
Editorial

Does denosumab not only prevent fractures, but also
bone erosions in rheumatoid arthritis?

This editorial refers to ‘Therapeutic efficacy of deno-

sumab for rheumatoid arthritis: a systematic review

and meta-analysis’, by Yagita et al. [1]

Osteoporosis occurs predominantly in postmenopausal

women, in whom bone turnover is upregulated and the

risk of low bone mineral density (BMD) and vertebral

and non-vertebral fractures is elevated [2, 3]. The major-

ity of osteoporotic patients are treated with antiresorp-

tive drugs: alendronate, risedronate, ibandronate,

zoledronic acid, raloxifene and denosumab. For all these

antiresorptive drugs, a reduction in bone resorption, an

increase in BMD of the lumbar spine and hips and a re-

duction in (vertebral) fractures has been described in

postmenopausal women. Meta-analyses of oral

bisphosphonates report a 30–45% reduction of vertebral

fractures compared with placebo and an even larger risk

reduction �70% for zoledronic acid and denosumab [4].

However, denosumab has a different mode of action

from bisphosphonates. Modern (nitrogen-containing)

bisphosphonates act primarily on the mevalonate path-

way to inhibit osteoclastic bone resorption. Denosumab

is a monoclonal anti-RANKL antibody, which inhibits os-

teoclastic formation by binding to RANKL on the osteo-

blast. The question is whether denosumab has a

favourable effect on both generalized bone loss (mea-

sured by BMD) and local bone loss (erosions) in patients

with RA, a chronic inflammatory disorder in which bone

resorption can be upregulated [5].

The systematic review and meta-analysis by Yagita

et al. [1] is therefore very welcome. The study is based

on a thorough selection process that is well conducted

and includes 12 cohort studies and six randomized con-

trolled trials, including almost 1700 RA patients and 1200

controls. More than two-thirds of included patients were

postmenopausal women. Treatment with denosumab

during 1 year compared with placebo leads to a signifi-

cant increase in BMD at the lumbar spine, total hip and

femoral neck of 5.27% (95% CI 4.37, 6.18), 2.82% (2.46,

3.18) and 3.07% (2.66 to 3.48), respectively. Although no

effect was found on fractures, the clinically most relevant

endpoint, it is plausible that the increase in BMD during

denosumab treatment is associated with an increase in

bone strength and that the number of patients was too

low to expect a difference in fracture rate.

Of even more interest is the suggested inhibitory ef-

fect of denosumab on bone erosions, observed in all

five studies included in the meta-analyses, emphasizing

the consistency of data. The mean difference in modi-

fied total Sharp score and erosion score after 1 year be-

tween denosumab- or placebo-treated patients was

�0.49% (�0.92 to �0.07) and �0.70% (�0.96 to

�0.45), respectively.

In contrast to the effect of denosumab on BMD and

on bone erosions in RA, there seems to be some uncer-

tainty on the effect on cartilage. Yagita et al. [1] ob-

served in five studies a small but significant difference in

joint space narrowing between denosumab- and pla-

cebo-treated patients [�0.07% (�0.10 to �0.04)], but

this finding should be interpreted with caution because

the main effect is based on a single study [6], and no di-

rect effect of denosumab on chondrocytes has been de-

termined in previous studies. In line with that, Cohen

et al. [7] performed a high-quality randomized, double-

blind, placebo-controlled study in RA, and they found an

increase in BMD, a decrease in erosion score, but no ef-

fect on cartilage and on joint space narrowing.

Therefore, although all antiresorptive drugs are effective

anti-osteoporotic drugs in postmenopausal women and

reduce (vertebral) fractures, the crucial question is

whether antiresorptive drugs other than denosumab also

reduce the formation of bone erosions in RA.

We performed a literature search on the effects of

antiresorptive drugs on bone erosions in RA (see

Table 1). In total, six studies investigated the use of dif-

ferent bisphosphonates in RA patients, of which four

studies showed no favourable statistically significant ef-

fect on erosions. One study with zoledronic acid by

Jarrett et al. using MRI showed a reduction in the num-

ber of hand and wrist bones with erosions vs placebo

[8]. Another study by Maccagno et al. showed signifi-

cantly fewer bone erosions reported after 1 year of treat-

ment with high-dose pamidronate (1000 mg/day) [9]. In a

study by Eggelmeijer et al. with 300 mg/day pamidro-

nate, with 3 years of observation, no effect on radiologi-

cal joint damage was found [10].

It has not been elucidated fully whether the reported

lack of effect of bisphosphonates in reducing radiologi-

cal joint damage in RA is attributable to shortcomings in

study design or a lack of effectiveness, but there is a

striking contrast with the data of denosumab, as dem-

onstrated in the study by Yagita et al. [1]. The observed

reduction in the number of bone erosions, in contrast to

the above presented data of bisphosphonates, could be

related to the higher number of patients in the denosu-

mab meta-analyses [1], but it could also be related to a

higher potency of denosumab. In a study in postmeno-

pausal women, the decreases in serum CTX (C-telopep-

tide of type 1 collagen, a marker of bone resorption)

after 3 months of treatment was much larger for denosu-

mab than for alendronate: �89% vs �66% [14]. Another

possibility is that it is related to the different mode of

E
D

IT
O

R
IA

L

VC The Author(s) 2022. Published by Oxford University Press on behalf of the British Society for Rheumatology.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use,

distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

Rheumatology Advances in Practice

Rheumatology Advances in Practice 2022;00:1–3

https://doi.org/10.1093/rap/rkac052

Advance Access Publication 5 July 2022



action of denosumab vs bisphosphonates and its spe-

cific effect on RANKL. Data from this meta-analysis re-

garding safety show no increased risk of upper

respiratory infection in patients treated with denosumab.

In conclusion, denosumab is a good option for the

prevention of vertebral and non-vertebral fractures in

postmenopausal osteoporotic women with RA [15].

Although all anti-resorptive drugs reduce vertebral frac-

tures, denosumab seems to have the unique advantage

of a beneficial effect on joint preservation by inhibition

of development of bone erosions in RA, already after

1 year of treatment. For rheumatologists and their post-

menopausal RA patients, the advantage of denosumab

in reducing both generalized bone loss leading to frac-

tures and local bone loss associated with bone erosions

is attractive. Of course, these positive factors have to

be outweighed against the risk of vertebral fractures af-

ter stopping denosumab and drug costs [15].
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