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hronic kidney disease (CKD) profoundly affects both

the cardiovascular (CV) and skeletal systems, with CV
disease (CVD) being the leading cause of death in patients
with advanced CKD (stages 4-5) and dialysis patients."
However, in the early years of CKD-mineral bone disorder
(CKD-MBD) research and treatment, and for decades
thereafter, attention was directed almost entirely toward
bone, whereas sustained, systematic interest in mineral
disorder-related CV complications emerged only relatively
recently. The focus on bone began once parathyroid hor-
mone (PTH) could first be measured, showing its elevation
in CKD, and was further established in the early 1970s
with the discovery of the active vitamin D metabolite
1,25(0OH),D. This shaped both scientific interest and
therapeutic strategies for decades and was amplified
further by the characterization of PTH as a uremic toxin.
Despite intense investigations, however, the anticipated
improvements in routine clinical practice have largely
failed to materialize. Moreover, although Kidney Disease:
Improving Global Outcomes (KDIGO) guidelines have
undoubtedly improved patient management, they have
achieved limited success in driving research breakthroughs
that could further advance care.

The discovery of Klotho, FGF-23, and sclerostin, key
hormones in mineral homeostasis, bone integrity, and CV
health, has had limited clinical impact. This is not because
of a lack of investigative effort, but rather to the extreme
complexity of the CKD-MBD pathophysiology, and,
potentially, to the way we apply the longstanding PTH-
centric model. The model itself is not inherently flawed,
but its components are often weighed unevenly. For
example, PTH is regarded more as a toxin, whereas
1,25(0OH),D is viewed as a remedy.

These factors, collectively with the negative results of
several randomized clinical trials targeting CKD-MBD
management in CKD patients and patients receiving dial-
ysis, have gradually reduced industry interest in spon-
soring large outcomes trials in CKD-MBD.” Large trials take
years to conduct and involve huge funding support;
however, they may not yield expected outcome and re-
turn. It has also diminished the nephrology community’s
attention to CKD-related bone disease. The trend is evident
in the small number of related abstracts submitted to major
nephrology conferences and the proportional time devoted
to the topic during these meetings in the recent few years.
This loss of engagement is evident in particular for oste-
oporosis, as specifically highlighted in a Lancet Diabetes &
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Endocrinology editorial that noted that “nephrologists have
seldom been engaged in treatment decisions for osteopo-
rosis.”* Only 2.3% of patients undergoing dialysis in the
study by Bird et al® received treatment for osteoporosis
from a specialist in nephrology, and the researchers
concluded that nephrologists should be more directly
involved in managing osteoporosis in patients with CKD,
particularly in those at high risk of severe hypocalcemia
(eg, denosumab).

If bones and minerals have suffered neglect in recent
years, the CV side of mineral disorder-related CKD compli-
cations has equally struggled to remain an area of active in-
terest. Despite growing interest in the CV—kidney—metabolic
syndrome, vascular and valvular calcification remains rela-
tively unexplored in nephrology. In 2006, KDIGO introduced
the term CKD-MBD in an effort to provide a unified
nomenclature and framework for mineral, bone, and asso-
ciated CV complications of CKD.” Although the intention was
inclusive, the label itself does not explicitly convey the CV
content. Members of the original KDIGO group recognized
this limitation but nonetheless proceeded with the CKD-MBD
abbreviation, largely because they were unable to identify an
alternative equally concise and likely to gain acceptance.
Osteoporosis was also not incorporated, despite being highly
prevalent among the older CKD population, which consti-
tutes the majority of patients.

This is the moment for nephrology and relevant stake-
holders to act decisively and bring these high-priority areas
back to prominence. One important step would be to
revise the nomenclature itself so that it explicitly in-
corporates the cardiovascular dimension. The term CKD-
Mineral, Bone, and Cardiovascular Disorders (CKD-
MBCVD) more accurately reflects the pathophysiology of
CKD, in which CVD is not an external or secondary
complication, but an intrinsic component of the
syndrome.

Within this integrated framework, the commonly used
term “CKD-associated cardiovascular disease” becomes
conceptually redundant rather than contradictory.” CVD
in CKD is not merely associated with mineral and bone
disorders; it evolves in parallel and shares common
mechanistic ~ drivers, including  disturbances
calcium—phosphate homeostasis, bone turnover, and
endocrine feedback loops. Similar reasoning has already
been applied to other manifestations of CKD-MBD: we do
not refer to “CKD-associated hyperparathyroidism” or
“CKD-associated adynamic bone disease” because these
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conditions are understood to be inherent features of the
syndrome. Extending this logic to CVD improves con-
ceptual clarity and avoids artificial separation of interde-
pendent processes.

Osteoporosis should likewise be incorporated within
the renal bone disease spectrum, eliminating the current
distinction between “CKD-induced osteoporosis” and pre-
existing osteoporosis in patients with CKD. Given the
advanced age and multimorbidity of most CKD pop-
ulations, osteoporosis and CVD should be regarded as in-
tegral components of CKD-MBCVD rather than parallel,
loosely connected entities.

Nomenclature reform is only the first step. Equally
important is rethinking the conceptual approach to mineral
and bone disorder in CKD. The field urgently needs a new
research direction that could achieve breakthroughs and
transform clinical practice. At the level of diagnosis, a
major challenge in CKD-MBD is distinguishing biomarkers
that reflect adaptive, corrective responses within tightly
regulated feedback loops from those that signify mal-
adaptive pathology. Although biomarkers—including
selected markers of bone formation and resorption that are
unaffected by kidney function—may provide useful
descriptive information, their clinical interpretation is
likely to remain limited until the underlying pathophysi-
ology of CKD-MBD is better defined using integrative,
mechanism-based approaches.

The longstanding PTH-centric model remains sound,
yet its translation into practice has fallen short. We often
suppress PTH too early (increasing the risk for adynamic
bone) or attempt to lower PTH once secondary hyper-
parathyroidism has been established. In addition, our near-
exclusive reliance on 1,25(OH),D as the primary thera-
peutic strategy has not helped because it further diverted
attention from potentially more effective targets. Clinical
practice has frequently over relied on 1,25(0OH),D and
analogs largely because they are readily manipulated
pharmacologically, whereas precise modulation of PTH or
FGF-23 remains more challenging. However, it is the
delayed PTH response to phosphate retention, rather than
the vitamin D or other bone hormones, that appears to be
the key link affecting calcium—phosphate homeostasis and
allowing skeletal and CV complications.”

In CKD, elevations in PTH reflect secondary hyperpara-
thyroidism and represent a compensatory attempt to restore
calcium—phosphate balance rather than a primary patho-
genic process, in contrast to primary hyperparathyroidism.
A similar interpretation applies to other components of the
regulatory network, including FGF-23 and changes in
1,25(0OH),D, which initially function as corrective re-
sponses to phosphate retention but may become maladap-
tive when chronically or excessively activated.

Potential interventions may therefore include strategies
aimed at preserving endogenous parathyroid respon-
siveness to phosphate retention by preventing early
functional suppression of PTH signaling and maintaining

its normal dynamic, adaptive secretion. Modulation of
upstream regulators of PTH secretion in this context re-
fers primarily to interventions that reduce phosphate-
driven, FGF-23—dominant compensation and restore
effective renal responsiveness to PTH, thereby shifting
phosphate regulation back toward physiological PTH-
mediated control.

Within this framework, intermittent PTH administra-
tion, designed to mimic physiological signaling, represents
a rational strategy to restore early phosphate handling
through the kidney and, subsequently, re-engage skeletal
phosphate buffering. By reinstating a timely PTH response
to phosphate retention, such an approach could reduce the
need for sustained elevations of FGF-23—an initially
adaptive but wultimately maladaptive response—and
thereby preserve systemic calcium—phosphate homeostasis,
with parallel benefits for both skeletal integrity and car-
diovascular health.

These changes, ie, updating nomenclature, reframing
disease components (especially, incorporating osteopo-
rosis as part of the renal bone disease spectrum), and
elevating CVD to a priority, are essential steps. They could
provide a common platform for nephrologists, scientists,
bone specialists, cardiologists, patients, and allied health
professionals to work more closely together, fostering
collaborations that advance both research and clinical
care. The inclusion of CVD in the 2012 KDIGO guidelines
marked the first formal recognition, surprisingly late
given the severity of this complication.” Since then,
however, clinical demands have outpaced available stra-
tegies, and the gap between needs and actions has only
widened. Although treatment of established CVD remains
important, continuing to focus primarily on its conse-
quences represents a shortcoming; instead, prevention
must take center stage, as strongly emphasized by the
Lancet Commission.” A recent study in children with CKD
showed that nearly 80% had more than 3 modifiable risk
factors for CVD, and 7 5% had subclinical CV damage even
before kidney replacement therapy onset.'’ Children are
an ideal cohort to study the earliest changes of CVD in
relation to derangements in mineral metabolism, because
they lack pre-existing CVD, traditional Framingham risk
factors such as diabetes or hypercholesterolemia, and are
not smokers.

The definitive measure of both short and long-term
success, however, will be our ability to introduce novel
conceptual frameworks for understanding the pathophys-
iology of disordered calcium—phosphate homeostasis and
the development of various bone and CV complications
associated with CKD, with the potential to translate directly
into better detection and diagnosis, better prevention,
more effective treatment strategies, and improved out-
comes for all patients with CKD. Exploring the critical role
of a delayed PTH response could represent one such pivotal
shift.” Taken together, these considerations underscore
both the urgency and the considerable gap we must close.
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