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S econdary hyperparathyroid-
ism has been recognized for

more than 50 years as a cause of
bone fractures.' More recently, the
term chronic kidney disease-
mineral and bone disorder (CKD-
MBD) was coined by Kidney Dis-
ease: Improving Global Outcomes
(KDIGO) because of the growing
evidence that there is a complex
interplay between bone, various
mineral metabolism parameters,
including parathyroid hormone
(PTH), and cardiovascular calcifi-
cations in CKD, with an obvious
impact on cardiovascular compli-
cations and survival.”

With  the availability  of
increasingly effective and safe
drugs to control secondary hyper-
parathyroidism, including active
vitamin D derivatives and more
recently, calcimimetics (initially
cinacalcet, then i.v. agents such as
etelcalcetide, favoring drug
adherence),3 the PTH target level
in patients on dialysis became an
important question. The Kidney
Disease Outcomes Quality Initia-
tive guidelines recommended in
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2003 a target of intact PTH (iPTH)
level of 150 to 300 pg/ml.” This
was revised by the 2009 KDIGO
CKD-MBD guideline.S The Work-
group suggested to maintain iPTH
level in the range of approximately
2 to 9 times the upper limit of
normal (corresponding approxi-
mately for most iPTH assays to 130
to 600 pg/ml). Several findings
contributed to this much broader
range. First, multiple studies
showed that iPTH levels within
the 150 to 300 pg/ml range did not
accurately predict bone histology.
Second, there were no randomized
controlled trials showing that
treatment to achieve a specific PTH
level improves clinical outcomes.
However, in observational studies,
the inflection point at which PTH
level becomes significantly associ-
ated with increased all-cause mor-
tality varied, ranging from >400 to
>600 pg/ml. The KDIGO Work-
group further wisely
mended that therapeutic decisions
be based on trends rather than on
single laboratory values.

The KDIGO CKD-MBD guideline
has been widely adopted globally.
However, the 2013 Japanese Soci-
ety of Dialysis Therapy CKD-MBD
Clinical Practice Guideline sug-
gested a target range of iPTH of 60
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to 240 pg/ml in patients on dial-
ysis, again based on observational
studies.’

In this issue of KI Reports,
Komaba et al.” used the Japanese
Society of Dialysis Therapy Regis-
try to perform a retrospective
study of the association of PTH
levels with the risk of any fracture
and site-specific fracture. They
were able to include 180,333 pa-
tients on hemodialysis (HD) or
hemodiafiltration thrice weekly for
3 or more months at the end of
2016. Baseline covariates
(including demographics, comor-
bidities, and mineral metabolism
parameters) were registered at that
time. The registry recorded in 2017
all hospitalizations and their cause.
During 1 year of follow-up, a total
of 3762 fractures required hospi-
talization. In an adjusted analysis,
higher baseline PTH levels were
associated with an increased risk of
fracture (odds ratio per doubling
of iPTH: 1.06); (95% confidence
interval: 1.03-1.09). This associa-
tion was most pronounced for hip
fractures (a substantial cause of
morbidity and mortality) and ab-
sent for vertebral fractures. This
preferential sensitivity of cortical
bone (among others, at the hip
level) versus trabecular bone (at
the vertebral level) is perfectly in
line with the mechanism of action
of PTH.® More importantly, the
risk of fracture was lowest for
iPTH levels < 39 pg/ml, thus
within the normal range and much
lower than the KDIGO target range
and even the Japanese target range
for patients on dialysis.

The study’S has definite
strengths, including a large sample
size, nationwide extension, and
well-defined outcomes. It also has
multiple limitations: 69,000 pa-
tients had to be excluded because
data on hospitalizations were not
available; follow-up was limited to
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1 year; only fractures requiring
hospitalization were recorded; and
some important potential con-
founders were missing, such as
data on active vitamin D de-
rivatives and calcimimetics treat-
ment, on type of laboratory test
used to measure both albumin’ and
serum PTH"' levels. Bone turnover
markers such as alkaline phospha-
tase was also not available.””
Finally, like in any observational
study, there may be additional
unmeasured confounders account-
ing for the provocative results of
the authors.

The demonstration by Komaba
et al.® that normal levels of iPTH
associate with the lowest adjusted
risk of fractures in patients on HD is
provocative and even broadens the
gap between Japan and the rest of
the world. As mentioned above, the
gap already existed and was poorly
understood, despite efforts by
various investigators. An attractive
hypothesis was that bone would be
more sensitive to high turnover
induced by PTH in Japanese pa-
tients on HD than in patients on HD
elsewhere. However, with a case-
control design, Evenepoel et al.>?
recently matched patients from 2
prospective HD cohorts from Japan
and Belgium. They found that Jap-
anese patients had lower levels of
PTH and of 2 markers of bone
turnover, bone alkaline phospha-
tase and tartrate-resistant acid
phosphatase isoform. Importantly,
Japanese patients receiving HD had
lower bone turnover than their
European counterparts, even at
similar PTH levels."” Interestingly,
practice patterns and therapeutic
targets are significantly different
between Japan and the rest of world
not just for CKD-MBD. As another
example, hemoglobin targets and
erythropoiesis-stimulating agents
dosages are much lower in Japan
than elsewhere; however, adjusted
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survival on HD has repeatedly been
shown to be best in Japan.””*
Lastly, Yamamoto et al.,” using
the DIalyses Outcomes Practice
Patterns Study database, recently
came to the conclusion that total
alkaline phosphatase is a more
robust exposure of adverse out-
comes (all-cause mortality, cardio-
vascular mortality, and fractures)
than PTH in patients on HD; thus
suggesting that it may be useful to
evaluate target organ response
rather than PTH alone when
considering the consequences of
secondary  hyperparathyroidism.
Interestingly, in this study, the as-
sociation of PTH level with the risk
of fractures was very weakly linear,
whereas multiple previous stud-
ies®* *® found a U-shaped associa-
tion of PTH level with the risk of
fractures, in line with the KDIGO
target of the 2009 Guideline, not
modified in 2017.%

Overall, the authors should be
congratulated for  this
designed retrospective large-sized
registry-based study. Neverthe-
less, their results cannot be
generalized. Thus, the study
should not prompt the revision of
any clinical practice targets, espe-
cially outside Japan, but calls, like
any good study, for additional
well-designed studies to unravel
the reasons for the Japanese spec-
ificities. Indeed, at present one can
only speculate about the potential
role(s) of differences in genetic
background, environmental expo-
sures (such as diet, physical activ-
ity, medications, etc.). Their
understanding might very well
have implications outside Japan.

well-

DISCLOSURE

MYJ reports receiving research
support from Astra-Zeneca; speaker
fees from Astellas, Astra-Zeneca,
Bayer, and Boehringer-Ingelheim,

COMMENTARY

Menarini; and consultancy fees from
Astellas, Astra-Zeneca, Bayer,
Boehringer-Ingelheim, Cardiorenal,
CSL Vifor, GSK, Stada-Eurogenerics,
and Vertex, all outside the submitted
work. He has been, since January
2019, cochair of Kidney Disease:
Improving Global Outcomes (KDIGO).
LL reports receiving speaker fees from
Amgen, CSL Vifor and Nipro; travel
support from Bayer, CSL Vifor, and
Sanofi; and consultancy fees from
CSLVifor, Hemotech, and Pharma-
novia, all outside the submitted work.

SUPPLEMENTARY
MATERIAL

Supplementary File (PDF)
Supplementary References.

REFERENCES

1. Tatler GL, Baillod RA, Varghese Z,
et al. Evolution of bone disease over
10 years in 135 patients with terminal
renal failure. Br Med J. 1973;4:315—
319. https://doi.org/10.1136/bmj.4.
5888.315

N

Moe S, Driieke T, Cunningham J, et al.
Definition, evaluation, and classifica-
tion of renal osteodystrophy: a posi-
tion statement from Kidney Disease:
Improving Global Outcomes (KDIGO).
Kidney Int. 2006;69:1945-1953. https://
doi.org/10.1038/sj.ki.5000414

Delaey P, Devresse A, Morelle J, et al.
CUSL kidney transplantation network
collaborators. Etelcalcetide use during
maintenance hemodialysis and inci-
dence of parathyroidectomy after kid-
ney transplantation. Kidney Int Rep.
2024;9:2146-2156. https://doi.org/10.
1016/j.ekir.2024.04.004

4. National Kidney Foundation. K/DOQI
clinical practice guidelines for bone
metabolism and disease in chronic
kidney disease. Am J Kidney Dis.
2003;42:51-S201.

w

5. Kidney Disease: Improving Global
Outcomes (KDIGO) CKD-MBD Work
Group. KDIGO clinical practice guide-
line for the diagnosis, evaluation,
prevention, and treatment of Chronic
Kidney Disease-Mineral and Bone
Disorder (CKD-MBD). Kidney Int
Suppl. 2009;113:S1-S130.

2855



https://doi.org/10.1016/j.ekir.2024.08.023
https://doi.org/10.1136/bmj.4.5888.315
https://doi.org/10.1136/bmj.4.5888.315
https://doi.org/10.1038/sj.ki.5000414
https://doi.org/10.1038/sj.ki.5000414
https://doi.org/10.1016/j.ekir.2024.04.004
https://doi.org/10.1016/j.ekir.2024.04.004
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref4
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref4
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref4
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref4
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref4
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref5
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref5
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref5
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref5
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref5
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref5
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref5
http://refhub.elsevier.com/S2468-0249(24)01908-9/sref5

COMMENTARY

6. Fukagawa M, Yokoyama K, Koiwa F,

et al. Clinical practice guideline for the
management of chronic kidney
disease-mineral and bone disorder.
Ther  Apher  Dial. 2013;17:247-
288. https://doi.org/10.1111/1744-9987.
12058

Komaba H, Imaizumi T, Hamano T, et al.
Lower parathyroid hormone levels are

2856

associated with reduced fracture risk in
Japanese patients on hemodialysis.
Kidney International Reports. 2024;9:
2956-2969. https:/doi.org/10.1016/j.ekir.
2024.07.008

Rejnmark L, Ejlsmark-Svensson H. Ef-
fects of PTH and PTH hypersecretion
on bone: a clinical perspective. Curr
Osteoporos Rep. 2020;18:103-114.

MY Jadoul and L Labriola: PTH Level and Fracture Risk in Hemodialysis

https://doi.org/10.1007/s11914-020-
00574-7

Labriola L, Wallemacqg P, Gulbis B,
Jadoul M. The impact of the assay for
measuring albumin on corrected
(‘adjusted’) calcium concentrations.
Nephrol Dial Transplant. 2009;24:
1834-1838. https://doi.org/10.1093/ndt/
gfn747

Kidney International Reports (2024) 9, 2854-2856


https://doi.org/10.1111/1744-9987.12058
https://doi.org/10.1111/1744-9987.12058
https://doi.org/10.1016/j.ekir.2024.07.008
https://doi.org/10.1016/j.ekir.2024.07.008
https://doi.org/10.1007/s11914-020-00574-7
https://doi.org/10.1007/s11914-020-00574-7
https://doi.org/10.1093/ndt/gfn747
https://doi.org/10.1093/ndt/gfn747

	Fracture Risk in Patients on Hemodialysis: the Lower the Parathyroid Hormone the Better?
	Disclosure
	Supplementary Material
	References


