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Key Points

➢ One-third of long-term glucocorticoid (GC) users will  develop secondary osteoporosis. 
Fractures, which might  be asymptomatic, are the most serious consequence of 
glucocorticoid-induced osteoporosis (GIO), so quick diagnosis and prompt treatment are 
important. No safety margin exists for dose-dependent bone loss even at low GC dosages; 
osteoporotic effects are inevitable.

➢ While the risk of vertebral fractures is increased by 55% even at a prednisolone-equivalent 
dose of <2.5 mg, the relative risk of vertebral fractures is increased by 14 folds in patients who 
are treated at a dose of ≥15 mg/day and have a cumulative exposure level of ≥5  g.

➢ Since osteoporosis may develop even when low-dose or  short-term GC therapy is used, each 
patient treated with corticosteroids, regardless of sex, age, corticosteroid dosage, treatment 
duration, or administration method, should be carefully assessed for the risk of fractures.

➢ The first 3 months of GC treatment are critical for deficiency and bone loss. Thus, adequate 
prevention of GIO should be immediately implemented (lifestyle modification and calcium 
and vitamin D supplementation). Bisphosphonates are the first-line treatment for GIO, but 
other drugs should also be considered.

➢ When it is necessary to administer drug therapy to fertile women at moderate or very high risk 
of fractures, oral bisphosphonates and teriparatide are used as the first-line and 
second-line drugs, respectively.
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◦ The risk factors of GIOP include a d v a n c e d  a g e ,  G C  d o s e s ,  lo w  b o n e  m in e ra l  
d e n s ity  o f   th e  lu m b a r s p in e ,  p re s e n c e  o f p re v io u s  fra c tu re s ,  a n d  n o  
re c e ip t o f  b is p h o s p h o n a te  th e ra p y . 

◦ Although GIOP has no specific symptoms, vertebral fractures are useful for the diagnosis. It 
is recommended to evaluate whether there are vertebral fractures soon after initiating GC 
therapy. Also, asymptomatic vertebral fractures account for two-thirds of all osteoporosis-
related fractures. 

◦ Moreover, a pre-existing fracture, w ith  a  s c o re  o f 7  p o in ts , carries the greatest risk of a 
second fracture among the risk factors for fracture.

◦ Based on multiple network meta-analyses comparing the usefulness of drugs in patients 
with GIOP, a recombinant teriparatide has been shown to be the most effective drug for 
preventing vertebral fractures. The usefulness of abaloparatide for the treatment of GIOP 
cannot be determined because of the lack of studies.

◦ No studies on the efficacy of an antisclerostin antibody for treating GIOP have yet been 
published. Thus, no clear recommendations can be made.

◦ Recombinant teriparatide and an anti-RANKL antibody are more effective than 
bisphosphonates for preventing vertebral fractures. The use of the former drugs is 

recommended. R e c o m b in a n t te rip a ra tid e  is  re c o m m e n d e d  fo r p a tie n ts  
a t h ig h  ris k  o f  fra c tu re .
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How request BMD for GIOP 
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Anatomical distribution of the 

differences in the bone 

structure. Differences in the 

cortical and trabecular vBMD

are displayed using cross-

sectional images. The higher 

values in the case group 

compared to the control are 

presented in blue and green 

colors; the lower values in the 

case group compared to the 

control are presented in yellow 

and red colors.
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Female Male

Normal microarchitecture 

(NM) > 1.302 > 1.201

Partial degradation 
microarchitecture

(PDM)
1.157 – 1.302 1.003 – 1.201

Full degradation 
architecture 

(FDM/FM)
< 1.157 < 1.003 
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Sarcopenia
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Non dialysis CKD stage 5 patients had increased hip fracture risks compared to CKD stages 1-4. Female gender, 

patients’ age, history of fractures, diabetes, and Charlson–Deyo comorbidity index are independently 

associated with increased hip fracture risks.
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very
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Before beginning of treatment , secondary causes by lab. Tests should  be ruled out
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• NCPB(non-calcium-based phosphate binders) 
improves survival outcomes not only in the 

patients with CKD stages G3–4 but also in the 

patients with CKD stage G5D compared to 
CPB(calcium-based phosphate binders). 

• Therefore, NCPB should be selected over CPB, 

particularly in cases with high serum calcium 

levels or severe vascular calcification.
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• Calcitriol must be used in chronic kidney disease (CKD) primarily to 

manage secondary hyperparathyroidism (SHPT), which occurs due to 

declining kidney function leading to reduced calcitriol production. It is 

typically indicated in patients with CKD stages 4 and 5 who have severe 

and progressive hyperparathyroidism, especially when parathyroid 

hormone (PTH) levels are markedly elevated. Calcitriol helps control 

hypocalcemia by increasing intestinal calcium absorption and suppresses 

PTH secretion to prevent high bone turnover disease.

• Clinical guidelines suggest starting calcitriol in CKD patients when PTH 

levels rise above a certain threshold (e.g., between 150-250 pg/mL) along 

with hypocalcemia. Initial doses often begin low (e.g., 0.25 to 0.5 mcg 

orally) and are adjusted based on PTH and calcium levels. Calcitriol use is 

also recommended in CKD patients on dialysis to control SHPT, and in 

certain post-kidney transplant patients with low bone mineral density and 

reduced kidney function.
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In summary, calcitriol is reserved for:

• CKD stage 4 or 5 with severe and progressive secondary hyperparathyroidism,

• Hypocalcemia with elevated PTH,

• Patients on dialysis needing PTH suppression,

• Sometimes in early post-transplant with low eGFR and bone disease risk.

Careful monitoring of calcium and PTH levels is essential to avoid 

hypercalcemia.
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Type equation here.

>
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Sequential Therapy of Osteoporosis Drugs

◦ Consideration for sequential drug therapy should be made in the following scenarios: 

➢ (i)Ineffectiveness or adverse side effects of bone resorption 
inhibitors or prolonged therapy period; 

➢ (ii)When the recommended treatment course of bone 
formation promotors such as parathyroid hormone 
analogues is completed, the fracture risk still remains high, 
thus requiring continued treatment; 

➢ (iii)After discontinuation of short-acting drugs like 
teriparatide or denosumab, treatment needs to be 
maintained to sustain effects.
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Sequential Therapy of Osteoporosis Drugs

◦Sequential Treatment from Bone Formation 
Promoters to Bone Resorption Inhibitors

◦Sequential Treatment from Bone Resorption 
Inhibitors to Bone Formation Promoters

◦Sequential Treatment of Different Types of Bone 
Resorption Inhibitors

◦Sequential Treatment of Other Drugs
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