
Vol.:(0123456789)1 3

Aging Clinical and Experimental Research (2022) 34:2591–2602 
https://doi.org/10.1007/s40520-022-02261-2

CONSENSUS DOCUMENT

Evidence based Latin American Guidelines of clinical practice 
on prevention, diagnosis, management and treatment 
of glucocorticoid induced osteoporosis. A 2022 update

This manuscript has been produced under the auspices of the Committee of National Societies 
(CNS) and the Committee of Scientific Advisors (CSA) of the International Osteoporosis 
Foundation (IOF)

Osvaldo Daniel Messina1,2 · Maritza Vidal3  · Jorge A Morales Torres4 · Luis Fernando Vidal3,5 · 
Constanza Arguissain1 · Rosa María Pereira6,7 · Patricia Clark2,8 · Sonia Cerdas Perez9,10 · Claudia Campusano2,11 · 
Marise Lazaretti‑Castro12 · Cristiano Zerbini13 · Juan J. Scali14,15 · Lucia Mendez Sanchez8 · 
Maria L. Peralta‑Pedrero16 · Andrea Cavallo1 · Francisco J. Valdivia Ibarra17 · Talina Hernandez Pérez17

Received: 17 August 2022 / Accepted: 16 September 2022 / Published online: 9 November 2022 
© The Author(s), under exclusive licence to Springer Nature Switzerland AG 2022

Abstract
Guidelines and recommendations developed and endorsed by the International Osteoporosis Foundation (IOF) are intended 
to provide guidance for particular pattern of practice for physicians who usually prescribe glucocorticoid (GC) therapy, and 
not to dictate the care of a particular patient. Adherence to the recommendations within this guideline is voluntary and the 
ultimate determination regarding their application should be made by the physician in light of each patient’s circumstances. 
Guidelines and recommendations are intended to promote a desirable outcome but cannot guarantee any specific outcome. 
This guideline and its recommendations are not intended to dictate payment, reimbursement or insurance decisions. Guide-
lines and recommendations are subjected to periodic revisions as a consequence of the evolution of medicine, technology 
and clinical practice. A panel of Latin American (LATAM) experts specialized in osteoporosis with recognized clinical 
experience in managing patients with glucocorticoid-induced osteoporosis (GIO) met to produce evidence-based LATAM 
recommendations for the diagnosis and management of GIO. These guidelines are particularly intended to general practi-
tioners and primary care physicians who prescribe GC treatments in LATAM to guide their daily clinical practice in terms 
of evaluation, prevention and treatment of GIO. These recommendations were based on systematic literature review using 
MEDLINE, EMBASE, SCOPUS and COCHRANE Library database during the period from 2012 to 2021. Randomized 
clinical trials (RCT), systematic reviews of RCT, controlled observational studies, guidelines and consensus were considered. 
Based on the review and expert opinion the panel members voted recommendations during two successive rounds of voting 
by panel members. Agreements for each statement were considered if a concordance of at least 70% was achieved follow-
ing Delphi methodology. Grading of recommendations was made according to the Oxford Centre for the Evidence-based 
Medicine (EBM) criteria. Among five GIO guidelines and consensus initially identified, two of them (American College 
of Rheumatology 2017 and the Brazilian Guidelines 2021) were selected for comparison considering the latter as the most 
current guides in the LATAM region. Based on this methodology fifty statements were issued. All of them but four (1.20, 
1.21, 1.23 and 4.2) attained agreement.
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Introduction

Glucocorticoid (GC) therapy is widely used in daily clinical 
practice to treat several diseases such as chronic arthritides, 
connective tissue disorders, chronic pulmonary and inflam-
matory bowel diseases, among many others. It is estimated 
that 1–2% of the population is receiving long-term GC ther-
apy. Most frequent prescribers are internal medicine special-
ists, rheumatologists, immunologists, general practitioners, 
gastroenterologists, pulmonologists and dermatologists [1].

Daily oral doses as low as 2.5 mg of prednisone for more 
than 3 months can impair bone integrity even at higher bone 
mineral density values when compared to patients with post-
menopausal osteoporosis. Population at risk, identified based 
on the dose and duration of GC therapy should be stratified 
according to  FRAX® (Fracture Risk Assessment Tool) val-
ues, major osteoporotic fracture, prior fractures and bone 
mineral density (BMD) values [2–6]. In glucocorticoid-
induced osteoporosis (GIO) the risk of fracture occurs with 
higher BMD values than those that occur in postmenopausal 
osteoporosis. The risk of fractures increases with advancing 
age and previous fragility fractures [5].

Three countries in LATAM have published guidelines for 
the prevention and treatment of GIO, two of them, several 
years ago (Mexico and Argentina) and Brazil, with a recent 
update in 2021 in Brazil [7–9], however, the majority of 
the Latin American countries does not have any specific 
guidelines for GIO. GC are widely used in daily clinical 
practice in our region as we share similarities in our health 
care systems, diagnostic resources, therapeutic armamen-
tarium availability and access to health care that may be 
different than in other regions of the world. This led us to 
gather a panel of clinical experts in the field representing 
several countries of the region (Argentina, Brazil, Chile, 
Costa Rica, Mexico and Peru). The working group included 
different clinical specialties (rheumatology, endocrinology, 
dermatology, family medicine, internal medicine and epide-
miology). This group was designed to evaluate, update and 
modify when needed the current recommendations about 
diagnosis, prevention and treatment of GIO that are widely 
disseminated and accepted internationally.

Aims and scope

The aim of this guideline is to provide meaningful evidence-
based recommendations directed to physicians who usually 
prescribe oral or inhaled GC, to guide their daily clinical 
practice in terms of evaluation, prevention and treatment 
of GIO. The application of these guidelines will lead to an 
evident benefit to patients who require chronic treatment 
with supraphysiological doses of GC. It is important to 
highlight that performing of these guidelines are warranted 

due to several differences in diagnostic and therapeutic 
tools between LATAM countries and other countries with 
more financial resources and less barriers to access to them. 
Therefore, adaptation and clinical judgment in specific cases 
is extremely important, for example, FRAX tool, biochemi-
cal markers of bone turnover and trabecular bone score 
(TBS) are not widely available in some LATAM countries. 
Particular cases such as patients with renal or hepatic insuf-
ficiency were not included. In any case, the purpose is to 
guide decision-making during daily practice, but the final 
clinical decision will be at the physician’s best knowledge, 
experience and criteria in each determined clinical setting. 
These guidelines will be updated every 3–5 years following 
the evolving new medical knowledge.

Methods

An expert committee in osteoporosis with broad representa-
tion and experience from LATAM countries were gathered 
to review and evaluate the most recent guidelines and rel-
evant literature published to develop a list of recommenda-
tions based on the best evidence, and carry out a Delphi 
Consensus with a larger group of experts panel from differ-
ent specialties [10, 11].

There were two zoom meetings to update assessments 
related to prevention, diagnosis and treatment of GIO in 
males and females. Two bibliographic searches from the 
medical literature were carried out, the first one to find all 
relevant guidelines and specific consensus for prevention 
and treatment of GIO between 2012 and 2021. The second 
search was conducted after the selection of the guidelines to 
find relevant systematic reviews or primary studies to cover 
prevention and treatment.

Electronic databases searched were MEDLINE, 
EMBASE, SCOPUS and COCHRANE. The following key 
words were used: osteoporosis, glucocorticoids, guideline, 
prednisone, adverse effects, bone density, fractures, spinal 
fractures, vertebral fractures, osteoporosis prevention, osteo-
porosis treatment, calcium, vitamin D, vitamin D deficiency, 
calcitriol, lifestyle, alcohol consumption, smoking, exercise, 
training, DXA, TBS, radiography, alendronate, bisphospho-
nates, risedronate, ibandronate, zoledronic acid, teriparatide, 
denosumab, romosozumab, men, premenopausal women, 
pregnancy, lactation, breastfeeding, children, adolescence. 
Randomized clinical trials (RTC), systematic reviews of 
RTC’s and guidelines were primarily the designs consid-
ered to review.

Based on the first search, six recent published guidelines 
were found (Pereira RM 2021, Buckley L 2017, Compston J 
2018, Laurent MR 2022, Park SY 2018 and Weare-Regales 
N 2021) [6, 7, 12–15]. After reviewing all of them, two were 
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selected as the most appropriated to use for this study: the 
ACR 2017 and the Brazilian Guidelines 2021, since these 
guidelines were considered the most complete and updated 
[6, 9]. Comparative aspects of ACR and the Brazilian 

guidelines are depicted in Table 1, to highlight the simi-
larities and differences between these two guidelines (See 
Table 1).

Table 1  Comparison of ACR 2017 and Brazilian 2020 guidelines for the prevention and treatment of glucocorticoid-induced osteoporosis

ACR Guide 2017 Brazilian Guide 2020
Who should start 
prevention/treatment of 
GIOP?

All adults taking prednisone ≥2.5
mg/day for ≥3 months

All adults taking prednisone ≥5 
mg/day for ≥3 months

Lifestyle changes for 
prevention/treatment of 
GIOP?

Smoking cessation; adequate diet; 
limit alcohol intake; weight bearing 
exercise

Smoking cessation; limit alcohol 
intake; avoid low body weight and 
sedentarism

Calcium/Vitamin D intake 
optimized to:

1000 to 1200mg/600 to 800IU per day. 
Reach serum 25OHD of 20 ng/mL

1000mg/500IU per day

Perform risk evaluation Within 6 months of starting GC Within 3 months of starting GC
BMD test to whom? Adults <40 years with a history of 

fragility fracture or severe risk factors
All adults >40 years

All the patients

Fracture risk stratification
FRAX to evaluate fracture 
risk (Adults ≥ 40 years)

FRAX with GC dose adjustment Brazilian FRAX model

High fracture risk Prior fragility fracture
T-Score ≤-2.5
10-year risk of MOF ≥20% or HF ≥3%

Not available

Moderate fracture risk 10-year risk of MOF 10-19% or
HF >1% and <3%

Not available

Low fracture risk 10-year risk of MOF <10% or HF ≤1% Not available
Adults <40 years

High fracture risk Prior fragility fracture Not available
Moderate fracture risk Hip or spine Z-Score <-3, or

rapid bone loss (≥ 10% in 1 year) and
continuing GC ≥7.5mg/day ≥6 months

Not available

Low fracture risk None of the above risk factors Not available
BMD threshold to prevent 
or treat men on GC

Not available Prevention: T-score ≤-1
Treatment:  T-score ≤-1.9

Vertebral fracture 
detection

Clinical assessment X-Ray or DXA vertebral fracture 
assessment

Recommendations for special populations
Children Included Included
Women of childbearing 
potential

Included Included

People with organ
transplant

Included Not included

Patients on inhaled GC Not included Included
Patients on IV pulse GC Not included Included
Preferred initial 
pharmacological 
intervention for patients 
with moderate/high 
fracture risk

Oral bisphosphonates Not stated

IV-Bisphosphonates; 
teriparatide; denosumab

Recommended for prevention and 
treatment

Recommended for prevention and 
treatment

Duration of 
pharmacological 
intervention

Discussed Discussed

Definition of treatment 
failure

Discussed Not discussed

GC Glucocorticoid, BMD Bone mineral density, 25OHD 25-hydroxyvitamin D, MOF Major osteoporotic fracture, HF Hip fracture. Table 
adapted from references [6, 9]
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A list of fifty recommendations was chosen and devel-
oped for consensus within the group of experts. From these, 
26 were selected and updated from the Brazilian guidelines, 
14 from the ACR guidelines and 10 were de novo state-
ments. The novo recommendations were formulated from 
the updated literature up to 2022. Questions, level of evi-
dence and recommendations were identified preserving the 
level of evidence and strength of recommendation published 
in the original guidelines; grading of the recommendations 
based on the strength of scientific evidence of the studies 
was made according to the criteria of the Oxford Centre 
for the Evidence-based Medicine (EBM) [10]. These rec-
ommendations (statements) were submitted to the expert 
panel members for two successive voting rounds according 
to Delphi methodology (looking for at least a 70% of agree-
ment for each statement). Evidence-based recommendations 
were submitted to the panel expert for a consensus according 
to Delphi methodology [11]. Every recommendation and 
statement were scored by each member according to Lik-
ert Scale from 1 (absolutely in agreement) to 5 (absolutely 
in disagreement) [16]. The recommendations were sent by 
electronic mail to the group of experts. Recommendations 
were classified into four categories: preventive measures, 
follow-up and subsequent evaluation risk, diagnostic proce-
dures and treatment.

Results

Recommendations

1.0 Preventive measures
 Preventive measures and basal work-up in patients 

who will start GC therapy or continuing GC ther-
apy should include initial evaluation of risk factors. 
Clinical actions should be taken in patients who will 
receive treatment with GC for more than 3 months. 
Inhaled and topical GC, although not innocuous at 
high doses, showed a less deleterious effects on bone 
than oral GC and should be preferred, when possible, 
over oral GC [6, 9, 17–19].

1.1 Taking 2.5 mg/day of prednisone or equivalent for at 
least 3 months, orally, is the minimum GC dose that 
indicates an increased risk of fracture, for which pre-
ventative measurements should be prescribed [Grade 
A] [1–5].

1.2 Clinical risk factors are useful to predict the risk of 
fracture in patients taking GC, including low body 
mass index (< 19 kg/m2), history of previous frac-
tures, familial history of hip fractures, alcohol abuse or 
tobacco consumption, rheumatoid arthritis and other 
conditions that affect bone health [Grade B] [6, 9].

1.3 Daily dose of GC correlate with relative risk of frac-
tures (from a RR of 1.55 to 5.18 with doses of 2.5 to 
higher than 7.5 mg of prednisone) [Grade A] [2].

1.4 Patients receiving inhaled GC (IHGC) need to be 
evaluated to detect low BMD as do patients receiving 
oral GC, although IHGC have a less deleterious effect 
on bone. Oral GC should be replaced by IHGC when 
possible [Grade B] [18, 20].

1.5 Individuals taking larger doses of GC (> 7.5 mg/day 
prednisone or equivalent) that exceed the intervention 
threshold based on GC dose-adjusted  FRAX® tool, 
should be considered for bone protective therapy 
[Grade B] [1–6, 21–25].

1.6 Patients facing the need to receive long-term GC 
should be evaluated with BMD testing at lumbar spine, 
proximal femur and non-dominant radius [Grade A] 
[6, 9, 12–17, 22, 26, 27, 29, 30].

1.7 Trabecular bone score (TBS) is potentially useful 
in the evaluation of bone status and risk fracture in 
patients receiving GC, although access is limited and 
the technique is not considered mandatory [Grade D] 
[31, 32].

1.8 Biochemical markers of bone turnover are useful 
but not essential to determine initial risk in patients 
receiving GC [Grade D] [33–35].

1.9 Initial evaluation in patients who start long-term treat-
ment with GC should include assessment of GC dose, 
duration and patterns of use, as well as a history of 
fractures, falls, frailty and other risk factors for frac-
tures. General laboratory tests should include evalu-
ation of existing comorbidities, as suggested by the 
history and physical exam [Grade A] [6, 8, 9, 12, 13, 
15, 17, 22, 27, 28, 34, 36].

1.10 Calcium and vitamin D supplementation should be 
considered because of the reduction in intestinal cal-
cium absorption due to GC therapy [37]. Calcium 
supplements are required in those individuals whose 
intake is below 1000 mg of dietary calcium per day. 
Calcium carbonate or citrate should be supplemented 
in those patients who do not fulfill this dietary intake 
[Grade A] [6, 8, 9, 12–15, 17, 22, 27, 28, 38–41].

1.11 Non-active (cholecalciferol and ergocalciferol) and 
active (alfacalcidol and calcitriol) forms of vitamin 
D administered concomitantly, are useful to prevent 
bone mass loss in chronic users of GC [Grade A] [6, 
9, 22, 28, 38, 40, 42–44].

1.12 The recommended dose of vitamin D in patients with 
GIO is 1000 to 2000 IU/day, with the goal of reaching 
a serum level of 25-hydroxyvitamin D (25OHD) of 
30 ng/mL [Grade B] [6, 9, 28, 38, 40].

1.13 Regular weight-bearing exercise is recommended for 
the management of every patient at risk of GIO as it 
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brings improvements in BMD and a decrease in the 
risk of falling (data are extrapolated from the primary 
osteoporosis recommendations) [Grade B] [45–52].

1.14 Lifestyle recommendations such as avoiding smoking, 
alcohol excess consumption, sedentary lifestyle and 
low body weight (BMI < 19 kg/m2) should be indi-
cated to every patient at risk of GIO (as per primary 
osteoporosis recommendations) [Grade B] [53].

1.15 The association of calcium and vitamin D is preferred 
to either of them alone in patients with GIO [Grade 
A] [6, 8, 9, 12–17, 22, 27, 28, 36, 38–40].

1.16 FRAX with GC adjustment assessment should be 
used to determine fracture risk and define the need of 
pharmacological therapy to prevent GIO in patients 
40 years and older [Grade A]. (See Fig. 1) There are 
no tools available to evaluate absolute risk in children 
and patients younger than 40 years old. In these popu-
lations, the main risk factors are history of previous 
fractures and BMD values [Grade B] [6, 9, 21–23, 
28]. The FRAX tool has been calibrated in seven 
LATAM countries (Mexico, Argentina, Chile, Ecua-
dor, Brazil, Colombia and Venezuela). However, it is 
highly advisable to apply local FRAX values for those 

Fig. 1  Algorithm of diagnosis and management of glucocorticoid-
induced osteoporosis. For women age 70 years and above, the inter-
vention threshold set by NOGG is a MOF 10-year probability of 20% 
(or hip fracture probability of 4.8%) Assessment thresholds between 

which a BMD test would be undertaken to refine the probability 
assessment lie between 11 and 24%.  Figure adapted from original 
article of Messina et al. [22]

Table 2  Risk stratification of fractures in adults receiving GC therapy from ACR guidelines

Fracture risk High Moderate Low

Adults <40 
years

History of osteoporotic
fracture(s)

Hip or spine Z score <-3 or
Rapid bone loss of ≥10% 
(at the hip or spine) over
1 year and
Continuing GC treatment
of ≥7.5 mg/day for ≥6 
months

None of the above risk 
factors other than GC 
treatment

Adults ≥40 
years

History of osteoporotic
fracture(s)
Hip or spine T-score ≤ -2.5 
in men age ≥50 years and 
postmenopausal women
FRAX® (GC adjusted) 
10-year risk of major 
osteoporotic fracture ≥20%
FRAX® (GC adjusted) 
10-year risk of hip fracture 
≥3%

FRAX® (GC adjusted) 
10-year risk of major 
osteoporotic fracture 10 -
19%
FRAX® (GC adjusted) 
10-year risk of hip fracture 
>1% and < 3%

FRAX® (GC adjusted) 
10-year risk of major 
osteoporotic fracture 
<10%
FRAX® (GC adjusted) 
10-year risk of hip 
fracture ≤1%

Table adapted from Buckley L et al. [6]
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countries of the LATAM region where this useful tool 
was validated locally [23, 24, 54].

1.17 An increased risk for fractures in patients younger 
than 40 years old should be determined according to 
Z score < -3, or rapid bone loss (> 10% in spine or hip 
in one year) and continuing treatment with GC for 
more than 6 months [Grade B] [6, 9, 12, 26, 55, 56] 
(See Table 2).

1.18 DXA measurement is recommended in children 
and teenagers who will start treatment with GC at a 
dose > 0.16 mg/kg/day or those who have received 
four or more systemic GC courses [Grade A] [6, 9, 
12, 22, 55].

1.19 FRAX values should be increased in a relative value of 
15% for major OP fractures and 20% for hip fractures 
in relation to GC dose [Grade B] [21].

1.20 Patients who will use GC for over 3 months at a dose 
of 2.5 mg or higher should be studied with BMD test-
ing (lumbar spine, femoral neck and if possible, fore-
arm) when starting GC therapy [Grade A] [6, 9, 15, 
22]. BMD testing should be performed at least yearly 
in patients receiving long-term GC [Grade C] [2, 6, 
9, 22, 28].

1.21 Spinal radiograph (thoracic lateral view and lumbar 
spine) or vertebral fracture assessment (VFA) should 
be performed at the start of GC therapy (if daily dose 
is expected to be 2.5 mg/day or higher for at least 
3 months) and every 6 months during the first year 
and annually later [Grade A] [4, 6, 9, 22].

1.22 In men, a spine or femoral neck T score < − 1.0 should 
be an indicator for prevention and a T score < − 1.9 for 
starting treatment [Grade C] [2, 57].

1.23 Biochemical markers of bone turnover may be use-
ful but are not essential to manage patients with GIO 
[Grade D] [33–35].

1.24 Bone densitometry should be performed in children 
and adolescents who will initiate GC therapy (preven-
tion at prednisone doses > 0.16 mg/kg/day and in those 
who have undergone four or more courses of systemic 
GC). BMD testing should be performed at the begin-
ning of GC use and as a control to assess lumbar spine 
and whole body (excluding the head). The term “low 
bone mass” should be used instead of “osteopenia” or 
“osteoporosis”, and the Z score rather than the T score 
should be used. Monitoring and follow-up should be 
based on the bone mineral content rather than on bone 
mineral density because BMD is affected by bone area 
[Grade B] [4, 6, 9, 12, 22, 55].

1.25 Alendronate at a dose of 70 mg weekly may be used to 
prevent and treat GIO because it increases bone mass 
[Grade A] [6, 9, 12, 27, 43, 58, 59].

1.26 Risedronate may be used for prevention and treatment 
of GIO because it increases bone mass and reduces 
vertebral fractures in up to 70% of patients [Grade A] 
[60].

1.27 Alendronate, at a dose of 5–10 mg/day can be used 
to prevent and treat GIO in men, with evidence of a 
reduction of bone loss but no reduction on vertebral 
fractures. Risedronate at a dose of 5 mg/day reduces 
bone loss and vertebral fractures in as much as 82.4%. 
Bisphosphonates have some benefits in reducing non-
vertebral fractures [Grade A] [6, 9, 60].

1.28 Zoledronic acid at a dose of 5 mg/year may be used to 
prevent and treat GIO, with evidence of an increase in 
BMD at lumbar spine and proximal femur although 
this increase did not reduce significantly the occur-
rence of new fractures [Grade B] [6, 9, 61].

1.29 Teriparatide at a dose of 20mcg/day administered sub-
cutaneously may be considered both for prevention 
and treatment of GIO in women and men. Hirooka 
et al. published a 48 months sequential study includ-
ing 47 patients compared teriparatide during 2 years 
followed by 2 years of denosumab vs denosumab from 
the beginning of the study in GIO showing higher 
BMD increments in the teriparatide–denosumab group 
[Grade B] [62–64].

1.30 Teriparatide should be indicated as a first therapeu-
tic agent in GIO when there is a history of previous 
fracture and a T score < − 3.0. Teriparatide reduce 
the risk of vertebral fractures but does not have the 
same effect in non-vertebral fractures. In patients at a 
very high fracture risk, it is recommended an anabolic 
agent first and then maintenance with an antiresorptive 
agent [Grade A] [6, 9, 22, 61, 66, 67].

1.31 Denosumab administered subcutaneously 60 mg every 
6 months may be considered for both prevention and 
treatment of GIO in adult patients and showed to be 
superior to risedronate [Grade A] [62, 63].

1.32 In premenopausal women treated with GC, the need 
for treatment should be decided considering not only 
BMD, but also the occurrence of previous fractures, 
dose of GC, estimated time on GC therapy and child-
bearing potential [Grade A] [68, 69]. Bisphospho-
nates must be used with caution in premenopausal 
women with a possibility of pregnancy [69–72]. In 
postmenopausal women, evidence from large popu-
lation clinical studies, although not focused on GIO, 
show a decrease in non-vertebral fractures. Other pub-
lications demonstrated that teriparatide, zoledronic 
acid and denosumab increase hip BMD more than 
other agents [Grade B] [65, 66, 73].
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2.0 Follow-up and subsequent evaluation of risk

2.1 Patients must be evaluated by DXA every 12–24 months 
at lumbar spine and femoral neck except in the case of 
very high doses of GC in organ transplantation recipi-
ents who may have very rapid bone loss. In this case 
an evaluation after 6 months of GC treatment may be 
warranted [Grade B] [6, 9, 22, 28] (See Table 3).

2.2 Biochemical markers of bone turnover, although useful, 
are not essential for follow-up [Grade C] [26, 27, 35].

3.0 Diagnostic procedures

3.1 All the patients who start GC therapy for more than 
3 months (2.5 mg of prednisone or equivalent daily) 

should have a BMD test at lumbar spine and proxi-
mal femur [Grade A] [2, 6, 9, 22, 36]. Non-dominant 
radius BMD may be useful considering that BMD may 
decrease earlier than vertebral BMD and that increased 
vertebral bone marrow adiposity may bias BMD meas-
urement in patients receiving GC [Grade D] [29, 30]. 
DXA may underestimate the risk of fracture in patients 
treated with glucocorticoids, this artifact may be coun-
teracted by TBS technique [31, 32, 74].

3.2 All patients should be evaluated by FRAX according to 
the correction coefficient of GC doses at the beginning 
of GC therapy [Grade A] [5, 21].

3.3 Bone densitometry evaluation (lumbar spine, proxi-
mal femur) is warranted in patients who receive high 

Table 3  Fracture risk reassessment in patients receiving GC [6, 9, 15, 65]

Consider  FRAX® and BMD testing every 2 years in patients with these conditions

• Very high dose of GC
•History of osteoporotic fracture
•Z score < − 3.0 in < 40 years or T score < − 2.5 in > 40 years or older
• > 10% bone loss in hip or spine
•In patients already receiving treatment for osteoporosis (OP)
- Osteoporotic fracture at least 18 months after the beginning of OP treatment in > 40 years
- Patients with poor adherence to treatment or poor gastrointestinal absorption
- Other risk factors as malnutrition, significant weight loss or low body weight, hypogonadism, secondary hyperparathyroidism, thyroid 

disease, family history of hip fracture, history of alcohol use (at ≥ 3 units/day) or smoking
- After completing the OP treatment

Fig. 2  The LATAM GIO panel proposal for pharmacological therapies according to fracture risk stratification
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GC doses before and yearly after organ transplantation 
[Grade A] [6, 9, 12, 17, 22, 75–77].

3.4 TBS is a useful tool that increases the diagnostic accu-
racy but is neither essential nor indispensable to study 
patients on GC therapy. However, TBS may be useful 
to measure trabecular BMD in patients receiving GC to 
avoid the artifact that may introduce variations in bone 
marrow fat into vertebral bodies. Comparative studies 
between whole vertebral BMD and TBS showed TBS 
utility in these cases [Grade B] [29, 31, 32, 77].

4.0 Treatment

4.1 Bisphosphonates may be used continuously if GC treat-
ment is maintained and the patient has a moderate to 
high risk of fracture according to FRAX tool [Grade 
B]. If GC are discontinued, the interruption of osteopo-
rosis drug treatment may be recommended if fracture 
risk is low according to FRAX tool [Grade B] [6, 9, 
12, 17, 21, 25, 73]. (See Fig. 2).

4.2 Considering the lack of evidence regarding the safety of 
bisphosphonates during pregnancy such drugs should 
be avoided or carefully used only in specific cases 
[Grade C] [69, 78–81].

4.3 Bisphosphonates should be stopped as early as possible 
before pregnancy and be used with special attention to 
contraception in girls [Grade C] [69, 80, 81].

4.4 Administration of bisphosphonates during lactation, 
should be considered with caution depending on the 
fracture risk being imperative to closely observe the 
infant to detect hypocalcemia [Grade B] [69, 81].

4.5 Treatment of GIO in children must include calcium and 
vitamin D [Grade B] [6, 9, 12, 38, 40, 41].

4.6 Teriparatide is not recommended in children and ado-
lescents [Grade D] [56].

4.7 Patients treated with GC pulse therapy (methylpredni-
solone 250 mg orally or 250–1000 mg IV for 3 days) 
are at high risk of bone loss and fractures, especially 
with inflammatory diseases and other risk factors. Zole-
dronic acid or teriparatide may be indicated in these 
patients [Grade B] [6, 9, 36, 39, 61–63, 65–67].

4.8 Denosumab is approved for the treatment of GIO, and it 
has showed to increase bone mineral density and reduce 
bone turnover markers in patients with rheumatoid 
arthritis receiving GC. Discontinuation of denosumab 
results in a rebound effect and should be followed by 
any other antiresorptive agent [Grade B] [82–84].

4.9 Denosumab is useful in organ transplantation patients 
but should be used with caution after kidney transplan-
tation due to increase in the incidence of infections 
[Grade C] [9, 85].

4.10 Clinical studies have shown that IHGC, mainly triam-
cinolone, could affect bone mass in a dose-depend-

ent manner although to a lesser extent than oral GC. 
Reports on the effects of inhaled GC on fracture risk 
are limited. Bisphosphonates showed a positive effect 
and can be used for treatment in these patients [Grade 
C] [6, 9, 20, 86].

4.11 Calcium and vitamin D administration must be assured 
in these patients [Grade C] [6–9, 22, 38–41].

4.12 Romosozumab is a new bone forming agent that inhib-
its sclerostin and showed its efficacy to treat postmen-
opausal osteoporosis. To date there are no clinical tri-
als about its efficacy on GIO [Grade D] [57].

After voting rounds all the statements, except 1.20, 1.21, 
1.23 and 4.2, attained agreement.

Summary and final remarks

These GIOP guidelines are intended to be applied by physi-
cians who practice in LATAM countries considering the lim-
itations and restrictions in diagnostic and therapeutic tools 
in the region. Glucocorticoids are prescribed by general 
practitioners, internists, family physicians, rheumatologists, 
pneumonologists, allergy specialist among others. Patients 
receiving doses as low as 2.5 mg of prednisone or equiva-
lent daily for more than 3 months should be considered for 
prevention and eventually for treatment.

FRAX is a very useful diagnostic tool in those countries 
that have FRAX validated in their population. Clinical risk 
factors evaluation is useful even in the case that FRAX tool 
have not been validated. Diagnostic measures and work-up 
should include minimally a complete clinical evaluation, 
thoracic and lumbar lateral view spine radiographs or ver-
tebral fracture assessment to find vertebral fractures, and 
registering any previous appendicular fracture.

Complementary tests including calcium, phosphorus and 
25-hydroxyvitamin D level, as well as biochemical markers 
of bone turnover are seldom available in LATAM countries 
and are not essential for the initial evaluation. Bone mineral 
density should include DXA evaluation of lumbar spine and 
proximal femur. Non-dominant radius DXA evaluation may 
be useful although not essential for the diagnosis.

Prevention measures should include adequate dietary 
calcium intake (1000  mg per day), maintaining levels 
of 25-hydroxyvitamin D above 30  ng/mL and aerobic 
weight-bearing exercises, avoiding of smoking and alcohol 
consumption.

Pharmacological treatment should include bone acting 
agents in the following cases:

• Patients with previous fractures
• Patients with moderate or high fracture risk according to 

FRAX tool
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• Patients with low bone mineral density at lumbar spine 
and/or proximal femur (in patients older than 40 years of 
age T score < − 2.5 or, in patients younger than 40 years 
old Z score < − 3.0, rapid bone loss > 10% in 1 year or 
continuing GC > 7.5 mg/day for ≥ 6 months)

• Bone acting agents include antiresorptives such as oral 
bisphosphonates, alendronate and risedronate, IV zole-
dronic acid and denosumab

• Denosumab showed superiority when compared to rise-
dronate

• Bone forming agent include teriparatide daily for 
24 months

• In patients with previous fracture and very low BMD 
(T score < − 3.0) teriparatide, zoledronic acid and deno-
sumab are preferred

• Patients should be evaluated annually and in the case of 
very high doses of GC (organ transplantation) a DXA 
measurement at 6 months after the basal evaluation is 
recommended

• These guidelines were planned to emphasize the impor-
tance of early risk assessment and interventions to pre-
vent bone damage in patients receiving glucocorticoids
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