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 Osteoporosis is a well-established extra-articular feature of rheumatoid 

arthritis (RA). Systemic inflammation seems to play a crucial role in 

causing an alteration of multiple homeostatic systems implied in bone 

health, such as the RANK/RANKL/Osteoprotegerin and Wnt/ catenin 

pathways several other causal factors have been called into question, 

including the chronic use of corticosteroids. Since vitamin D exerts 

important immune-regulatory roles, it has been claimed that 

derangement of the vitamin D/parathyroid hormone (PTH) system, a 

well-known determinant of bone health, may play a pathogenic role in 

autoimmunity; animal models and clinical data support this hypothesis. 

Furthermore, RA patients seem to be relatively refractory to vitamin D-

induced PTH suppression. Therefore, the link between RA and 

osteoporosis might in part be due to alterations in the vitamin D/PTH 

system. A better understanding of the pathophysiology of this system 

may be crucial to prevent and cure osteoporosis in patients with 

inflammatory/autoimmune diseases. A major clinical correlate of the 

strict cooperation and interdependence between vitamin D and PTH is 

that correction of the vitamin D deficiency, at least in autoimmune 

diseases, should be targeted to PTH suppression. 
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1. Introduction 

Osteoporosis is a frequent complication of autoimmune inflammatory diseases, such as rheumatoid arthritis 

(RA), ankylosing spondylitis (AS), systemic lupus erythematosus (SLE) and multiple sclerosis (MS) [1]. 

The reasons why osteoporosis occurs in these diseases are multiple and not completely understood. The 

failure of several bone regulation systems has been claimed to be responsible for this complication of 

systemic inflammatory diseases even though this issue remain partially unresolved. The vitamin D/PTH 

system is a well-known determinant of bone health in the general population. Recently, a failure in Vitamin 

D metabolism has been described in patients affected by inflammatory rheumatic diseases [2] even though 

its relationship with the pathogenesis of autoimmune diseases and the consequences on bone health remain 

not completely understood. In this paper we will review the role of the vitamin D/PTH system in the 

pathogenesis of osteoporosis in autoimmune diseases and, in particular, in RA. To perform the present 
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review, we interrogated PubMed (accessed on-line on July 1st, 2013), limiting our search to papers 

published in English until June 30th, 2013, and using the following string: “(vitamin D PTH system) OR 

(vitamin D rheumatoid arthritis) OR (rheumatoid arthritis secondary hyperparathyroidism) OR (rheumatoid 

arthritis hypovitaminosis D)” yielded 856 articles. Eight-hundred papers were excluded for the following 

reasons: (a) dealt with topics non relevant for the present review, (b) letters, case reports, (c) small sample 

size, (d) unobtainable full text articles, or a combination of the above reasons. We reviewed all the 

remaining papers, plus additional relevant articles identified from the references of selected articles or 

through personal knowledge of the authors. 

 

2. Conclusions 

In the last few years the same definition of “vitamin D” has been debated and remains the subject of intense 

controversy. In fact, vitamin D is not only obtained by dietary intake, like the other vitamins, since its 

greater amount derives from endogenous synthesis. Importantly, the concept of “vitamin” is static, while 

vitamin D and PTH participate in dynamic system acting on several biological targets. For these reasons 

vitamin D is currently, more correctly, defined as “hormone D”; in fact the relationship between vitamin D 

and PTH shares many similarities with the other endocrine networks. Obtaining a normal vitamin D status 

is paramount in preventing RA related osteoporosis and the correction of a deficient vitamin D status should 

be suggested to each rheumatic patient. However, since the correlation between vitamin D and PTH is less 

linear in RA, this system is not correctly defined by the single evaluation of plasma 25(OH)D 

concentration. Many patients with a normal vitamin D concentration are affected by secondary 

hyperparathyroidism and present an inadequate vitamin D status. Therefore, we propose that in rheumatic 

diseases both Vitamin D and PTH are measured to establish the need for cholecalciferol supplementation, 

and that Vitamin D supplementation is targeted to the correction of hyperparathyroidism rather than to the 

normalization of plasma 25(OH)D concentration alone. 
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