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ABSTRACT

Cushing's Syndrome (CS) is a disorder caused by excess cortisol in the blood, which can
be exogenous (due to the use of glucocorticoids) or endogenous (due to dysfunctions in the
adrenal glands or pituitary gland). This condition is associated with several morbidities,
including hypertension, visceral obesity and, especially, osteoporosis, caused by the
inhibition of the function of osteoblasts, responsible for bone formation. The narrative review
seeks to understand the relationship between the prolonged use of glucocorticoids and the
development of osteoporosis.

Keywords: Osteoporosis, Glucocorticoid, Cushing's Syndrome.

LUMEN ET VIRTUS, Séo Jos¢ dos Pinhais, Vol. XV Num. XL, p.4144-4149, 2024

™

4145



INTRODUCTION

Cushing's syndrome or hypercortisolism is a disorder that encompasses a set of
signs and symptoms caused by high levels of cortisol in the blood. This hormonal excess
can be caused by synthetic hormones, called exogenous CS, also called iatrogenic, or by
diseases involving the adrenal gland and the pituitary gland, which is called endogenous
CS. Normally, CRH (corticotrophin-releasing hormone) released by the hypothalamus
stimulates the release of ACTH (adrenocorticotropic hormone) by the pituitary gland, which,
when it reaches the adrenal, leads to the production of cortisol. Endogenous CS is often
caused by small local tumors that lead to increased ACTH secretion (pituitary or ectopic) or
an increase in adrenal production. Endogenous CS is a rare disease, reaching 1 case per
100,000 inhabitants/year (LIBERMAN, 2003).

The most common etiology of exogenous CS is prolonged or high-dose therapeutic
administration of GC, which can occur with the use of practically all presentations of these
drugs, such as topical, inhalational and, especially, oral routes (FAICAL; UEHARA, 1998).

Cushing's syndrome is associated with several morbidities, the most specific of
which are: arterial hypertension, visceral obesity and osteoporosis. Bone loss is one of the
most important side effects of glucocorticoid use, even at low doses and its main effect on
bone is the inhibition of osteoblast function, leading to a decrease in bone formation.
(FINDLING; RAFF, 2003).

Osteoporosis can be classified as primary when it results from the natural process of
menopause or aging and secondary when it results from another cause such as
inflammatory disease, metabolic alteration or the use of medications that result in bone loss
(CHAVASSIEUX et al., 2000).

Chronic hypercortisolism is the most frequent cause of secondary osteoporosis,
mainly affecting the trabecular bone. Approximately 30-35% of patients with CS have
compression fractures of the vertebrae and the risk of femoral neck fractures is increased
by 50% in this population (PAULA et al., 2006).

OBJECTIVE

To conduct a broad integrative review of studies involving the effects of
glucocorticoids in patients with hypercortisolism and the induction of the development of
osteoporosis. In order to discuss the connection between the two pathologies. Thus, it will
be possible to understand how to manage a patient currently prescribed or about to start

glucocorticoid therapy in order to ensure bone health.
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METHODOLOGY

This is a narrative-integrative literature review, of an exploratory nature, which,
through analysis and interpretation of the existing scientific production, systematized
scientific knowledge about the existence of the relationship between the use of
glucocorticoids and osteoporosis.

The search was carried out in the PUBMED, ELSEVIER, MEDLINE, BVS, Scielo and
LILACS databases. The keywords used for the research will be: glucocorticoids,
hypercortisolism, Cushing's syndrome, osteoporosis, in Portuguese and English. The
inclusion criteria were: original publications in Portuguese and English, which adopted a
quantitative and qualitative approach, considering the objective of the study. The exclusion
criteria were: repeated articles, reviews, theses, editorials that did not directly address the

theme, and other articles that associated other techniques together.

RESULTS

Two types of bones make up the human skeleton: the cortical bone, and the
trabecular bone. These are in a dynamic state, marked by a continuous process of
formation and resorption, that is, bone remodeling, which is the alternation of bone
formation performed by osteoblasts with resorption performed by osteoclasts occurring in a
coupled manner. (LUKERT; RAISZ, 1994). And the administration of GC can affect the
biology of bone formation causing a drop in bone mass. (KONIG; GRIGG, 1998).

With GC therapy, biphasic bone loss occurs, a rapid initial phase of loss, about 12-
20% during the first few months, followed by a slower phase with bone loss around 2-5%
annually. (LUKERT; RAISZ, 1994). Bone loss occurs in both trabecular and cortical bone.
There is a predilection for trabecular bone, which is metabolically more active, so that
fractures of vertebrae, ribs, and epiphyses of long bones are common manifestations of
GC-induced osteoporosis (MANOLAGAS; WEINSTEIN, 1999).

GCs affect bone formation by suppressing the number, function, and half-life of
osteoblasts. Histomorphometric studies have shown that these drugs reduce bone
formation with a decrease in the number of osteoid matrix, a reduction in the rate of mineral
apposition and trabecular thickness (LUKERT; RAISZ, 1994).

CONCLUSION

The effects of glucocorticoids on bone tissue and the induction of osteoporosis are
widely described in the literature. GCs have a broad spectrum for the treatment of various
diseases and most pathologies treatable with GCs require prolonged treatments, thus
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leading to side effects, such as in Cushing's syndrome. Therefore, it is recommended that
patients with DS who are currently prescribed or about to start glucocorticoid therapy be
evaluated for risk factors for osteoporosis and counseled on lifestyle modification tactics to
reduce risks, such as quitting smoking and alcohol consumption, reducing caffeine intake,
participating in weight-bearing activities, and taking precautions to reduce the risk of falls.

In addition, it is necessary to initiate prophylaxis or institute treatment of osteoporosis
induced by these drugs, such as the use of bisphosphonates, which are the first choice of
pharmacological intervention for the prevention and treatment of glucocorticoid-induced
osteoporosis, in order to minimize bone loss that occurs in these patients.

Both the American College of Rheumatology and the International Osteoporosis
Foundation recommend modulating the treatment of glucocorticoid-induced exogenous
osteoporosis (GlO) based on the individual fracture risk profile (calculated by FRAX) and
the glucocorticoid dose used, but it is difficult to translate corticosteroid dosages into
different degrees of endogenous hypercortisolism, and there are no data on the validation
of the FRAX stratification method in patients with hypercortisolism endogenous.
Consequently, it is unclear whether such recommendations can be adapted to patients with
endogenous hypercortisolism. Thus, the correction of coexisting risk factors, which may
contribute to increase the risk of fracture in patients exposed to excess glucocorticoids, and
the institution of prophylaxis and treatment with bisphosphonates may lead to improved

bone health.

=

LUMEN ET VIRTUS, Séo Jos¢ dos Pinhais, Vol. XV Num. XL, p.4144-4149, 2024

4148



10.

REFERENCES

Mcllwain, H. H. (2003). Osteoporose induzida por glicocorticoides: Patogénese,
diagndstico e manejo. Médico Anterior, 36(2), 243-249.
https://doi.org/10.1016/s0091-7435(02)00019-1

Adachi, J. D., & Papaioannou, A. (2005). Em quem e como prevenir a osteoporose
induzida por glicocorticéides. Melhor Pratica Res Clin Rheumatol, 19(6), 1039-1064.
https://doi.org/10.1016/j.berh.2005.07.002

De Nijs, R. N. (2008). Osteoporose induzida por glicocorticéides: Uma revisao sobre
fisiopatologia e op¢des de tratamento. Minerva Med, 99(1), 23-43.

Chavassieux, P. M., Arlot, M. E., & Roux, J. P. (2000). Effects of alendronate on
bone quality and remodeling in glucocorticoid-induced osteoporosis: A
histomorphometric analysis of transiliac biopsies. Journal of Bone and Mineral
Research, 15, 754-762.

Paula, F. J. A., Taveira, A. T. A., & Castro, M. (2006). Osteoporose induzida por
glicocorticoides. Gerontologia, 12(4), 34-37.

Konig, P., & Grigg, C. (1998). The influence of inhaled corticosteroids on bone
mineral density in asthmatic children. Clinical and Experimental Allergy, 28, 1039-
1042.

Manolagas, S. C., & Weinstein, R. S. (1999). New developments in the pathogenesis
and treatment of steroid-induced osteoporosis. Journal of Bone and Mineral
Research, 14(7), 1061-1066.

Liberman, B. (2003). Papel da terapia medicamentosa na sindrome de Cushing.
Arquivos Brasileiros de Endocrinologia e Metabolismo, 47(4), 381-387.

Lukert, B. P., & Raisz, L. G. (1994). Glucocorticoid-induced osteoporosis. Rheumatic
Diseases Clinics of North America, 20, 629-650.

Faical, S., & Uehara, M. H. (1998). Efeitos sistémicos e sindrome de retirada em
tomadores cronicos de corticosteroides. Revista Associacdo Médica Brasileira,
1(44), 69-74.

=

LUMEN ET VIRTUS, Séo Jos¢ dos Pinhais, Vol. XV Num. XL, p.4144-4149, 2024

4149



