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a  b s  t r a  c t

The use of glucocorticoids is the  most frequent cause of osteoporosis and osteoporotic frac-

tures. Considering that glucocorticoid-induced osteoporosis (GIOP) is an underestimated

and generally untreated problem, the Bone Metabolism study group of the Colombian Asso-

ciation of Rheumatology decided to create this Clinical Practice Guideline (CPG) in order to

support rheumatologists and other specialists in the  country who use this type of medi-

cation  to  manage inflammatory and autoimmune conditions, with recommendations on

prevention, diagnosis, and treatment of GIOP. The recommendations presented here were

constructed following the GRADE-ADOLOPMENT methodology. The American College of

Rheumatology guideline, Guideline for the Prevention and Treatment of Glucocorticoid-

Induced Osteoporosis, was selected as  the  source for updating the literature searches. The
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development of this CPG also included the participation of clinical experts from different

specialties, patients, and the EpiThink Health Consulting technical-methodological team.

©  2024 Published by  Elsevier España, S.L.U. on behalf of Asociación Colombiana de

Reumatologı́a.
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r  e s u m  e n

El uso de glucocorticoides es la causa más frecuente de osteoporosis y fracturas osteo-

poróticas. Puesto que la osteoporosis inducida por  glucocorticoides (OIG) es un problema

subestimado y  generalmente no tratado, el  grupo de estudio de Metabolismo Óseo de  la

Asociación Colombiana de Reumatología decidió elaborar esta guía de práctica clínica (GPC),

con  el fin de apoyar a  los reumatólogos y a otros especialistas del país que usan este tipo de

medicamentos para el manejo de condiciones inflamatorias y  autoinmunes, con recomen-

daciones sobre prevención, diagnóstico y  tratamiento de la OIG. Las recomendaciones aquí

planteadas se  construyeron siguiendo la metodología Grade-Adolopment. Se seleccionó la

guía  del Colegio Americano de Reumatología, Guideline for the Prevention and Treatment of

Glucocorticoid-Induced Osteoporosis, como fuente para  la actualización de  las búsquedas de  la

literatura. El desarrollo de esta GPC contó además con la participación de expertos clíni-

cos  de diferentes especialidades, pacientes y  el equipo técnico metodológico de  EpiThink

Health Consulting.

© 2024 Publicado por Elsevier España, S.L.U. en nombre de Asociación Colombiana de

Reumatologı́a.

Introduction

Currently, glucocorticoids are administered in 0.5%–1% of the
general population and in  3% of people over 50  years of
age worldwide.1,2 These drugs are potent osteopenic agents
that exert their action in many sites and affect bone home-
ostasis due to the reduction in bone density they produce,
which ranges between 10 and 40%,3 regardless of the con-
dition of the subject who  initiates their use.4 The rate of
bone loss depends on the dose and duration of corticos-
teroid therapy; it  is  estimated that between 30  and 50%
of those who  receive long-term treatment of this type suf-
fer fractures.3 These glucocorticoid-induced fractures occur
more often due to certain identified risk factors, such as  age
over 55 years, female sex, white race, and long-term use of
prednisolone at a dose higher than 7.5 mg/day.5 The annual
incidence of vertebral and non-vertebral fractures in stud-
ies of glucocorticoid-induced osteoporosis (GIOP) was 5.1%
among patients who  used glucocorticoids chronically and
2.5% in those who had just started treatment with these
drugs.5–7

The use of glucocorticoids is  the most frequent cause
of osteoporosis and osteoporotic fractures,6,8 however, it is
recorded that about 14% (reported ranges of 6%–42%) of
patients who  use these drugs receive some type of treatment
to prevent the bone loss caused by their consumption.9–11

These data suggest that GIOP is an underestimated and gen-
erally untreated problem.12 This disease occurs mainly in

adults between 20  and 45 years of age,13,14 although all ages
are  affected by the clinical complications associated with
fragility fracture, which increase morbidity (pain, physical dis-
ability, and decreased quality of life), mortality and the risk
of presenting new fractures. All of these implications have
an important impact at a clinical, social and economic level,
which is why recognition of this problem and immediate
action are essential.

In Colombia, based on national registries from the years
2012–2018, the estimated prevalence of osteoporosis is 2440
cases per 100,000 inhabitants over 50 years of age.15 In a  study
conducted in Bogotá in patients over 50 years of age, osteo-
porosis in the spine and hip had a  prevalence of 15.7 and 11.4%,
respectively.1,2,6,8 With this information and the expanded use
of glucocorticoids in routine medical practice, GIOP represents
a relatively unnoticed health problem in the  country. This CPG
provides an updated compendium of the available evidence
regarding the prevention, diagnosis and treatment of GIOP. It
is  aimed at general practitioners, specialist doctors and other
health professionals involved in the care of patients at risk or
with GIOP, at different levels of care.

The recommendations included are aimed at minimizing
the risks associated with GIOP, positively impacting the health
of the population at risk or with this disease, promoting the
rational and pertinent use of resources by preventing GIOP
and the related bone events, in addition to constituting a  sup-
port instrument for decision makers in the  health system of
Colombia.
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Table 1 – General principles in  the management of patients with glucocorticoid-induced osteoporosis.

The recommendations made in this guide are guiding, although they do  not  constitute a rigid guideline for the care  of  patients with GIOP.
Doctors must  make individualized decisions, ideally through a shared process that considers the values and preferences of the patient.

This guideline sets out management orientations based on  frequent clinical circumstances; exceptional cases must be reviewed on an
individual basis.

A treatment recommendation that favors one medication over another means that the preferred drug would be the first choice; however,
this does not  imply that the non-favored medication is  contraindicated for use in such a situation, so it may still be  a potential option
under certain conditions.

All patients evaluated for  GIOP should receive the  necessary education and interventions to modify lifestyles towards healthy habits
(nutrition and physical activity) useful to reduce the risks associated with the  disease.

Therapeutic decisions must always consider the general conditions, risk  factors and comorbidities of  the  patient. Causes other than
osteoporosis should be  diagnosed, evaluated, and specifically treated, and treatment of  the  underlying disease should be  optimized.

Multidisciplinary management that allows for  preventive measures, adequate control of  GIOP, and management of  associated conditions
should be promoted in all  healthcare settings.

This CPG provides pharmacological recommendations according to the  evidence, despite the non-availability of  some medications in the
country, but which may be  included by national regulations in  the  future.

No explicit economic analyzes were made in this CPG; however, management decisions for patients at  risk or with GIOP should consider the
associated medical and social costs.

CPG: Clinical Practice Guideline; GIOP: glucocorticoid-induced osteoporosis.

Methodology

The development of this CPG included the participation of
clinical experts from different specialties, patients and the
methodological technical team of EpiThink Health Consulting
participated in the development of this CPG (see participants
and declaration of interests in  Appendix Asupplementary
material 1). The recommendations presented here were con-
structed following the GRADE-ADOLOPMENT methodology
(see methodological details in Appendix Asupplementary
material 2).16 The population included in  this guideline con-
sisted of adults aged 18 years or older, at risk or with GIOP,
regardless of the pathology of indication (patients exposed to
inhaled glucocorticoids and those with glomerular filtration
rate [GFR] lower than 30 mL/min were excluded).

The development group formulated the clinical questions
and the outcomes of interest for the approach of the CPG, con-
ducted a systematic search of the guidelines and carried out
a quality assessment with the AGREE II instrument.17 Due to
its high quality, adaptability and convenience, the  Guideline
for the Prevention and Treatment of Glucocorticoid-Induced
Osteoporosis of the American College of Rheumatology18 was
selected as a source for updating the literature searches.

Once the matching recommendations for each question
posed were identified, the original strategies were reproduced
in the Medline (via PubMed), Embase (Elsevier) and Cochrane
databases. In addition, the LILACS database was used to
include Latin American evidence. For the literature search of
the questions not posed in  the source guide, strategies that
combined free and controlled language terms according to
the thesaurus corresponding to  each database were created
(see the search strategies and the results of the search in
Appendix Asupplementary material 3). The selection of the
identified references was carried out by two reviewers inde-
pendently, who  evaluated the documents under the eligibility
criteria, initially screening the  references by title and abstract,
and then reviewing the  full text of the potentially relevant
articles (see PRISMA in Appendix Asupplementary material
4). A quality assessment was performed on the selected arti-
cles, and the evidence was summarized in tables, according

to the  GRADE methodology (see summary of the evidence in
Appendix Asupplementary material 5).

Each expert in the development group, made up of 10
specialists in rheumatology, reviewed the  original recommen-
dations of the source guide along with the new evidence
resulting from the  update, and defined, at his/her discre-
tion, whether the  original recommendation should be adopted
or adapted. Subsequently, in multiple discussion sessions,
the construction of the recommendations was carried out.
Finally, a multidisciplinary group of 19  specialists (rheumatol-
ogy, endocrinology, gynecology and orthopedics) and a patient
representative reviewed in session the questions raised, the
supporting evidence for each topic and the recommendations
made for each clinical issue. The panel participants voted
on each of the recommendations, discussed the  risk-benefit
balance, the  feasibility of implementation and the possible
impact on the use of resources (see voting results in Appendix
Asupplementary material 6). A  preliminary version of the
guideline manuscript was reviewed and adjusted by all mem-
bers of the development group and subsequently sent for
external peer review.

All aspects contemplated in  this guide are subject to peri-
odic review, as justified by the evolution of medical knowledge,
technology and practice (see the updating process in  Appendix
Asupplementary material 2).

Recommendations

The general principles and key definitions applicable to this
guide are described below (Tables 1 and 2).

The recommendations made for the prevention, evalua-
tion, and management of patients with GIOP are summarized
and schematized in Table 3 and Fig. 1.

Prevention  of  GIOP

Recommendation  1

In adults who are taking prednisolone for more than 3  months
at doses ≥2.5 mg/day, or  its equivalent, it is recommended to
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Table 2 – Definitions and categories of fracture risk in GIOP.

Drugs and concepts Description

Long-term use of glucocorticoids Administration of  glucocorticoids for 3 months or more
Very high doses of  glucocorticoids Initial dose ≥ 30  mg of prednisolone, or equivalent, cumulative dose > 5 g for one year
Oral bisphosphonates Alendronate, risedronate, ibandronic acid
Intravenous bisphosphonates Zoledronic acid, ibandronic acid
Therapeutic failure Adults ≥ 40 years of  age who continue treatment with glucocorticoids and present a

fracture 18  months or more after starting treatment with oral bisphosphonate, or a
decrease in BMD ≥ 10%/year, after one  year of  treatment

Fracture risk categories in  patients
treated with glucocorticoids

High risk of fracture18,19 In adults  ≥ 40  years of age

Previous fragility fracture
T-score in BMD < -2.5 in the hip or spine, or risk  assessment by FRAX*  ≥20% for major
fracture, ≥3% for  hip  fracture
In adults  < 40  years of age

Previous fragility fracture
Moderate risk  of  fracture18,19 In adults  ≥ 40  years of age

Risk assessment by FRAX*  10%−19%  for major fracture, >1% and <3%  for  hip  fracture
In adults  < 40  years of age

Z  score in BMD < -3  in the hip or spine or rapid bone  loss (10% in the hip  or spine in one
year) and continuation of  glucocorticoid treatment at 7.5 mg/day for 6 months

Low risk of fracture18,19 In adults  ≥ 40  years of age

Risk assessment by FRAX * <10% for  major  fracture, ≤1% for hip fracture
In adults  < 40  years of age

None of the risk factors aforementioned, except treatment with glucocorticoids

BMD: bone mineral density; FRAX: fragility fracture risk calculation instrument.20 Major osteoporotic fracture includes fractures of  the spine
(clinical), hip, wrist, or humerus; GIOP: glucocorticoid-induced osteoporosis.
∗ 10-year risk adjusted for  glucocorticoids.

optimize the intake of calcium and vitamin D together with
lifestyle modifications.

Conditional recommendation in favor, low quality of evidence.
Good practice point: The dosage of vitamin D (minimum

800 IU/day) should be adjusted until serum concentrations of
30−50 ng/mL are achieved, and the calcium dosage should be
adjusted until 1200–1500 mg/day of elemental calcium intake
is achieved, taking into account the dietary intake and the
patient’s tolerance to supplementation.

Recommendation  2

In  adults of 30 years of age or older who receive treatment
with very high doses of glucocorticoids (initial dose ≥ 30 mg  of
prednisolone for more  than 3  months or  cumulative dose > 5 g
in one year, or its equivalent), the administration of oral bis-
phosphonate is recommended (alendronate or risedronate),
together with calcium and vitamin D.

Conditional recommendation in favor, low quality of evidence.
Good practice point: the therapeutic decision in GIOP

should consider risk factors and comorbidities. In women of
reproductive age who  are going to receive bisphosphonates, a
safe method of contraception should be guaranteed.

Summary  of  the  evidence

A cohort study,19 which included 244,235 oral corticosteroid
users and 244,235 controls, demonstrated the increased risk of
fractures, mainly vertebral and hip, during glucocorticoid ther-
apy in relation to the dose (fracture incidence rate [RR ]: 1.44;
95% confidence interval [CI]: 1.34–1.54). In adults receiving very
high doses of glucocorticoids, clinical trials with follow-up

at 6  and 36  months showed that supplementation with  cal-
cium and vitamin D did not present significant differences in
terms of vertebral or non-vertebral fractures, compared to no
supplementation.21,22

A  network meta-analysis23 (16 randomized clinical trials
[RCTs]) investigated the effect of vitamin D or calcium on the
increase of bone mineral density (BMD) in 1073 adults under-
going glucocorticoid therapy. It was found that alfacalcidol
plus calcium and calcitriol plus calcium produced the great-
est  percentage increase in the  BMD of the  lumbar spine and
femoral neck, respectively, compared to no treatment. The
measures of effect were not statistically significant, as well as
the limited data available for vertebral fracture outcomes.21,22

On the other hand, the  evidence of adding bisphosphonate
to calcium and vitamin D  in  adults who receive glucocorticoid
therapy at very high doses was summarized in 2 meta-
analyses,24,25 which reported a  24-month risk reduction in
vertebral fractures in  the population with GIOP. Alendronate
showed maintenance of BMD and reduced risk of fracture for
up to 24 months.26–30 In a  cohort study, based on records of
more  than three million patients, alendronate significantly
reduced the risk of hip fracture and non-vertebral fracture.31 In
the population that received high doses of steroids, two RCTs
with risedronate showed a reduced risk of vertebral fractures
compared to calcium and vitamin D alone.32,33 The certainty
of the evidence for bisphosphonates in the prevention of GIOP
is of low to moderate quality, and in some of the reported
effect measures the numerical differences were not statisti-
cally significant. Follow-ups for up to 36 months reported no
differences in  adverse events due to bisphosphonates com-
pared to calcium and vitamin D alone.24,25
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Table 3 – Recommendations for the prevention, diagnosis and treatment of glucocorticoid-induced osteoporosis in
Colombia.

Recommendation PICO

Prevention of GIOP

Recommendation 1 1−6

In adults who are taking prednisolone for more than 3 months at  doses ≥ 2.5 mg/day, or its equivalent, it  is
recommended to optimize the intake of  calcium and  vitamin D together with lifestyle modifications.

Conditional recommendation in favor, low quality of evidence.

Good practice point: The dosage of  vitamin D (minimum 800 IU/day) should be  adjusted until  serum concentrations of
30−50 ng/mL are achieved, and  the calcium dosage should be  adjusted until 1200–1500 mg/day of  elemental calcium intake
is achieved, taking into account the dietary intake and the patient’s tolerance to supplementation.
Recommendation 2 1−6

In adults aged 30  years  or older who receive treatment with very high doses of  glucocorticoids (initial dose ≥ 30  mg of
prednisolone for more than  3  months or cumulative dose > 5 g  in one year, or its equivalent), the  administration of  oral
bisphosphonate is  recommended (alendronate or risedronate), together with calcium and vitamin D.

Conditional recommendation in favor, low quality of evidence.

Good practice point: the therapeutic decision in GIOP should consider risk factors and comorbidities. In  women of
reproductive age  who are going to  receive bisphosphonates, a safe method of contraception should be  guaranteed.
Diagnosis and risk assessment

Recommendation 3 7

In adults who take prednisolone for more than 3 months, at  doses ≥  2.5 mg/day, or its equivalent, it is recommended to
perform bone densitometry (DXA) and evaluate the presence of  vertebral fracture.

Strong recommendation in  favor, low  quality of evidence.

Good practice point: deepen the diagnosis and  the  general health status of  the patient through paraclinical tests which
include glucose, kidney function and  thyroid function before starting therapy.
Recommendation 4| 7

In adults under 40  years  of  age, it is recommended to classify the  risk  according to the presence of  fragility fracture or
the evaluation of bone  mineral density (Z-score). Annual follow-up is recommended.

Strong recommendation in  favor, low  quality of evidence

Recommendation 5 7

In adults aged 40  years  or older, risk  assessment based on  the  presence of fragility fracture or assessment of bone
mineral density (T score) and fracture risk using  the  fragility  fracture risk calculation instrument (FRAX) is  recommended.
If available, Trabecular Bone  Score (TBS) should also be performed. Annual densitometric follow-up is  recommended.

Strong recommendation in  favor, low  quality of evidence.

Good practice point: evaluate the risk of  falls  and  associated factors (patient-related and environmental) and implement
measures for their prevention.
Treatment of GIOP

Recommendation 6 8−11

In adults with GIOP and  low risk of fracture, treatment with calcium and vitamin D is  recommended, in addition to
lifestyle modifications.

Strong recommendation in  favor, low  quality of evidence.

Recommendation 7 12−14

In adults under 40  years  of  age with GIOP and moderate to high risk  of fracture, treatment with oral bisphosphonates
(alendronate or risedronate), calcium and vitamin D is recommended. In  case of contraindication to oral bisphosphonates,
other therapies, in order of preference, are:

Moderate risk: intravenous bisphosphonate (zoledronic acid), teriparatide and denosumab.
High risk: teriparatide.
Conditional recommendation in favor, low quality of evidence.

Recommendation 8 12−14

In adults aged 40  years  and  older, with GIOP and moderate to high risk of fracture, treatment with oral bisphosphonates
(alendronate or risedronate) is recommended. In  case of  contraindication of  oral bisphosphonates, other therapies, in
order of preference, are: intravenous bisphosphonate (zoledronic acid), teriparatide and denosumab.

Strong recommendation in  favor of oral bisphosphonates, conditional for other therapies, low  quality of evidence.

Treatment of GIOP in  special situations

Recommendation 9 15

In women with GIOP who want to become pregnant, are pregnant or breastfeeding and are  at  high risk of  fracture, the
use of calcium and vitamin D is recommended. The risk  should be reevaluated once pregnancy and the breastfeeding
period have ended, to determine the treatment that should be  followed.

Conditional recommendation in favor, very low quality of evidence.

Good practice point: In the event of  a fracture during the breastfeeding period, it must  be  established whether
pharmacological treatment should be prioritized.
Recommendation 10 16

In adults with GIOP, with an  organ transplant, glomerular filtration rate ≥ 30  mL/min*  and no  evidence of  adynamic bone
disease, who continue treatment with glucocorticoids, the same treatment as for adults without transplants is
recommended.
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– Table 3 (Continued)

Recommendation PICO

Conditional recommendation in favor, low  quality of evidence.

Good practice point: All patients with kidney transplant should be  evaluated by a specialist in metabolic bone diseases.
Lack of therapeutic response in GIOP

Recommendation 11 17

In case of lack of  response to oral bisphosphonates, it is  recommended to evaluate the causes, such as inadequate
calcium and vitamin D supplementation, intolerance or adherence problems, among others, before defining a  change in
therapeutic behavior.

Conditional recommendation in favor, expert consensus.

Recommendation 12 17

In case of gastrointestinal intolerance to  oral bisphosphonates, it  is  recommended to switch to an intravenous
bisphosphonate (zoledronic acid). If  infrequent serious adverse events occur, such  as  uveitis, osteonecrosis of  the  jaw, and
atypical fracture, it  is  recommended to switch to another therapeutic group.

Conditional recommendation in favor, low  quality of evidence.

Recommendation 13 17

In case of therapeutic failure with bisphosphonates, it  is  recommended to change therapy to denosumab or teriparatide.
Conditional recommendation in favor, low  quality of evidence.

Long-term treatment of GIOP

Recommendation 14 18

In adults with GIOP who have  received bisphosphonates (3–5  years), remain at moderate-high risk of fracture and
continue taking glucocorticoids, treatment with bisphosphonates can be  extended to the maximum time indicated or
switched to denosumab or teriparatide, depending on  the medical judgment and the characteristics of  the patient.

Conditional recommendation in favor, very low quality of evidence.

Good practice point: treatment with alendronate or risedronate should not be prolonged for  more than 10  years;
treatment with zoledronic acid should not  be extended for more than 6 years.
Recommendation 15 19

In adults aged 40  years or older,  with GIOP on  treatment, who definitively discontinue glucocorticoid therapy and are
evaluated as having a low risk  of fracture, it  is  recommended to discontinue the drug for osteoporosis but continue taking
calcium and vitamin D.

Conditional recommendation in favor, very low quality of evidence.

Recommendation 16 20

In adults aged 40  years or older,  with GIOP on  treatment, who definitively discontinue glucocorticoid therapy and are
evaluated as having moderate to high risk  of  fracture, it is  recommended to continue the  drug for osteoporosis in addition
to calcium and vitamin D.

Conditional recommendation in favor, expert consensus.

BMD: bone mineral density; DXA: Dual-Energy X-ray Absorptiometry; FRAX: fragility fracture risk calculation instrument 20;  GIOP: glucocorticoid-
induced osteoporosis; PICO: research question in format P:  population I: intervention C: comparator O:  outcomes; TBS: trabecular bone score.
∗

≥35 mL/min for zoledronic acid.

The available evidence for intravenous bisphosphonates
in the general population with osteoporosis34–36 shows a  sig-
nificant reduction in the  risk of vertebral and non-vertebral
fractures. In patients who received glucocorticoids, an  RCT37

showed that zoledronic acid was  not inferior to oral rise-
dronate in increasing the BMD of the lumbar spine at 12
months, although there were more  adverse events in the group
that received intravenous bisphosphonate.

The administration of teriparatide was addressed by 2
meta-analyses24,25 in a  population that received high doses
of steroids and follow-ups for up to 36 months, which showed
a reduction in the risk of vertebral and non-vertebral fractures,
compared to calcium and vitamin D. In the same way, follow-
ups for up to 36 months showed a  reduction in the risk of
vertebral fractures compared with oral bisphosphonate (low
quality of evidence).38,39

Meanwhile, a  meta-analysis25 that analyzed the associa-
tion of denosumab with calcium and vitamin D showed a
significant reduction in the risk of non-vertebral fracture in
a population that received high doses of steroids. No  studies
addressed the comparison of denosumab with bisphospho-
nates or teriparatide in this patient population.

Panel  discussion

Although it has been demonstrated that there is bone involve-
ment and an  increased risk of fracture with different doses of
prednisolone, particularly with doses higher than 7.5 mg/day,
patients who receive systemic glucocorticoids also have dif-
ferent risk factors for osteoporosis and predisposing factors
for osteoporotic fractures, so an individualized risk assess-
ment is required, regardless of the doses of glucocorticoids
administered.

The evidence exposes the need to administer preventive
treatments against bone loss in high-risk patients, and the
panel makes clarifications regarding the adjustments of the
dose of vitamin D to ensure adequate intake of calcium, tak-
ing into account the dietary intake and patient tolerance to
supplementation.

Diagnosis  and  risk  assessment

Recommendation  3

In adults who take prednisolone for more  than 3 months, at
doses ≥ 2.5 mg/day, or its equivalent, it is recommended to
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Fig. 1 – Algorithm for the prevention, evaluation and management of glucocorticoid-induced osteoporosis in adults.

*Or equivalent doses.

**Initial dose ≥ 30  mg of prednisolone for more  than 3 months or cumulative dose > 5 g in one year, or its equivalent.

****Paraclinical tests before starting therapy: glucose, kidney and thyroid function and others, depending on comorbidities

and general condition.

IV bisphosphonate: zoledronic acid; oral biphosphonate: alendronate, risedronate; DXA: Dual-energy X-ray absorptiometry;

AE: Adverse events; FRAX: fragility fracture risk calculation instrument; GC: glucocorticoids; IV: intravenous.

perform bone densitometry (DXA) and evaluate the presence
of vertebral fracture.

Strong recommendation in favor, low quality of evidence.
Good practice point: deepen the diagnosis and the general

health status of the patient through paraclinical tests which
include glucose, kidney function and thyroid function before
starting therapy.

Recommendation  4

In adults under 40 years of age, it is  recommended to classify
the risk according to  the presence of fragility fracture or the
evaluation of bone mineral density (Z-score). Annual follow-
up is recommended.

Strong recommendation in favor, low quality of evidence.

Recommendation  5

In adults aged 40 years or older, risk assessment based on the
presence of fragility fractures or assessment of bone mineral
density (T score) and of fracture risk using the fragility fracture
risk calculation instrument (FRAX) is recommended. If  avail-
able, Trabecular Bone Score (TBS) should also be performed.
Annual densitometric follow-up is recommended.

Strong recommendation in favor, low quality of evidence.
Good practice point: evaluate the risk of falls and associated

factors (patient-related and environmental) and implement
measures for their prevention.
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Summary  of  the  evidence

In an observational study,40 which included 127 patients
treated with glucocorticoids (average time of use of 47.7
months; mean daily dose of 14.5 mg/day), 17% presented
vertebral fracture, 28% had any type of fragility fracture
(vertebral and non-vertebral), 29% osteoporosis and 52%
degraded microarchitecture. For the fragility fracture, the TBS
was more  sensitive and less specific than bone densitom-
etry, with minimally better predictive values. Likewise, the
TBS had a better ability to discriminate between patients
with fracture, especially vertebral fracture, than the assess-
ment of BMD.  Specificity for vertebral fracture and for any
fragility fracture was  improved when BMD was  combined
with TBS. Similar results were reported in another obser-
vational study41 in 416 men  and women aged 40 years or
older, in which TBS was more  sensitive than the assess-
ment of BMD  to detect fractures associated with the use of
glucocorticoids.

Other observational studies42–44 have reported an  increase
in the risk of bone alterations and fractures in glucocorticoid
users, as well as in the value of fracture risk assessment using
the fragility fracture risk calculation instrument, FRAX, and in
bone density by dual energy x-ray absorptiometry (DXA) in  the
evaluation of this patient population.

Panel  discussion

The panel highlights the need for adequate and complete clin-
ical assessment in all patients who receive, or will receive,
prolonged glucocorticoid treatment (3 months or more). The
characteristics of the corticosteroid therapy, antecedents and
comorbidities should be investigated, and a  clinical assess-
ment of other risks of osteoporosis and fractures should be
performed. In the same way,  fall risks, for example, history
of more  than 2 falls per year, physical factors (such as sar-
copenia), and environmental factors (barriers, poor lighting)
should be assessed in  these patients and appropriate actions
that mitigate these risks should be implemented according to
the specific case.

Laboratory studies must consider the increased metabolic
risk in these patients and the  measurements of the phos-
phocalcium profile, in  addition to the required studies,
which must be left to the discretion of the treating physi-
cian, according to  the clinical conditions of each patient.
The evaluation of BMD  by DXA and FRAX have been val-
idated in real-life studies and are currently recommended
from the beginning of the treatment.45 TBS may  be useful
as a support in the evaluation of patients with sus-
pected GIOP, although it is  subject to  availability in  the
country.

Treatment  of  GIOP

Recommendation  6

In  adults with GIOP and low risk of fracture, treatment
with calcium and vitamin D is recommended, in addition to
lifestyle modifications.

Strong recommendation in favor, low quality of evidence.

Recommendation  7

In adults under 40 years of age with GIOP and moderate to
high risk of fracture, treatment with oral bisphosphonates
(alendronate or risedronate), calcium and vitamin D is recom-
mended. In case of contraindication of oral bisphosphonates,
other therapies, in order of preference, are:

Moderate risk: intravenous bisphosphonate (zoledronic
acid), teriparatide, and denosumab.

High risk: teriparatide.
Conditional recommendation in favor, low quality of evidence.

Recommendation  8

In adults aged 40 years and older, with GIOP and moderate
to  high risk of fracture, treatment with oral bisphospho-
nates (alendronate or risedronate) is  recommended. In case
of contraindication of oral bisphosphonates, other therapies,
in order of preference, are: intravenous bisphosphonate (zole-
dronic acid), teriparatide and denosumab.

Strong recommendation in favor of oral  bisphosphonates, condi-

tional for other therapies, low  quality of evidence.

Summary  of  the  evidence  on GIOP  and  low  risk

In patients with GIOP who continue chronic treatment with
oral glucocorticoids and do not have high risk factors, the
available RCTs do not report significant differences in  the inci-
dence of fragility fractures between those treated with oral
bisphosphonate and those who received vitamin D and cal-
cium alone.26–30,32,33,46–48

Studies that directly evaluated interventions, such as
intravenous bisphosphonate, teriparatide or denosumab in
patients with GIOP and low risk were not identified. In the
general population with osteoporosis, intravenous bisphos-
phonates have reported minimal differences in  the reduction
of vertebral and non-vertebral fractures compared to calcium
and vitamin D alone.34–36 For teriparatide associated with
calcium and vitamin D, indirect evidence, that includes a
meta-analysis with more  than 4000 patients, showed a sig-
nificant reduction in the risk of vertebral and non-vertebral
fractures.34–36,49–51 On the  other hand, denosumab showed,
in  indirect evidence, reductions in the incidence of hip and
vertebral fractures.34,35,52,53 All of these comparisons consti-
tute indirect evidence from different patient populations and
must  be interpreted in light of the safety considerations of
the interventions in order to make an  adequate risk-benefit
balance.

Summary  of  the  evidence  on GIOP  and  high  risk

The global body of evidence comparing oral bisphosphonates
with vitamin D and calcium is  of low quality. In general, bis-
phosphonates increase bone density in patients who  receive
glucocorticoid treatment, with findings of reduced risk of
hip, vertebral, and non-vertebral fractures compared with
calcium and vitamin D alone, at 12 and 24 months of
follow-up, and without differences in adverse events between
the comparisons.24,27–30,32,33,46,47 The administration of intra-
venous bisphosphonate was evaluated in  a  meta-analysis of
multiple treatments,24 in  which a  reduction in the risk of ver-
tebral fracture compared with the administration of calcium
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and vitamin D alone was evidenced. Two additional clinical
trials reported adverse effects comparable to those of oral
bisphosphonates.24,37,48

Two recent meta-analyses, which evaluated pharmacolog-
ical interventions in  GIOP,23,24 showed a reduction in vertebral
and non-vertebral fractures with teriparatide treatment at
12 and 36 months, compared with the treatment with cal-
cium and vitamin D alone. Three RCTs comparing it with
alendronate reported a  greater increase in  BMD with teri-
paratide, with a lower risk of vertebral fractures for up to 36
months.38,39,54

In the aforementioned meta-analyses,23,24 denosumab
showed a reduction in vertebral fractures at 12  and 36 months,
compared to calcium and vitamin D alone. The compari-
son with bisphosphonates showed superiority of denosumab
in terms of increase in the BMD  of the spine and hip  at
24 months, with a  similar safety profile between the treat-
ment groups.55,56 In patients who received glucocorticoids for
more  than 12 months, an open-label study showed a  statisti-
cally significant increase in the BMD  of the lumbar spine in
the denosumab treatment group compared to the  group of
patients who  received oral bisphosphonate plus calcium and
vitamin D, with no differences regarding fractures of the hip
or the femoral neck.57

An observational cohort study, which included 66 patients,
reported a  significant increase in BMD  at 6 and 12 months,
even in patients with prior treatment with bisphosphonates
or teriparatide, without serious adverse events.58 Based on the
evidence, denosumab is  currently recommended as a  treat-
ment alternative in high-risk patients with chronic use of
steroids or in  those who have intolerance or contraindication
to oral bisphosphonates.

Panel  discussion

Oral bisphosphonates have the best available evidence and
experience of use in  patients with GIOP, and are considered
effective both in the prevention and treatment of GIOP, with
the capacity to increase BMD  at the spine and hip, and are
administered in association with adequate supplementation
of calcium and vitamin D. These and other evidence-based
interventions, such as zoledronic acid, teriparatide and deno-
sumab should consider, in all cases, safety according to the
profile of each patient, in order to make an adequate risk-
benefit balance. In premenopausal women, the indication for
bisphosphonates should be accompanied by the use of con-
traceptive measures or other treatments should be chosen if
conception is desired, due to the potential risk for  the fetus
during or after their administration.59

In addition, patient preferences are important in therapeu-
tic selection, where greater adherence to treatment should
be encouraged, along with adequate information about the
administration and side effects of the therapies.

Treatment  of  GIOP  in  special  situations

Recommendation  9

In women  with GIOP who want  to become pregnant, are preg-
nant or breastfeeding and are at high risk of fracture, the use
of calcium and vitamin D is recommended. The risk should

be reevaluated once pregnancy and the breastfeeding period
have ended, to determine the treatment that should be fol-
lowed.

Conditional recommendation in favor, very low quality of evi-

dence.
Good practice point: In the event of a  fracture during the

breastfeeding period, it must  be established whether pharma-
cological treatment should be prioritized.

Summary  of  the  evidence

The published data regarding the administration of bisphos-
phonates in women of childbearing age and their effects on
pregnancy outcome are limited. No prospective studies that
evaluated this exposure in pregnancy were identified. A  sum-
mary  of the evidence60 included case reports and case series
with 40 women who received bisphosphonates before or dur-
ing pregnancy, indicated for severe metabolic conditions in
all of them. No serious adverse effects were reported in the
women who completed pregnancy, and transient hypocal-
cemia was  identified in the neonates. The rates of neonatal
complications and spontaneous abortions were higher in
patients with systemic and bone diseases, probably related to
their severity and the concomitant medications. If  pregnancy
occurs while a  woman is receiving bisphosphonates, there are
currently no indications to terminate the pregnancy.61

Panel  discussion

The evidence for the administration of bisphosphonates dur-
ing pregnancy or breastfeeding is of very low quality and the
follow-up in these studies is limited, which must  be consid-
ered in their interpretation. With the information available,
the panel considers it reasonable to take special caution with
the administration of bisphosphonates in women of repro-
ductive age and opt for other means of bone protection. The
importance of reevaluating the  risk of coccyx luxofracture in
this population and determining the initiation of antiosteo-
porotic treatment in case of fracture is highlighted.

Recommendation  10

In adults with GIOP, with organ transplant, glomerular filtra-
tion rate ≥ 30  mL/min* and no evidence of adynamic bone
disease, who continue treatment with glucocorticoids, the
same treatment as  for adults without transplants is recom-
mended.

Conditional recommendation in  favor, low quality of evidence.
*  ≥ 35 mL/min for zoledronic acid.
Good practice point: All patients with kidney transplant

should be evaluated by a specialist in metabolic bone diseases.

Summary  of  the  evidence

A prospective, single-center, randomized clinical trial62 com-
pared the efficacy and safety of denosumab and alendronate
in 32 patients with GIOP, glomerular disease, and chronic
use of glucocorticoids. In all patients, the  serum concen-
trations of bone remodeling markers decreased significantly
at 12 months, compared with the initial values, but with-
out significant differences between the groups that received
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each treatment evaluated. The treatment with denosumab
produced a  significantly higher increase in the BMD of the
lumbar spine compared with the treatment with alendronate
(p < 0.05).

Panel  discussion

The panel discusses the limits of glomerular filtration rate
(30−35 mL/min) for the administration of drugs in GIOP. In this
sense, the pharmaceutical specifications of the products must
be taken into account at the time of prescription (insert of the
products). Patients with organ transplants and corticosteroid
therapy constitute a clinical challenge in management; in  this
scenario, the support of a  specialist in metabolic bone diseases
can better guide the approach to these patients.

Lack  of  therapeutic  response  in  GIOP

Recommendation  11

In  case of lack of response to oral bisphosphonates, it  is recom-
mended to evaluate the causes, such as  inadequate calcium
and vitamin D supplementation, intolerance or adherence
problems, among others, before defining a  change in thera-
peutic behavior.

Conditional recommendation in favor, expert consensus.

Recommendation  12

In  case of gastrointestinal intolerance to oral bisphospho-
nates, it is  recommended to switch to  an intravenous
bisphosphonate (zoledronic acid). If  infrequent serious
adverse events occur, such as uveitis, osteonecrosis of the jaw,
and atypical fracture, it is  recommended to switch to another
therapeutic group.

Conditional recommendation in favor, low quality of evidence.

Recommendation  13

In  case of therapeutic failure with bisphosphonates, it is  rec-
ommended to change therapy to denosumab or teriparatide.

Conditional recommendation in favor, low quality of evidence.

Summary  of  the  evidence

One RCT63 evaluated the effect of switching from oral bispho-
sphonates to denosumab in long-term glucocorticoid users.
At month 12, the BMD of the spine and the  hip increased in
the group that switched to denosumab, while no significant
change was  observed in the group that continued oral bispho-
sphonates. Denosumab showed a  greater reduction in bone
turnover markers, with a  higher frequency of minor infections.

As real-life evidence, in the study conducted by Iwamoto
et al.,58 denosumab was  effective and safe for the treatment
of patients with GIOP, regardless of previous antiosteoporotic
pharmacological treatment. On the other hand, a prospective
study64 of the treatment with denosumab and teriparatide in
patients with GIOP and prior administration of bisphospho-
nates showed a significant increase in the BMD of the lumbar
spine in both groups at 24 months compared to their baseline

values. There were no significant changes in the BMD of the
hip in either group and the  BMD of the femoral neck increased
significantly only in the group treated with teriparatide.

A network meta-analysis24 compared several interventions
in  a population previously treated or not with oral bispho-
sphonates. A  significant reduction in the risk of vertebral
fracture was observed with teriparatide and denosumab com-
pared with placebo, and with teriparatide compared with
alendronate.

Panel  discussion

The panel reiterates the  importance of non-pharmacological
interventions towards healthy lifestyles and adequate calcium
and vitamin D supplementation in patients with GIOP, regard-
less of the necessary complementary treatments. Decisions
to modify therapy should always be  preceded by an evalua-
tion of the  causes and a verification of adherence. Likewise,
it is  important to have an  exhaustive knowledge of the pos-
sible adverse effects of the treatments, for example, gastric
intolerance, osteonecrosis of the jaw, uveitis, among others,
to  identify them early and intervene appropriately when nec-
essary (for example, in  cases of hypocalcemia no medication
change is required).

Long-term  treatment  of  GIOP

Recommendation  14

In adults with GIOP who have received bisphosphonates (3–5
years), remain at moderate-high risk of fracture and continue
taking glucocorticoids, treatment with bisphosphonates can
be extended to the maximum time indicated or switched to
denosumab or  teriparatide, depending on the medical judg-
ment and the characteristics of the patient.

Conditional recommendation in  favor, very low quality of evi-

dence.
Good practice point: treatment with alendronate or rise-

dronate should not be  prolonged for more  than 10 years;
treatment with zoledronic acid should not be extended for
more  than 6 years.

Recommendation  15

In adults aged 40 years or older, with GIOP on treatment, who
definitively discontinue glucocorticoid therapy and are eval-
uated as  having a  low risk of fracture, it is  recommended to
discontinue the drug for osteoporosis but continue taking cal-
cium and vitamin D.

Conditional recommendation in  favor, very low quality of evi-

dence.

Recommendation  16

In adults aged 40  years or older, with GIOP on treatment,
who definitively discontinue glucocorticoid therapy and are
evaluated as  having moderate to high risk of fracture, it is rec-
ommended to continue the drug for osteoporosis in  addition
to  calcium and vitamin D.

Conditional recommendation in favor, expert consensus.
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Summary  of  the  evidence

Multiple population-based studies have shown the
rapid decrease in risk after discontinuing exposure to
glucocorticoids.65–68 A study conducted in the United States,
which included nearly 289,000 patients with chronic condi-
tions and receiving glucocorticoids, demonstrated a reduction
in the risk of fracture from 27% at 60 days without treatment,
to 35% after one year.33 A rapid decrease in fracture risk was
observed 3 months after discontinuation in  patients who
received glucocorticoids at a  daily dose higher than 15 mg.
Those who  received a  daily dose of less than 15 mg  were not
at excess risk beyond 9 months after their last dose.

Panel  discussion

The evidence regarding the long-term treatment of GIOP is
scarce. Taking into account the evidence of reversibility of
glucocorticoid effects on the bone, all clinical practice guide-
lines suggest that the medication for osteoporosis may be
discontinued after glucocorticoids are withdrawn. The recom-
mendations that were constructed and approved on this topic
constitute a  consensus of experts based on the knowledge of
medications, practical experience and the documented opin-
ion of international expert groups.

Applicability,  diffusion  and  implementation

This guideline, produced by the Colombian Association of
Rheumatology (ASOREUMA), provides guidance for decision-
making for health professionals in charge of the care of
patients with GIOP in  Colombia. The recommendations were
constructed taking into account the socioeconomic context
and the health system, based on the most recent evidence
regarding the prevention, diagnosis and treatment of GIOP.
The participation of a multidisciplinary group of clinical
experts with experience in the care and management of the
pathology made it possible to generate recommendations
applicable to the practice of health care in the country.

The approach from the prevention of osteoporosis in  gluco-
corticoid users hopes to increase the visibility of this potential
risk in the medical care of different diseases and in all areas
of health care. The rational use of glucocorticoid therapy is
promoted, with the prescription of the lowest effective dose to
control the disease for the shortest possible time, and the con-
sideration of alternative routes of administration, depending
on the case (for example, inhaled in  the asthma, intra-articular
glucocorticoids in certain diseases with joint inflammatory
involvement, among others).69

The recommendations on bone density assessment are
based on the assumption of availability in the  region; how-
ever, they insist on the need to overcome barriers to access
and the opportunity to facilitate the use of images to sup-
port clinical decision making. Directions for the  evaluation of
the risk of  fractures during corticosteroid therapy, where it is
important to consider the limitations of instruments such as

the FRAX70,71 for their appropriate use in the evaluation of the
risk of fracture in patients are  also included.

The preferences regarding the recommendation of treat-
ments in the  different scenarios were based on the  evaluation
of antifracture effectiveness, potential adverse effects and the
analysis of availability and costs carried out by the experts of
the developer group. Thus, oral bisphosphonates are recom-
mended in  most clinical situations in  which the risk of fracture
is considerable, in  accordance with current international
recommendations.72 In case of contraindication, intolerance
or problems of adherence to treatment, other options are
recommended, according to the risk-benefit balance and the
individual characteristics of the patients. Adherence to ther-
apies in  GIOP can constitute a barrier to the implementation
of recommendations, which can be intervened with appropri-
ate patient education programs that address their beliefs and
preferences.73,74

There are some limitations for these recommendations.
Most of the evidence on interventions of GIOP is of low cer-
tainty (low quality of studies or indirect evidence available),
and in other cases there is no specific evidence on GIOP,
so most of the recommendations in this guideline are con-
ditional. In this context, in addition to the broad clinical
knowledge about the risks and benefits of treatments, the per-
spectives of the  patients are of special interest.

Regarding the potential impact of this guide on the use of
resources, although no economic studies were conducted to
determine the cost-effectiveness of the interventions in  the
context of the country, in general, it is considered that these
do not require the use of resources additional to those already
provided for by health plans and benefits. These recommenda-
tions constitute guidance on the generality of cases of patients
at risk or with GIOP, and insist on the need for an individual-
ized evaluation that takes into account the different factors
that feed the clinical judgment for shared decision making.

Optimizing bone health in these patients can be a  challenge
for any attending physician, which is why multidisciplinary
support and comprehensive care are strongly promoted. Glu-
cocorticoids are widely prescribed by general practitioners and
doctors of different specialties, so this guide must  be social-
ized to health personnel at all levels of care and together with
the corresponding government entities and health adminis-
trators, to guarantee the necessary elements that allow to
implement the interventions indicated for patients at risk or
with established GIOP.

The dissemination of this guideline will be done through
publication in the Colombian Journal of Rheumatology (Revista

Colombiana de Reumatología), the official organ of ASOREUMA,
through free access, and socialization at academic events sup-
ported by the Association.

Conclusion

Problems associated with long-term use of glucocorticoids
should be considered in all patients who receive these ther-
apies to adequately and timely address the  high risk of
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osteoporosis and osteoporotic fracture. In patients in whom
it is estimated that the use of corticosteroid therapy for 3
months or more  is likely, the evaluation of fracture risk should
be carried out from the  beginning through clinical and labora-
tory assessment, bone densitometry and FRAX score. Primary
interventions include healthy lifestyles and adequate calcium
and vitamin D supplementation. Other drugs, recommended
in the context of moderate and high risk of fracture, should
be considered in light of individual clinical circumstances and
patients’ perspectives/preferences.
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