Nefrologia 2021

PTH TARGET ? NOT AIMING TO NORMALIZATION (POPULATION-WISE)? 

ADAPTIVE RESPONSE 
+ HYPORESPONSIVENESS to PTH

(= other hormones and which is NOT just a 
consequence of PTH fragments!!)

No suppression!



CHAPTER 4.2  TREATMENT OF ABNORMAL PTH LEVELS IN CKD-MBD
• 4.2.2: In adult patients with CKD G3a-G5 not on dialysis, we suggest that CTR and VD analogs not be routinely used (2C). It is 

reasonable to reserve the use of CTR and VD analogs for patients with CKD G4-G5 with severe and progressive HPT (Not Graded).

Nothing should be used routinely…
but waiting for “SEVERE”? (exceedingly cautious, PRIMO and OPERA?) 
Ureña-Torres P et al NDT 2022, Isakova T et al KDOQI AJKD 2017

Targets not defined → decreased atention to MM in predialysis

Native VD vs extended release calcifediol vs calcitriol and VD analogs?

Calcimimetics in non-dialysis CKD? Primary HPT may coexist



THE RISK OF MEDICALLY UNCONTROLLED SHPT DEPENDS ON PTH LEVELS
AT HD INITIATION, INTERNATIONAL AND RACIAL DIFFERENCES

Tabibzadeh N. et al. Nephrol Dial Transplant 2021

K. Chan et al Kidney Med 2019

ALSO “LOW” PTH LEVELS MAY BE OF CONCERN
BTM/PTH; FGF23/PTH; Wnt-inhibitors/PTH
Tominaga N et al  BMC Nephrol 2021



K. Chan et al Kidney Med 2019

THE RISK OF MEDICALLY UNCONTROLLED SHPT DEPENDS ON PTH LEVELS
AT HD INITIATION, INTERNATIONAL AND RACIAL DIFFERENCES

Apart of potential ethnic differences:

Is it the result of different and/or
inappropriate early diagnosis 

and follow-up of CKD?



Magagnoli L. et al, Nephrol Dial Transplant 2023 (older, PTH &P)

(4.3/32%)

84 vs 143 pg/ml

D’Arrigo et al NDT 2023KDOQI 2003



CKD G1-G5 
Clinical diagnosis
Medications
2 x PTH ≥ 130 pg/ml

Incident SHPT was associated with:

↑ risk of death: 1.3 fold (1.1-1.8)
↑ risk of MACE: 2.2 fold (1.42-3.28)
↑ risk of CKD progression: 5.0 fold (3.5-7.2)
↑ risk of fractures: 1.3 fold (1.5-2.2)

Lower values:
Geng S. et al. Osteoporos Int 2019 
Bhuriya R. et al Am J Kidney Dis 2009 
Kovesdy CP et al Kidney Int 2008

CKJ 2021



CHAPTER 4.2  TREATMENT OF ABNORMAL PTH LEVELS IN CKD-MBD
• 4.2.3: In patients with CKD G5D, we suggest maintaining PTH levels in the range of approximately 2 to 9 times the UNL 

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).

• 4.2.4: In patients with CKD G5D requiring PTH-lowering therapy, we suggest calcimimetics, CTR, or VD analogs
(alphabetical order), or a combination (BEST?) of calcimimetics with CTR or VD analogs (2C).

Calcimimetics vs CTR/VD analogs: other MM abnormalities,  adherence, availability and reimbursement
policies? Economical Issues? 

Calcimimetics first?  Cinacalcet vs etelcalcetide (IV) / evocalcet / upacicalcet (IV) …

Different targets? Is RELATIVE HYPOparathyroidism less of a problem with CM?

PTX?



COMPARISONS WITH INTERMEDIATE OUTCOMES IN RCT’S

• Comparative Effects of 
Etelcalcetide and Maxacalcitol
on Serum Calcification 
Propensity in sHPT

• 425 dialysis patients 

• T50 increases (decreases 
calcification propensity) for both 
but the increase was greater with 
etelcalcetide

• There was no difference in 
handgrip strength or cognition 
between the two drugs.

Shoji, T. et al, Clin J Am Soc Nephrol 2021

Dörr K et al.  Circulation Res 2021

No significant difference was found in T50



J-DAVID RCT Shoji T. et al. JAMA 2018
Japan, 976 prevalent HD, without sHPT = PTH ≤ 180 pg/ml (JSDT), 0.5 alfacalcidol/day
PTH 85 (45-130) / 86 (47-127) 
80% Ca-P binder, 68% dialysis bath 1.5 mmol/L
Crossover!!

J-DAVID post-hoc on CV outcomes according to ALP
Oka T etal Sci Rep 2022

959 available ALP  [(234 (183-296) U/L]

Alfacalcidol did not affect CV outcomes irrespective of “bone turnover” status

ALFACALCIDOL IN DIALYSIS PATIENTS WITHOUT (NOT OVERT) SHPT



Fernández-Martín JL et al. 
Nephrol Dial Transplant 2015

Floege J et al . 
Nephrol Dial Transplant 2011
Fractures = limits
Iimori et al  Nephrol Dial Transplant 2012

TARGET: LOWEST RISK OF MORTALITY IN DIALYSIS PATIENTS (EUROPE) 

Lamina C et al.
Association of changes… (AROii)
Nephrol Dial Transplant 2019
60% ˂ 239;  5% ˃ 710
↑ PTH OK, ↓ PTH trend (unpowered), cumulative risk

239-710

453 pg/ml 

Population-wise



RECAP (OPINION)

• Evidence levels in all nephrology fields (beyond CKD-MBD too) are low/very 
low. 1st = Early diagnosis and ↓ progression (CKD KDIGO containing 1A-1B evidences)

• Despite its limitations, PTH (trends) remain as an important marker of CKD-
MBD. 

• Modifiable factors: High (excessive) P intake (first), hyperphosphatemia, VD 
deficiency (↑ PTH, FR, special populations) , hypocalcemia (last)



RECAP (OPINION)

• Better balance required between waiting for “severe” sHPT vs avoid iPTH
normalization. “Progressively increasing” & compromise 2-3X times UNL at 
dialysis initiation?. Order?: daily native → ERC? → Active VD?  G5D 5-6X?

• Targets are demanded by clinicians/providers but INDIVIDUALIZATION is 
necessary. OPORTUNITY TO INDIVIDUALIZE CARE by previously unaccounted 
factors such as AGE, GENDER, DIABETES, ETHNICITY, GEOGRAPHICAL AREA.

• Regarding PTH…would the JSDT and Prof. Fukagawa convince us why 
“lower may be better”, in fact “one size does not fits all” 



CONTROVERSIES AND TRENDS
IN PTH CONTROL

PART 2

Masafumi Fukagawa, MD, PhD
Tokai University
Isehara, Japan



DISCLOSURES

• Kyowa Kirin: honoraria, consultancy, research grant
• Ono: honoraria, consultancy
• Kissei: honoraria
• Sanwa Kagaku: honoraria, consultancy
• Torii: honoraria
• Bayer Japan: honoraria



One size fits all?
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  Does a lower PTH level really contribute to better sur-
vival in Japanese dialysis patients? The JSDT guideline 
recommends controlling phosphate and calcium levels 
first and only then controlling PTH levels. This is because 
the association of PTH levels with mortality is weaker 
than that of serum phosphorus and calcium  [27] , which 
was also confirmed in another cohort of SHPT patients 
 [31] . Furthermore, new roles for high PTH levels in the 
development of cachexia, sarcopenia  [32] , and hyperuri-
cemia  [33]  have recently been reported in addition to the 
classic concept of PTH as a uremic toxin  [34] . In clinical 
practice, we have recently shown by propensity-matched 
analyses of JSDT registry data that the history of surgical 
parathyroidectomy is associated with better survival and 
lower cardiovascular risk  [35] . It has been shown that 
cinacalcet treatment could suppress PTH secretion, even 
in patients with nodular hyperplasia  [36] . Importantly, 
PTH control by the use of cinacalcet was associated with 
a lower mortality rate in Japanese dialysis patients with 
moderate-to-severe SHPT  [37] . Such beneficial effects 
may in part be explained by decreased FGF23 levels by 
this drug  [38] , as also suggested in the EVOLVE study 
 [39, 40] .

  In Japan, physicians usually visit patients at every di-
alysis session and often discuss management strategies 
with a team consisting of nurses, clinical engineers, die-
ticians, pharmacists, and social workers. Furthermore, 
routine laboratory tests for Japanese dialysis patients still 
remain more frequent than those recommended by the 
KDIGO, even after the bundling of dialysis fees. We ana-
lyzed whether such frequent tests were really beneficial 
and found that among those who had serum parameters 
above the upper limit of the ranges, more frequent tests 
were associated with better achievement of the target 
ranges  [41] .

  In addition to such an intensive care, new phosphate 
binders and calcimimetics, which have recently become 
available in Japan with minimal lag time from that in the 

US and EU  [42–44] , have substantially contributed to 
better management. Several cohort studies have reported 
the associations of new drug use and better management 
and survival  [31, 37, 45] .

  The Landscape of CKD-MBD in Asia 

 According to national and local registries in Asia, there 
are extreme variations in renal replacement therapy and 
management strategies of CKD-MBD among countries 
and specific areas in Asia ( Table 2 ). There are differences 
in the mode, doses, and vintage of renal replacement ther-
apy, which can certainly affect the risk of CKD-MBD. 
Thus, as a premise for better CKD-MBD management, 
sufficient renal replacement therapy should be provided 
both in quantity and quality. As noted earlier, because of 
the paucity of sufficient registry data analyses, many coun-
tries and regions, including those who published their 
guidelines and recommendations in English  [46]  or in 
their own language, adopted the target ranges of the Kid-
ney Disease Outcomes Quality Initiative (KDOQI) or 
KDIGO. As these target ranges are mainly dependent on 
non-Asian data, they may not be optimal for Asian pa-
tients.

  Access to therapeutic modalities is usually determined 
by both the availability and reimbursement system. The 
therapeutic modalities available for CKD-MBD remain 
quite different among Asian countries and regions, as 
shown in  Table 3  (as of July, 2016). Another important 
issue is the local reimbursement policy. Except for a few 
countries, there is no reimbursement system for drugs for 
intravenous use and for new oral drugs, including non-
calcium-based phosphate binders and cinacalcet. Even 
among countries with reimbursement systems, Korea 
and Singapore have limitations in the conditions for re-
imbursement. In Japan, the development of a bundling 
system has been under way, starting with erythropoiesis-

 Table 1.  Different target ranges for dialysis patients

Guideline Phosphorus Calcium (corrected) Intact PTH

KDOQI 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
JSDTȗ 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. ȗ 2013 version.

D
ow

nl
oa

de
d 

by
: 

Ve
rla

g 
S.

 K
AR

G
ER

 A
G

, B
AS

EL
   

   
   

   
   

   
   

   
   

  
17

2.
16

.7
.7

9 
- 4

/1
3/

20
17

 1
0:

47
:2

9 
AM

#Japan: Lab at first dialysis session of the week

Fukagawa et al: Kidney Dis, 2017

What are the reasons for such a discrepancy?



SHPT management among DOPPS 
countries

Chan K: Kidney Med , 2019
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ABSTRACT

Introduction: This analysis explored laboratory
mineral and bone disorder parameters and man-
agement of secondary hyperparathyroidism in
patients undergoing hemodialysis in Belgium,
Canada, China, France, Germany, Italy, Japan,
Russia, Saudi Arabia, Spain, Sweden, the UK, and
the USA.
Methods: Analyses used demographic, medica-
tion, and laboratory data collected in the
prospective Dialysis Outcomes and Practice Pat-
terns Study (2012–2015). The analysis included

20,612 patients in 543 facilities. Descriptive data
are presented as regional mean (standard devia-
tion),median (interquartile range), or prevalence,
weighted for facility sampling fraction.No testing
of statistical hypotheses was conducted.
Results: The frequency of serum intact parathy-
roid hormone levels[600 pg/mL was lowest in
Japan (1%) and highest in Russia (30%) and Saudi
Arabia (27%).The frequencyof serumphosphorus
levels[7.0 mg/dL was lowest in France (4%), the
UK (6%), and Spain (6%), and highest in China
(27%). The frequency of serum calcium levels
[10.0 mg/dL was highest in the UK (14%) and
China (13%)versus 2%to9%elsewhere.Dialysate
calcium concentrations of 2.5 mEq/mL were
common in the USA (78%) and Canada (71%);
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USA (18%), but infrequently prescribed in
China (1%), Russia (6%), and Canada (7%).
Most patients in the USA (65%) and Spain (57%)
but minorities in other countries (range 2–38%)
received vitamin D intravenously. Conversely,
use of oral vitamin D administration was low in
the USA (15%) and Spain (4%) compared with
other countries (range 21–73%). Most patients
received vitamin D by only one route; among
patients prescribed any vitamin D, the propor-
tions who received vitamin D both intra-
venously and orally were low across countries
(range 1–12%). Among types of vitamin D,
alfacalcidol monotherapy predominated in five
countries (the UK [96%], Sweden [92%], Saudi
Arabia [89%], Russia [85%], and France [82%])
but was used less elsewhere (range 0–62%).
Among patients prescribed vitamin D, calcitriol

monotherapy was common in China (79%) and
Canada (57%) but not in other countries (range
1–35%). Paricalcitol monotherapy use was
highest in Spain (87%), Italy (61%), and the
USA (45%) but low elsewhere (range 0–13%).
Use of other vitamin D types or combinations
was common only in Japan (39%) compared
with other countries (range 2–14%).

Phosphate binders were used less in China
(59%) compared with other countries (range
65–88%; Table 3). Among patients prescribed
phosphate binders, calcium-based monother-
apy was most prevalent in China (89%), Russia
(69%), Saudi Arabia (64%), and Canada (60%);
in other countries, minorities of patients
received this therapy (range 14–48%). Seve-
lamer monotherapy use was most frequent in
Italy (45%), the USA (37%), and Sweden (34%)

Fig. 2 Serum concentrations of MBD-related laboratory
assessments by DOPPS country (2012–2015), weighted by
facility sampling fraction and sorted by proportion of
patients in the highest category. a iPTH. b Phosphorus.
c Total calcium. Bel Belgium, Can Canada, Chi China,
DOPPS Dialysis Outcomes and Practice Patterns Study,

Fra France, Ger Germany, Ita Italy, Jpn Japan, KSA
Kingdom of Saudi Arabia, MBD mineral and bone
disorder, pt patient, iPTH intact parathyroid hormone,
Rus Russia, Spa Spain, Swe Sweden

2754 Adv Ther (2020) 37:2748–2762

and least frequent in Russia (0%) and China
(1%); in other countries, 6–27% of patients
received sevelamer monotherapy. Less than
one-quarter of patients prescribed a phosphate
binder in each country received calcium-based
phosphate binder plus sevelamer dual treat-
ment (range 0–24%). Other binders or combi-
nations of phosphate binders were most
commonly used in Germany (45%), Spain
(42%), Japan (38%), and Russia (30%) and 6% to
28% in other countries.

Targets for Serum Laboratory Parameters

Target values for MBD laboratory assessments, as
reported by facility medical directors across
regions, are shown in Fig. 4. The lower and upper
targets for serum iPTH were usually 150 and
300 pg/mL, respectively; however, the most com-
mon lower and upper targets in Japan were 50
and B 200 pg/mL, respectively (Fig. 4a). Lower
targets for serum phosphorus were generally
between 2.5 and 3.5 mg/dL; upper targets usually
were 5.5 or 6.0 mg/dL (Fig. 4b). There was a broad
range between themost common lower andupper
targets in Russia (2.5 and 6.0 mg/dL, respectively).
Lower targets for serum calcium were commonly
8.0 or C 8.5 mg/dL, with C 8.5 mg/dL strongly

favored in Russia and Saudi Arabia; upper targets
were broadly distributed and usually centered at
10.0 mg/dL (but higher in North America at
10.5 mg/dL; Fig. 4c).

DISCUSSION

Optimizing the management of SHPT in patients
with CKD stage 5 receiving hemodialysis presents
an opportunity to decrease morbidity and mor-
tality. Published guidelines are inconsistent
regarding optimal target laboratory values,
resulting in lack of consensus on treatment tar-
gets [26–31]. Although clinical trial data are
lacking [32], iPTH concentrations[300–600 pg/
mL have been associated with increased risk of all-
cause and CV mortality, and all-cause and CV-
related hospitalizations in patients undergoing
hemodialysis [16, 20, 22, 33]. Elevated levels of
iPTH may also contribute to worsening hyper-
calcemia and hyperphosphatemia in patients
receiving hemodialysis [34]. Conversely, it is
expected that more effective control of iPTH
would not only enable good control of phosphate
and calcium levels but also translate to reduced
mortality and morbidity.

The ultimate goal of optimizing iPTH levels
is to improve bone health in this population.

Fig. 3 Distribution of the percentage of patients in each
facility who had a serum laboratory assessment higher than
the upper limit value by DOPPS country (2012–2015),
sorted by median proportion of patients. a iPTH[ 600 pg/
mL. b Phosphorus[ 6 mg/dL. Bel Belgium, Can Canada,
Chi China, DOPPS Dialysis Outcomes and Practice Patterns

Study, Fac facility, Fra France, Ger Germany, Ita Italy, Jpn
Japan, KSA Kingdom of Saudi Arabia, pt patient, iPTH
intact parathyroid hormone, Rus Russia, Spa Spain, Swe
Sweden. *Restricted to facilities with C 10 non-missing
values for the laboratory assessment of interest

Adv Ther (2020) 37:2748–2762 2755

PTH > 600 pg/ml



PTH distribution in Japan at the end of 2021
‒ JSDT Renal Data Registry ‒

The results in the current study were derived from the split data from the WADDA system of the 
JSDT by the authors. However, the interpretation and reporting of these data are the responsibilities 
of the authors and in no way should be seen as official policies or interpretations of the JSDT. 

Derived from the split data from the WADDA system of the JSDT 
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Reasons for the different targets of PTH control

• Race

• Available drugs

• Medical Care System

• Purposes of PTH Control

• Individualization?



Survival Curve of Dialysis Patients (DOPPS)

Racial Difference
BMI
Food
Adherence

Dialysis Protocol
Time
Methods
Dialysate

Low inflammation
Water purity
Vascular access

More intensive Care
Patient-doctor contact
Routine laboratory tests
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 Introduction: Chronic Kidney Disease-Mineral and 
Bone Disorder as a Systemic Syndrome 

 The kidney is one of the most important organs in the 
regulation of mineral metabolism  [1] . It is not only the 
target organ of several regulating hormones, such as para-
thyroid hormone (PTH) and fibroblast growth factor 23 
(FGF23), but also the main organ that activates vitamin 
D  [2] . Thus, in chronic kidney disease (CKD), various 
abnormalities develop, with secondary hyperparathy-
roidism (SHPT) being the most common  [3] . Such ab-
normal mineral metabolism in CKD used to be called “re-
nal osteodystrophy” as a disease limited to the bone, but 
it has recently been renamed to “chronic kidney disease-
mineral and bone disorder” (CKD-MBD) as a systemic 
syndrome  [4] . CKD-MBD consists of 3 abnormality cat-
egories, including laboratory abnormalities, bone abnor-
malities, and vascular calcification. For CKD-MBD man-
agement, clinicians should correct or prevent these ab-
normalities in order to decrease the risk of clinical 
outcomes, including cardiovascular disease, bone frac-
tures, and mortality. Accordingly, the target ranges for 
serum parameters have recently been determined based 
on survival risk  [5, 6] .

 Keywords 
 Cardiovascular events · Chronic kidney disease-mineral 
and bone disorder · Guideline · Parathyroid · Phosphorus 
calcium · Survival 

 Abstract 
  Background:  Chronic kidney disease-mineral and bone dis-
order (CKD-MBD) is one of the most common complications 
in patients with CKD. As CKD-MBD is a systemic syndrome, 
prevention and management should be aimed at achieving 
better survival and less risk of cardiovascular events and frac-
tures.  Summary:  Although target ranges for serum markers 
of mineral metabolism have been proposed in several glob-
al or local guidelines, these were mostly based on data from 
non-Asian patients. Additionally, there remain differences in 
medical and social systems as well as in economic status, 
even among Asian countries and areas.  Key Message:  Asian 
CKD patient data needs to be analyzed, published, and 
shared to establish optimal local strategies for CKD-MBD 
management.  © 2017 S. Karger AG, Basel 
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stimulating agents  [47] . These situations will further 
change depending upon the local status of the economy 
and government regulations.

  Conclusions 

 As briefly summarized thus far, there remain substan-
tial local variations in the strategies for CKD-MBD man-
agement in Asia. Ongoing economic development in 
these countries and areas will certainly contribute to the 
improvement of management in the near future. Policies 
for publishing and sharing of data regarding Asian CKD 

patients is most urgently required  [48] , which should in-
clude data on pre-dialysis CKD patients and kidney trans-
plant recipients  [49] . Such data should also include cost-
effectiveness analyses  [50, 51]  that take the local medical 
costs and system into consideration.
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 Table 3. Drugs available for chronic kidney disease-mineral and bone disorder in Asian countries and regions

Drug class Drugs (generic name) Japan Korea China Taiwan Hong Kong Singapore Malaysia Thailand

VDRA Oral Rocaltrol® (calcitriol) ݱ ݱ ݱ ݱ ݱ ݱ ݱ ݱ
Alfarol® (alfacalcitriol) ݱ ݱ

Hornel®/Fulstan® (falecalcitriol) ݱ
Calcitriol generics ݱ ݱ ݱ ݱ ݱ ݱ ݱ ݱ

I V Calcijex® (calcitriol) ݱ ݱ ݱ ݱ
Zemplar® (paricalcitol) ݱ ݱ ݱ ݱ ݱ ݱ
Oxarol® (maxacalcitol) ݱ
Calcitriol generics ݱ ݱ ݱ ݱ

P-binder Renagel®/Phosblock® (sevelamar HCl) ݱ ݱ ݱ
Renvela® (sevelamar CO3) ݱ ݱ ݱ ݱ ݱ ݱ ݱ
Kiklin® (bixalomer) ݱ
Riona®/Nephoxil® (ferric citrate) ݱ ݱ
P-Tol®/Velphoro® (sucroferric oxyhydroxide) ݱ #ݱ ݱ
Calcium-based phosphate-binder generics ݱ ݱ ݱ ݱ ݱ ݱ ݱ ݱ

Calcimimetics Regpara® (cinacalcet) ݱ ݱ ݱ ݱ ݱ ݱ ݱ ݱ
Parsabiv® (etelcacetide) #ݱ

IV, intravenous. Shaded lines, no reimbursement. # Approved but not yet launched, as of December 2016.
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効能・効果 二次性副甲状腺機能亢進症 
作用分類 CaSR受容体作動薬  
用法・用量 毎透析後の返血時に透析回路から静脈内投与（週3回） 

25~300μgの範囲で適宜用量調整（7規格） 
一般名・構造式 ウパシカルセトナトリウム水和物 

 
 
 
                                  分子式：C11H13ClN3NaO6S・xH2O 
                                  分子量：373.75（脱水物として） 

特徴 • 国産低分子CaSR作動薬 
• 投与直後から次回透析まで血中濃度維持され安定した薬効 
• 1回の透析で約80%が除去され反復投与による蓄積性がない 
• 上部消化管障害の発現頻度はほぼ起こさない（プラセボと同程度） 
• 過度Ca低下（<7.5mg/dL）の頻度少なく，休薬後速やかに回復して              
遷延や再発がない 

• 血中において90%以上が未変化体のままで存在し，活性代謝物はない 
• オフターゲット作用等による特定の副作用はない 
• 薬物相互作用による使用上の注意は不要（基質でなく，阻害誘導しない） 
• 肝機能患者への使用上の注意は不要（肝代謝をほぼ受けない） 

KI, 2018

CJASN 2023

AJKD,2023



68.8%

5.1%

14.6%

11.5%

None
Cinacalcet
Evocalcet
Etelcalcetide

Calcimimetic use in Japan at the end of 2019
‒ JSDT Renal Data Registry ‒

The results in the current study were derived from the split data from the WADDA system of the 
JSDT by the authors. However, the interpretation and reporting of these data are the responsibilities 
of the authors and in no way should be seen as official policies or interpretations of the JSDT. Derived from the split data from the WADDA system of the JSDT 



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
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PTH levels and Body Weight Loss in Dialysis Patients
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% weight change (95% CI for difference to reference group)
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Model 4
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Model 1 adjusted for country, study phase, and electronic health record data source (US phases 4–6 only), accounting for facility clustering.
Model 2 adjusted for covariates in Model 1 plus age, sex, time on dialysis, 13 comorbid conditions, single-pool Kt/V, and dry weight.
Model 3 adjusted for covariates in Model 2 plus albumin, hemoglobin, creatinine, calcium, and phosphorus.
Model 4 adjusted for covariates in Model 3 plus calcium-based binder, sevelamer, lanthanum, other phosphate binders, active vitamin D derivatives, and calcimimetics.

Komaba H et al. J Cachexia Sarcopenia Muscle, 2021



Jadoul M et al. Kidney Int 70, 2006
Wakasugi M et al. Ther Apher Dial 2019

0.25

0.5

1

2

4

R
R

 o
f a

ny
 fr

ac
tu

re

Ref

*

Intact PTH levels (pg/mL)

<15
0

150
-300

301
-600

601
-750

751
-900

>90
0

0.5

1

2

O
R

 fo
r h

ip
 fr

ac
tu

re

<60

60-1
80

181
-240

241
-499

>50
0

Intact PTH levels (pg/mL)

Ref

*

JSDT Renal Data 
Registry

PTH and Fracture Risk

Tentori F et al. Kidney Int 85, 2014



Secondary HPT and mortality

Block GA et al. J Am Soc Nephrol 15, 2004
Tentori F et al. Am J Kidney Dis 52, 2008

Taniguchi M et al. Ther Apher Dial 17, 2013

Secondary hyperparathyroidism and mortality

Taniguchi M et al. Ther Apher Dial 17, 2013

Secondary hyperparathyroidism and mortality

Taniguchi M et al. Ther Apher Dial 17, 2013

Secondary hyperparathyroidism and mortality



PTH and Survival (JRDR data)

Goto S et al. Nephrol Dial Transplant, in press

All-cause mortality



No. at risk
Cinacalcet 2,682 2,520 2,283 2,204 2,044 1,880 1,755
PTx 894 843 811 773 738 687 643

HR 0.78, (95% CI, 0.67–0.91); P = 0.002
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Postoperative PTH

PTx Cinacalcet
Hazard

   ratio 95% CI P value
Median (IQR) posttreatment 
intact PTH (pg/mL) n

Median (IQR) posttreatment 
intact PTH (pg/mL) n

Tertile 1 (<35 pg/mL) 12 (7–20) 304 231 (148–401) 912 0.56 0.42–0.74 <0.001
Tertile 2 (35-163 pg/mL) 83 (53–121) 304 232 (140–383) 912 0.73 0.55–0.95 0.022

Tertile 3 (≥164 pg/mL) 321 (226–522 304 213 (135–343) 912 1.02 0.79–1.30 0.90

The lower, the better?

Prognosed and PTH Tertile after PTx

Komaba H et al. J Clin Endocrinol Metab, 2022

Exceptions?: Hypercalcemia, Immediate KT candidates



countries, with fewer cases of adynamic bone disease (24.6%)
or severe osteitis fibrosis (8.6%). Mineralization abnor-
malities were seen in 22.4%. The average bone volume per
tissue volume was between 30 and 40% in all the categories of
renal osteodystrophy, except the adynamic bone disease in
which it was 23%.

ETHNIC DIFFERENCES IN CARDIOVASCULAR
CALCIFICATIONS AMONG PATIENTS WITH CKD
Cardiovascular disease is the leading cause of death in
patients with CKD. Its etiology is multifactorial and
VC is considered to be one of the major contributory factors.
Black individuals have better survival rates than whites,
especially at the start of dialysis. This survival advantage is
attributed to a lower prevalence of VC and cardiovascular
disease.12

In a descriptive cohort study (Multi-Ethnic Study of
Atherosclerosis) the authors examined the incidence and
progression of coronary artery calcification (CAC) in a
multiethnic population with predominantly stage 3 CKD.
The CAC score was measured at baseline and again
approximately 1.6 or 3.2 years later. CAC prevalence at
baseline was 66%, and its adjusted prevalence was 24% lower
in blacks as compared with whites. Incident CAC developed
at a rate of 14.8% per year in men and 6.1% per year in
women, similar by ethnicity and sex, and associated with the
presence of diabetes.73 Similar results were obtained in a
study carried out in South African patients.74 Bellasi et al.75

evaluated dialysis patients with a high prevalence of diabetes
and long dialysis vintage. They found no differences in the
prevalence of VC between the two ethnic groups.

White hemodialysis patients were reported to have more
hospitalizations for cardiovascular disease and for vascular
access problems than patients of other races.60

Table 1 summarizes the main differences in bone and
mineral parameters between black and white individuals with
normal kidney function or early stage CKD as compared with
late stage CKD patients.

SUMMARY
Ethnicity has an important role in all aspects of mineral
metabolism, both in healthy persons and in patients with
chronic kidney disease. Black persons have a significant
advantage in this respect: they have stronger bones and less
cardiovascular calcification. Black patients receiving dialysis
therapy have fewer hospitalizations for cardiovascular
disease, fewer fractures, and lower mortality rates. The lim-
ited studies enrolling both Asian and non-Asian patients
suggest differences in bone parameters and fracture rates.
Currently, there is still no recognized molecular basis for
these ethnic differences in mineral and skeletal metabolism,
highlighting a serious gap in our understanding of bone and
vascular diseases, our lack of knowledge of the optimal
treatment according to ethnic background, and the need for
further research into this area.

Note added in proof: A recent article found that Vitamin
D-binding protein was lower in black Americans, which
explains much of the difference in vitamin D levels between
black and white individuals.76
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Table 1 | Main differences in bone and mineral metabolism
parameters in black individuals compared with white
individuals

Normal or early CKD
Late stage CKD,
including dialysis

Disease/mortality More rapid progression Better survival
Serum calcium Similar Lower
Serum phosphate Similar Lower
Intestinal calcium
absorption

More efficient

Urine calcium Lower excretion
Serum 25(OH)D Lower Lower
Serum 1,25(OH)2D Higher
Serum PTH Higher Higher
Serum FGF23 Similar or lower Lower
Fracture rates Lower Lower
Bone mineral density Higher Higher
Bone formation rates Lower Higher
Bone volume Higher or similar Higher
Bone response to PTH Less resorption Less resorption
Fracture association with
vitamin D level

Fewer fractures with low
vitamin D

Vascular calcifications Fewer in diabetic patients Fewer or similar
Hospitalization for
cardiovascular disease

Higher (or similar with
equal access to care)

Fewer

Abbreviations: CKD, chronic kidney disease; FGF23, fibroblast growth factor 23; PTH,
parathyroid hormone.

Kidney International (2014) 85, 1283–1289 1287
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Ethnic differences in bone and mineral metabolism
in healthy people and patients with CKD
Vanda Jorgetti1, Luciene M. dos Reis1 and Susan M. Ott2

1Nephrology Division, Medical School, University of São Paulo, São Paulo, Brazil and 2Department of Medicine,
University of Washington, Seattle, Washington DC, USA

Several studies have shown racial differences in the
regulation of mineral metabolism, in the acquisition of bone
mass and structure of individuals. In this review, we examine
ethnic differences in bone and mineral metabolism in normal
individuals and in patients with chronic kidney disease. Black
individuals have lower urinary excretion and increased
intestinal calcium absorption, reduced levels of 25(OH)D, and
high levels of 1.25(OH)2D and parathyroid hormone (PTH).
Body phosphorus concentration is higher and the levels of
FGF-23 are lower than in whites. Mineral density and bone
architecture are better in black individuals. These differences
translate into advantages for blacks who have stronger
bones, less risk of fractures, and less cardiovascular
calcification. In the United States of America, the prevalence
of kidney disease is similar in different ethnic groups.
However, black individuals progress more quickly to
advanced stages of kidney disease than whites. This faster
progression does not translate into increased mortality,
higher in whites, especially in the first year of dialysis. Some
ethnicity-related variations in mineral metabolism persist
when individuals develop CKD. Therefore, black patients
have lower serum calcium concentrations, less
hyperphosphatemia, low levels of 25(OH)D, higher levels of
PTH, and low levels of FGF-23 compared with white patients.
Bone biopsy studies show that blacks have greater bone
volume. The rate of fractures and cardiovascular diseases are
also less frequent. Further studies are required to better
understand the cellular and molecular bases of these racial
differences in bone mineral metabolism and thus better treat
patients.

Kidney International (2013) 85, 1283–1289; doi:10.1038/ki.2013.443;
published online 18 December 2013

KEYWORDS: bone histomorphometry; bone mineral density; chronic kidney
disease; ethnic differences; mineral metabolism; vascular calcification

The risk of osteoporosis and fractures is different in various
populations.1 Individuals of African descent have higher
bone density and fewer fractures than Caucasians, whereas
Asians have lower fracture rates despite lower bone density.
Ethnic variations are found in mineral metabolism, Ca
homeostasis, serum concentrations of 25(OH)D and
parathyroid hormone (PTH), as well as in acquisition of
bone mass and structure.2–10 These differences in bone
metabolism may also be related to the differences seen in the
frequency and severity of vascular calcifications (VCs).11

The analysis of US databases has revealed that although
the prevalence of early stages of chronic kidney disease
(CKD) is similar in different ethnic groups, black individuals
progress to advanced stages of the disease four times faster
than do Caucasians.12 In a large health-care program,
blacks had more extreme rates of renal function decline,
and Asians progressed more slowly than the other groups.13

However, once on dialysis, black patients have lower
mortality rates.14–17

In this review, we examine ethnic differences in bone and
mineral metabolism in normal individuals. As kidney disease
progresses, patients develop CKD-MBD (mineral and bone
disorder) that can be described by abnormalities in serum
laboratory measures, bone disease, and VCs,18 which all vary
according to race.

ETHNIC DIFFERENCES IN LABORATORY MEASUREMENTS OF
MINERAL METABOLISM IN HEALTHY INDIVIDUALS
The intake of Ca varies among different ethnic groups, some
populations consuming between 300 and 400 mg/day, and
others consuming three times these values.19 Studies on
calcium metabolic balance and kinetics have shown that
African Americans ingest less Ca, have a more efficient intes-
tinal absorption, and lower urinary excretion than whites.6

Similar differences have also been observed between South
African blacks and whites.20

Braun et al.6 compared Ca intake and retention in white
and black American adolescents and found that black
teenagers retained more Ca in their skeleton (mean
difference of 185±32 mg Ca/day). For any amount of Ca
intake, they excreted less Ca in the urine. Mechanisms
involved in lower Ca urinary excretion in blacks are not yet
fully known. In this study, the serum PTH and 25(OH)D

http://www.kidney-international.org m i n i r e v i e w
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Bone metabolism
in European and Japanese patients  

with end stage kidney disease:
a comparative study

Tokai Cohort（Mongolian） Leuven Cohort（Caucasian）

Hypothesis: Response to PTH is better in Japanese patients



Lower Bone Turnover and Skeletal PTH Responsiveness in
Japanese Compared to European Patients on Hemodialysis
Pieter Evenepoel,1,2,* Hanne Skou Jørgensen,1,3,* Hirotaka Komaba,4,*
Sandro Mazzaferro,5,6 Marc Vervloet,7,8,† Etienne Cavalier,9,† and Masafumi Fukagawa4,†
1Department of Microbiology, Immunology and Transplantation, Nephrology and Renal Transplantation Research Group, KU Leuven, 3000
Leuven, Belgium
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Abstract
Context: Parathyroid hormone (PTH) treatment targets for patients receiving hemodialysis (HD) are lower in Japan than in Europe.Whether this
translates to lower bone turnover is unknown and could depend on skeletal PTH responsiveness.
Objective: This study investigates whether skeletal PTH responsiveness is better preserved in Japanese vs European patients receiving HD.
Methods: This is a post hoc analysis of data from 2 prospective cohort studies, using a case-control design. Patients receiving chronic
intermittent HD therapy were eligible for inclusion. Participating Belgian and Japanese patients (n=374) were matched 1:1 by age (59± 12
years), sex (66% male), diabetes (34%), and dialysis duration (39 months [22-63 months]). PTH, bone-specific alkaline phosphatase (BALP),
and tartrate-resistant acid phosphatase isoform 5b (TRAP5b) were measured centrally in Liège, Belgium.
Results: Japanese patients had lower levels of iPTH (207 vs 268 pg/mL; P< .001), BALP (15.3 vs 24.5 μg/L; P< .001), and TRAP5b (3.35 vs 5.79
U/L; P< .001). Linear regression analyses revealed lower levels of bone turnover markers for any given level of PTH in Japanese vs Belgian
patients, indicating lower skeletal PTH responsiveness. Consistently, bone turnover markers were significantly lower in Japanese vs Belgian
patients when stratifying or matching according to PTH levels. Male sex, obesity, and hyperphosphatemia were the main determinants of the
bone turnover marker/PTH ratios.
Conclusion: Japanese patients receiving HD have lower bone turnover than their European counterparts, even at similar PTH levels. The
rationale for the current regional differences in PTH treatment targets remains obscure and deserves further attention.
Key Words: alkaline phosphatase, bone disease, chronic kidney disease–mineral and bone disorder, kidney failure, chronic, parathyroid hormone, renal dialysis
Abbreviations: ALP, alkaline phosphatase; BALP, bone-specific alkaline phosphatase; BMI, body mass index; CKD, chronic kidney disease; HD, hemodialysis;
iPTH, intact parathyroid hormone; PTH, parathyroid hormone; TRAP5b, tartrate-resistant acid phosphatase isoform 5b; UNL, upper limit of normal; wPTH, whole
parathyroid hormone.

Secondary hyperparathyroidism is a universal complication in
chronic kidney disease (CKD) (1). Elevated levels of parathyroid
hormone (PTH) may represent a compensatory mechanism to
maintain mineral homeostasis in early stages of CKD (2), but
in later stages, hyperparathyroidism becomes maladaptive
with steadily increasing levels of PTH conferring negative effects
on the skeletal, metabolic, immunological, and cardiovascular
systems (3). Both high and low levels of PTH are associated
with poor outcomes related to CKDmineral and bone disorder,
including cardiovascular events (4, 5), fractures (6, 7), and all-

cause mortality (8, 9). The optimal PTH target range for bone
and vascular health in CKD is not known.
Marked regional and ethnical differences exist with regard

to PTH control, with the highest levels seen in US African
American individuals and the lowest in Japanese patients on
hemodialysis (HD) (10). These differences largely reflect a
lack of consensus on PTH treatment targets. While the
Kidney Disease: Improving Global Outcomes (KDIGO)
guidelines followed in Europe and the United States suggest
that PTH should be kept within 2 to 9 times the upper limit
of normal (UNL) (11), the Japanese Society for Dialysis
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Asian vs Caucasian

Lower response to PTH in Japanese

???

A Special Group 
with a much lower basal PTH level?



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



Questions and Comments


