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O

steoporosis is an important comorbidity in patients
with chronic kidney disease (CKD). Compared with
individuals who do not have CKD, the prevalence of
osteoporosis and the risk of fractures is higher in individuals with CKD.1,2 Major bone fractures in patients
with CKD are a global health care burden and are often
associated with high rates of hospitalization, death, and
high health care–associated costs.3,4
The conditions associated with CKD complicate the
diagnosis and treatment of osteoporosis. Impaired skeletal
strength in patients with CKD occurs via a different
mechanism: the so-called CKD–mineral and bone disorder
(MBD). Bone disorders caused by CKD-MBD are termed
renal osteodystrophy, a form of osteoporosis and a complex heterogeneous disorder of bone quality and density.
Although bone biopsy is the gold standard diagnostic tool
for renal osteodystrophy, it has limited availability, and it
is not suitable for repeated evaluations. Though several
agents are effective for the treatment of osteoporosis in the
general population,5 the use of anti-osteoporotic drugs
may lead to adynamic bone disease in patients with CKD,6
making treatment for osteoporosis in such patients an area
of high unmet need.
The 2017 KDIGO guideline on CKD-MBD represented a
dramatic paradigm change in the diagnosis and treatment
of osteoporosis in patients with CKD.7 The guideline recommends measuring bone mineral density (BMD) to
assess fracture risk in patients with CKD-MBD and/or
clinical risk factors for osteoporosis. In addition, the
guideline removed the requirement for bone biopsy before
initiating antiresorptive therapy for osteoporosis because
of the need to individualize the use of these drugs in patients with CKD. The guideline changed the way nephrologists think about osteoporosis and its treatment in
patients with CKD; nonetheless, there is no clear direction
for how nephrologists should manage their patients.8
In a Cochrane Review9 we assessed the effectiveness of
pharmacological interventions versus placebo or no treatment for osteoporosis in patients with CKD stage 3 to stage
5 treated with dialysis (CKD 3-5D). We provide a summary of its findings here.
We searched the Cochrane Kidney and Transplant
Registry through January 25, 2021, for randomized
controlled trials (RCTs) and quasi-RCTs of pharmacological interventions for osteoporosis in people with CKD
3-5D. We conducted a pairwise random-effects metaanalysis to estimate the efficacy and safety of
794

pharmacological therapy. The risk of bias was evaluated
using the Cochrane risk of bias tool, and the certainty of
evidence was ascertained using GRADE.10
Findings
Seven studies (48 records; 9,164 participants) were
included in this study. The sample sizes ranged from 50 to
4,973, and 5 studies were included in the subgroup of
large studies. All studies included postmenopausal women
exclusively. Five studies (42 records; 9,054 patients)
included patients with CKD 3a-4. Two studies (6 records;
110 patients) included patients undergoing hemodialysis
or with CKD 5 but not receiving dialysis. For all participants, CKD-MBD was stable or controlled at baseline. A
total of 5 anti-osteoporotic drugs were identified: abaloparatide, alendronate, denosumab, raloxifene, and teriparatide. The follow-up duration ranged from 8 to 54
months.
We were unable to perform the qualitative analysis as
planned because most of the studies reported both vertebral and nonvertebral or clinical fracture. Therefore, we
divided “fracture at any site” into “vertebral fracture by
radiography” and “clinical fracture” (defined as any site
fractures with fracture-related symptoms).
Patients With Osteoporosis and CKD 3-4

Anti-osteoporotic drugs may reduce the risk of vertebral
fracture (risk ratio [RR], 0.52 [95% CI, 0.39-0.69]; low
certainty evidence due to a serious risk of bias and
inconsistency) (Fig 1A). Anti-osteoporotic drugs probably
make little or no difference to the risk of clinical fracture
(RR, 0.91 [95% CI, 0.79-1.05]; moderate certainty evidence due to a serious risk of bias) (Fig 1B) and adverse
events (RR, 0.99 [95% CI, 0.98-1.00]; moderate certainty
evidence due to a serious risk of bias). We were unable to
include studies for BMD at the femoral neck, lumbar spine,
or total hip in the meta-analysis because they only reported
the percentage change in BMD in the intervention group.
Patients With Osteoporosis and CKD 5-5D

The anti-osteoporotic drug raloxifene may slightly
improve lumbar spine BMD (mean difference, 0.03 [95%
CI, 0.03-0.04]; low certainty evidence due to a serious risk
of bias and indirectness). No adverse events were reported
in either study. It is uncertain whether raloxifene can
reduce the risk of clinical fractures (RR, 0.33 [95% CI,
0.01-7.87]; very low certainty evidence due to a serious
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Figure 1. Forest plot of anti-osteoporosis drugs (abaloparatide, alendronate, denosumab, raloxifene, and teriparatide) versus placebo
for patients with osteoporosis and CKD stages 3-4 for (A) vertebral fracture by radiography and (B) clinical fracture. Abbreviations:
CKD, chronic kidney disease; IV, inverse variance; SE, standard error. Original graphics © 2021 The Cochrane Collaboration; adapted from Hara et al9 with permission of the copyright holder.

risk of bias and serious imprecision). It is unclear whether
raloxifene improves femoral neck BMD (mean difference,
0.01 [95% CI, 0.00-0.02]; very low certainty evidence due
to a serious risk of bias, inconsistency, and indirectness).
The effect of raloxifene in reducing the risk of death remains uncertain (RR, 1.00 [95% CI, 0.22-4.56]; very low
certainty evidence due to a serious risk of bias and
imprecision).
Conclusions
For patients with CKD 3-4, anti-osteoporotic drugs may
reduce the risk of vertebral fracture with low certainty.
Moderate certainty evidence suggests that anti-osteoporotic
drugs have little or no effect on the risk of clinical fractures
and adverse events. For patients with CKD 5-5D, it is unclear
whether raloxifene reduces the risk of clinical fracture and
death because the certainty of this evidence is very low.
Raloxifene may slightly improve lumbar spine BMD (low
certainty evidence). Because the certainty evidence is very
low, it is uncertain whether raloxifene improves BMD in the
femoral neck. There is a need for larger studies involving
men, children with CKD, and people with unstable CKDMBD to determine the effectiveness of each antiosteoporotic drug at various stages of CKD.
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