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Table 1. 

design

Population and 
age

Intervention 

dose

Intervention 
outcome

Comparator 

dose
Main outcome

Reid et al. 
(2001). 
Randomized 
clinical trial 
(6)

Men, outpatient 

Trochanteric region: 

Trochanteric region: 

Hoes et 
al. (2010). 

Patients with an 

rheumatic 
disease. 
Outpatient 
setting.

Patients were 
not categorized 

developed at least N/A

O

developed at least 
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et 
al. (2010). 
Randomized 
clinical trial 

Men and women 

Outpatient 
setting. administration.

et 
al. (2010). 
Randomized 
clinical trial 

Men and 
women aged 

Outpatient 
setting. administration.

spine: Increase in 

et al. 

randomized 
clinical trial 
(9)

Men, mean age: 

Outpatient 
setting.

129 

administration 

supplements: 
0.001). Increase in 

0.001). Increase in 

0.001).

N/A
0.001). Total hip: 

et 
al. (2005). 
Randomized 
clinical trial 
(13)

Japanese 

pausal women 
diagnosed 

asthma, with 
no recent use 

corticosteroids. 
Outpatient 
setting.

0.255). Total hip: 
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et 
al. (1995). 
Randomized 
clinical trial 
(10)

Men and women. 
Outpatient 
setting.

Ringe et 
al. (2003). 
Randomized 
clinical trial 
(11)

Men and women, 
mean age: 64 

Outpatient 
setting.

Ampoule 2 mg, 
intravenous 

3 months.

Devogelaer 
et al. (2013). 
Randomized 
clinical trial 
(12)

Men and women 
Treatment 

Reduction in 

Risedronate 5 

et 
al. (2005). 
Randomized 
clinical trial 
(13)

Japanese 
postmenopausal 
women 
diagnosed 

asthma, with 
no recent use 

corticosteroids, 
among others. 

Alendronate: 

with Alendronate.
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Lems et 
al
Randomized 
clinical trial 
(14)

Patients on 
corticosteroids 

months. ( months.

Fuji et al. 

Randomized 
clinical trial 
(15)

12 mo 0.36 mg/d

et al. 

Randomized 
clinical trial 
(16)

Patients with 
glomerular 
diseases; mean 

Group R: 
Risedronate, 

receiving steroid 
pulses.

Group A: 

changes: 

increase  

decrease (

decreased in R and 

all groups 

loss.

Lane et al. 
(2000). 
Randomized, 
controlled, 

group trial 

Postmenopausal 
women; age 

1 

prednisone 5–20 

0.001); sustained 
 at 24 mo. 

 in 
DPD.

glucocorticoids, 
calcium (1500 

predicted spine 

response (1–6 mo) 
correlated with 

. 
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Farahmand 
et al. (2013). 

clinical trial 

Teriparatide, n 

strength in all 
loading modes; 
strong positive 
correlation 

months.

Risedronate, 

correlated with 
strength gains (e.g., 

Thomas et 
al. (2013). 

cohort 

administrative 
claims data 
(19)

Women 

glucocorticoids 

Alendronate, 

Risedronate, 

ALN: 

5.22 to 3.51/100 

RIS: 
over 12 mo vs. 

in women with GIO. 

comparison.

Li et al. 

controlled 
(20)

glucocorticoids; 

microarchitecture.

 cortical 
Dcomp and 
preserved 
microarchitecture 

Stoch et 
al. (2009). 

controlled, 
multicenter. 
(21)

59); mean age 

men and women 
on 

12 months.

Alendronate 

vitamin D 400 

(p  0.001); 

0.001).

calcium and 
vitamin D 
regimen.

ALN 

0.001), trochanter 

(  0.001); 
ALN well tolerated, 
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et 
al. (2004). Postmenopausal 

women with 12 months 

calcium (1500  OPG vitamin D. ; 
supports uncoupling 

treatment.

et 
al

controlled 
(23)

Patients with 

women / 6 men; month (months 
point; 
mo vs. control calcium 

regimen.

clodronate did not 

groups.

Losada et al. 

controlled 
(24)

Patients: Mean 

men and women 

GIO on 5 mg/d 

3 months. IU/d.
were similar.

et 
al. (2003). 

prospective, 

controlled 
(26)

Heart transplant 
recipients; all on 

Alendronate 

resistance 

transplant.

 vs 

Alendronate 10 

no intervention.

alone in reversing 

et 
al. (2012). 

controlled 

Men (mean 

receiving 
glucocorticoids.

131; 5 mg IV 

calcium (1000 

D (400–1200 
IU).

(prevention), 

(treatment); 

0.05–0.001).

supplements.

greater 

and treatment arms 

0.0232); greater 
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Saag et al. 

controlled 

Adults (345 

men), aged 

GIOP (on 5 
mg/d prednisone 

3 mo).  new 

and vitamin D 
regimen.

 new 

0.36). 

Saag et al. 

controlled 
(29)

Patients with 
GIO; age 

calcium 1000 

 LS 

0.046).

supplements.

Saag et al. 

controlled 
(30)

Adults aged 

5 
mg/d prednisone 

 LS 

supplements.

serum calcium more 

Saag et al. 
(2016). 

controlled 
(31)

Patients 

prednisone dose supplements.

more sensitive to 

microarchitectural 
improvements in 

et al. 
(2012). Post 

controlled 
(32)

Patients with 

prednisone; 

treatment.

5 mg IV single 

calcium (1000 

D (400–1200 
IU).

postmenopausal 

60 
supplements.

in 
across multiple 

(gender, age, Vit 
D, steroid dose/
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Devogelaer 
et al. (2010). 

controlled 
(34)

Adults with 

categorized as 
low ( 5 mg/d), 

mg/d), or high 
( 15 mg/d).

: 

dose); greater  

dose categories; supplements.

than ALN overall 

diminished at high 

Liu et al. 
(2020). 

Patients with 

range varies 
across trials.

Multiple 
drugs studied: 
teriparatide, 

pamidronate, 
etc.; doses 
per standard 

and active 
comparators 
depending on 

n/doses across 
included 
studies.

Rehman et 
al. (2003). 

prospective, 
randomized, 
controlled, 

(33)

Postmenopausal 
women with 

mean age: 62 

12 months 

calcium 1500 

maintained at 

same calcium/
vitamin D 
regimen.

compressive strength 

periosteal apposition. 

Inoue et al. 

group, 
prospective 

Japanese 
patients with IgA 

10 men; mean 

normal renal 

changed to 0.009), 

0.034); no sig. 

Menatetrenone, 

detected 
microarchitectural 
preservation with 

superior in assessing 

Soen et al. 

multicenter, 

group, 
comparative 

Patients with 

all on 5 mg/d 

3 months.

At 24 mo:  LS 

alone in 



93

http://revistaendocrino.org/index.php/rcedmVolumen 13, número 2 de 2026

Glucocorticoid-induced osteoporosisGI Tirado Romero et al.

et 
al. (2020). 
Prospective, 

randomized 
clinical trial 
(36)

Patients with 

use; mean age: 

on 5 mg/d 
prednisone; 
various 
connective tissue 
diseases.

throughout.

sustained 

group.

et 
al. (2021). 
Prospective, 

randomized 
clinical trial

Patients with 

use; mean 

connective tissue 
diseases; all on 
glucocorticoids 
(mean PSL ~3 

Teriparatide 

(Switch group), 

then switched 

0.001), 

 with 

produced greater 

Iseri et al. 

randomized 
controlled 
trial (40)

Patients with 

glomerular 
disease; median 

naïve.

0.01); no sig. 

35 mg PO 

calcitriol 0.25 

Jinnouchi et 
al. (2000). 

center, 

comparative 
trial (41)

Patients (Group 

connective 
tissue disease; 
age 
all on 5 mg/d 
prednisone.

Group A: V.D3 resorption, improved 

and tended to 

Kanis et 
al

review and 

Postmenopausal 
women aged 50 

countries, 

Risedronate; 
modeled 
cohort, not a 

Reduction in 

thresholds.

no treatment; 
modeled 
scenario.

Risedronate (5 mg/

women 
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Langdahl et 
al. (2009). 

multicenter, 

controlled 
(43)

Patients 

postmenopausal 

premenopausal 

5 

glucocorticoids 
3 months.

: 

 new 

supplements.

incidence compared 

status.


