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Solutions to eAJKD’s Test Your Knowledge: Bone Disease and CKD 

Based on Miller AJKD review 

 

1.  D. A&B only 

Chronic kidney disease (CKD) is associated with increased fracture risk. Many 

physiologic factors might be responsible for this risk in the CKD cohort. As described by 

Miller, these include secondary hyperparathyroidism, abnormalities in 1,25-

dihydroxyvitamin D synthesis, phosphorus retention, chronic metabolic acidosis, and 

elevated sclerostin, and fibroblast growth factor 23 (FGF-23). The accompanying 

biochemical changes may independently and collectively alter bone remodeling 

(turnover) or mineralization. 

 

2. True 

According to Miller, there are a number of reasons why the WHO criteria for diagnosing 

osteoporosis can be used in patients with CKD stages 1 through 3. Initial trials of 

osteoporosis only excluded subjects with eGFR <30 mL/min. In addition, the measurable 

derangements in bone and mineral metabolism that suggest the presence of CKD-MBD 

(i.e., secondary hyperparathyroidism or hyperphosphatemia) are less pronounced at a 

GFR of >30 mL/min. 

 

3. E. None of the above 

DXA underestimates the fracture risk in CKD stages 4 and 5 (Miller). More sensitive 

methods for measuring cortical bone of the radius or tibia, such as (PQcT) or its high-

resolution counterpart (HrPQcT), perform better in the diagnosis of fractures in CKD 

stages 4 and 5 than DXA. This may be related to the enhanced abilities of these 

modalities to define bone size, bone microarchitecture, and cortical porosity. However, 

these tests have not been validated in the general population, let alone the early 

stages of CKD. Therefore, none of these modalities can be reliably used in advanced 

CKD patients. 

 

4. C. Bisphosphonates are actively secreted by the proximal tubule of the nephron 

As explained by Miller, bisphosphonates are cleared by the kidney by filtration and active 
proximal tubular secretion. Salmon calcitonin may be associated with an increase risk 
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of gastrointestinal cancers, and an FDA advisory panel recently suggested that its 
marketing for osteoporosis be discontinued. Raloxifene has a documented benefit to 
reduce the risk of vertebral fracture, but not of non-vertebral or hip fracture risk. 
Denosumab is an inhibitor of bone turnover that binds to an osteoblast (and osteocyte) 
derived glycoprotein, Rank-Ligand. This inhibits Rank-Ligand from binding to an 
osteoclast membrane receptor, RANK, thus inhibiting osteoclastogenesis. It is not 
excreted by the kidneys, but data in CKD stages 4 and 5 patients has not been 
published.  
 

5. B. All bisphosphonates have kidney-related toxicity if inappropriately dosed in 

the setting of reduced GFR 

Oral bisphosphonates have not been shown to have nephrotoxicity, while intravenous 
bisphosphonates, especially zoledronic acid, may induce a tubular lesion that 
mimics acute tubular necrosis (Miller). Zoledronic acid given as a dose of 8 mg 
monthly vs 4 mg monthly, and over 5 minutes vs 15 minutes, was responsible for a large 
proportion of acute kidney injury not seen with the lower dose and slower infusion rate. 
This implies that kidney damage might be related to the CMax (peak concentration of the 
drug) rather than the area under the curve (AUC). Intravenous bisphosphonates can be 
used if renally dosed and administered slowly (over 60 minutes). 
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