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We read with great interest the article about the relation-
ship between anti-citrullinated protein antibodies (ACPA),
rheumatoid factor (RF) and systemic bone loss in 155 pa-
tients with early untreated rheumatoid arthritis (RA), pub-
lished recently in Arthritis Research & Therapy [1]. The
work is really interesting since it shows the association of
ACPA with low bone mass in both lumbar spine and total
hip in patients with early RA [1]. These findings are sup-
ported by recent investigations demonstrating the expres-
sion of citrullinated antigens on the surface of osteoclastic
linage cells, which converts these cells into prime targets
for circulating ACPA [2, 3].
In this regard, we want to reinforce these findings with

data from the baseline visit of 578 patients from our early
arthritis (EA) register, the “Princesa Early Arthritis Regis-
ter Longitudinal (PEARL)”. Briefly, our data show similar
results to those described in Bugatti et al.’s work [1], with
the difference that we didn’t find any association with RF
although our population is larger than theirs and includes
early RA and undifferentiated arthritis, strengthening the
importance of ACPA in the pathogenesis of bone destruc-
tion in inflammatory processes [4]. It is important to
emphasize that our series is probably very similar

genetically to Bugatti et al.’s [1], with comparable demo-
graphic and intrinsic characteristics of the disease [4].
Furthermore, in our work there were no differences in

juxtaarticular bone mineral density (BMD) at the metacar-
pophalangeal joints between ACPA-positive and ACPA-
negative patients, suggesting that active inflammation was
not the main mechanism of systemic bone loss in early
stages of the disease [4].
Additionally, we also analyzed the levels of anti-mutated

citrullinated vimentin IgG antibodies, as they could de-
velop a greater pathogenic role [2]. However, their predict-
ive value for bone loss did not improve the results
obtained with ACPA, despite the good correlation be-
tween the serum levels of both autoantibodies [4].
At the time we submitted our data for publication, no

previous publications had described the association of
ACPA and BMD in patients with EA. In addition, consider-
ing the scarce current evidence of the effect of ACPA on
systemic BMD, we believe that the fact that two independ-
ent groups report similar findings in such a close time
frame make these results more reliable and challenging.
Recently, Orsolini et al. [5] published similar data in a

cohort of patients with established RA, demonstrating a
titer-dependent effect of ACPA on systemic bone mass,
especially at femoral sites (cortical bone), supporting the
above-mentioned findings.
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Authors’ response
Serena Bugatti and Carlomaurizio Montecucco

We are grateful to Castañeda and colleagues for their
interest in our paper recently published in Arthritis
Research & Therapy [1]. Increasing evidence links the
presence and the characteristic of autoantibodies to rele-
vant pathophysiological processes in rheumatoid arthritis
(RA), also offering a causal explanation of the long-known
epidemiological association between seropositivity and
worse outcomes [6]. In this direction, the discovery of a
direct pro-osteoclastic effect of anti-citrullinated peptide
antibodies (ACPA) [2] has revolutionized the assumption
that tissue damage in RA depends exclusively on the ac-
tion of pro-inflammatory cytokines. Following that publi-
cation, clinical scientists have put great effort into
exploring the early effects of autoantibodies on bone. Indi-
viduals with ACPA but no evidence of synovitis show cor-
tical bone changes at the metacarpophalangeal joints [7],
and, similarly, we have found that patients with a very
short history of RA present reduced systemic bone min-
eral density only in association with RA-specific autoanti-
bodies [1]. Nicely, in their letter Castañeda and colleagues
report similar findings obtained in a large cohort of pa-
tients with early arthritis, reinforcing the concept that
local and generalized bone remodeling in RA may be at
least in part disconnected from classic inflammatory path-
ways, and that strategies aimed at halting/preventing bone
loss should include close monitoring of autoantibody-
positive subjects beyond the control of disease activity.
Research on the causal relationship between autoanti-

bodies and RA pathology is in its infancy, and many as-
pects need further clarification. Among these, the role of
rheumatoid factor (RF) remains debated. Whilst we and
others have reported a potential additive effect of RF on
the background of ACPA-positivity, Castañeda et al.
failed to find an association between RF and systemic
bone loss. Compared to ACPA, RF testing shows much
higher variability in the clinical setting due to greater
fluctuations in levels in the same patient over time and
to larger differences in test characteristics among differ-
ent laboratories. These issues, along with the inclusion
of non-RA patients in Castañeda et al.’s series, may par-
tially explain the conflicting results. However, the penta-
meric IgM RF activates complement and enhances, in a
dose-dependent way, the pro-inflammatory effect of
ACPA on macrophages in vitro, and several clinical ob-
servations link high RF levels with more active and more
destructive disease [6]. Further research in this field is
welcome, as it would translate into better knowledge on
the role of autoantibodies as biomarkers and possible
therapeutic targets in RA.
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