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Treating the renal patient who has
a fracture: Opinion vs evidence

In chronic
kidney disease,
underlying
conditions
differ from
patient

to patient
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ANAGING BONE HEALTH IN patients with
M chronic kidney disease presents unique
challenges. While the common end point—a
fracture—is comparable to that in patients
with osteoporosis, the underlying metabolic
conditions differ from patient to patient with
chronic kidney disease and may be dramati-
cally different from those in patients who have
osteoporosis without chronic kidney disease.

See related article, page 715

Renal osteodystrophy is not osteoporosis
Renal osteodystrophy is not osteoporosis.
While osteoporosis in people without kid-
ney disease is defined clinically on the basis
of bone mineral density (measured by bone
densitometry), renal osteodystrophy is a his-
tologic diagnosis made on bone biopsy: it is
a continuum between frankly low-turnover-
bone disease—encompassing adynamic bone
disease and osteomalacia—and frankly high-
turnover-bone disease, with severe secondary
hyperparathyroid bone disease and osteitis fi-
brosa. Histologically, there may or may not be
low trabecular bone volume or loss of connec-
tivity typical of the bone loss in osteoporosis.

Patients at both ends of the spectrum of bone
turnover in renal osteodystrophy may have the
same bone mineral density on densitometry. Low
bone mineral density may reflect inadequate min-
eralization (seen in osteomalacia and adynamic
bone disease) or increased peritrabecular fibrosis
(seen in secondary hyperparathyroid bone dis-
ease). High bone mineral density readings may
capture extraosseous calcifications, which are
very common in chronic kidney disease.
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Renal osteodystrophy is part of the syn-
drome called chronic kidney disease-mineral
and bone disease,! which is not limited to
bone fractures but may also affect vascular
health. Abnormal calcium deposits in vascu-
lar tissue—consistent with calciphylaxis and
associated with increased morbidity and mor-
tality rates in chronic kidney disease—may
occur with low bone turnover.

The diagnosis of osteoporosis in the general
population is based on clinical evidence: the
measured bone mineral density is compared
with normalized scores. Histologically, the
bone of the osteoporotic patient shows osteope-
nia with increased bone turnover and a shift
toward increased bone resorption, resulting in
loss of connectivity of the trabeculae, as well as
decreased trabecular volume. These conditions
are common in advanced age and in certain
pathologic states (eg, steroid therapy, metastat-
ic bone disease, Paget disease of bone).

[t is well accepted that the risk of fracture in
osteoporosis increases as measured bone min-
eral density decreases. Conversely, increasing
bone mineral density has been correlated with
fewer fractures. The clinician is often guided
by biomarkers of bone metabolism such as
urinary N-terminal cross-linked telopeptides
of collagen (NTx) in diagnosing and treating
bone breakdown.

Can bisphosphonates be used

in chronic kidney disease?

Bisphosphonates are antiresorptive agents
that bind to the hydroxyapatite of bone. They
poison the osteoclast (the bone-resorbing
cell), causing its death and thereby halting the
resorption of bone. Osteoblasts—the bone-
forming cells—are presumably not affected,
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and the bone continues to make osteoid,
which is subsequently mineralized. Bone turn-
over is dramatically decreased. The net effect
is increased bone density in people with osteo-
porosis. The half-life of these agents is years.

In the general population, bisphosphonate
therapy has been associated with decreased
risk of fragility bone fractures. However, the
long-term effects are not yet known. Indeed,
jaw necrosis—possibly due to low bone turn-
over—is being reported with increasing fre-
quency.? Fractures associated with low bone
turnover in patients without chronic kidney
disease treated with bisphosphonates long-
term are now being reported.**

In an article in this issue of the Jowrnal,’
the author advocates the use of bisphospho-
nate therapy in patients with chronic kidney
disease who have low bone mineral density.
However, treating patients who have chronic
kidney disease on the basis of low bone min-
eral density with bone-suppressing agents may
further depress bone turnover and lead to
more extraosseous calcifications as the turned-
off bone is unable to accept serum calcium.®

Further, it is unclear how long “long-term”
would be in a patient with advanced chronic

and bone-specific alkaline phosphatase—are
not valid in patients with chronic kidney dis-
ease, for obvious reasons: with declining renal
function, the various markers accumulate in
the serum. Urinary NTx does not apply in pa-
tients with advanced chronic kidney disease
or end-stage renal disease.

How should renal osteodystrophy be treated?
Nephrologists currently focus therapy on re-
ducing hyperphosphatemia (associated with
increased morbidity across all stages of chron-
ic kidney disease), replenishing vitamin D as
much as possible without causing hyperphos-
phatemia and hypercalcemia, and suppressing
parathyroid hormone secretion.

However, there is not enough evidence on
what the goal should be with respect to para-
thyroid hormone in patients with chronic kid-
ney disease who are not on dialysis. Although
in the recent past many believed that parathy-
roid hormone goals should be 150 to 300 pg/
mL in dialysis patients, the latest guidelines
suggest that perhaps this goal is too narrow
and may lead to more adynamic bone disease.
Similarly, there is no consensus on the use of
synthetic parathyroid hormone analogues.

Bisphosphonate therapy, particularly with
pamidronate (Aredia) and zolendronic acid
(Reclast), has been associated with adverse
renal effects even in patients without chronic
kidney disease. There are no prospective stud-
ies of the effects of these agents in patients
with depressed renal function.

The patient with chronic kidney disease
who has a fracture remains a unique problem
for the nephrologist, primary care physician,
and subspecialist. Efforts should be concentrat-
ed on preventing and treating metabolic bone
disease in its entire spectrum, with rational,
prospective studies, and should not depend on
anecdotal reports. Opinions abound, without

Opinions kidney disease: Would the half-life of the bis-
abound, phosphonates be tremendously increased, lead-
. ing to adverse events sooner? Would adynam-

but without ic bone disease promptly develop, leading

adequate to rampant jaw necrosis and bone fractures?

evidence Would vascular calcification flourish?

to back Bone biomarkers are hard to interpret
in chronic kidney disease

them up In chronic kidney disease, the interpretation
of biomarkers of bone metabolism is notori-
ously unreliable. The usual chemistry values
associated with clinical osteoporosis in the
general population—ie, elevated levels of
urinary NTx, serum C-terminal cross-linked
telopeptides of collagen (CTx), osteocalcin,
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