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Abstract

Background Rheumatoid arthritis (RA) is characterized by bone loss. It is unclear whether JAK inhibitors can
attenuate bone loss in RA by modulating bone metabolism. The main objective of our study is to investigate the
effects of tofacitinib on serum levels of bone turnover markers and modulators. Secondary objectives were to assess
changes in bone mineral density (BMD), metacarpal index, bone erosions.

Methods We conducted a prospective observational study on patients with active RA failure to bDMARDs or
tsDMARD:s initiating treatment with tofacitinib. We measured at baseline and after 1, 2, 3, 6, 9 and 12 months: serum
bone turnover markers (CTX, P1nP, B-ALP), bone modulators (Dkk-1, sclerostin, vitamin D, PTH, OPG and RANKL), BMD
and radiographic parameters (Sharp van der Heijde score [SvdH], bone health index [BHI] and metacarpal index [MCI]).

Results 30 patients were enrolled in the study of whom 21 completed the study through month 12. Tofacitinib was
clinically effective by suppressing DAS28-CRP. Glucocorticoids daily dose significantly decreased from baseline. We
found a negative correlation between pre-study cumulative and daily dose of glucocorticoids and baseline B-ALP
serum levels (r-0.592, p 0.012). Sclerostin serum levels increased significantly during the study period, while P1nP and
B-ALP (markers of bone formation) decreased significantly. BMD levels, BHI, MCl and SvdH score did not change.

Conclusion Treatment with tofacitinib was associated with a significant increase in sclerostin serum levels and a
parallel decrease in markers of bone formation. However, no significant bone loss was observed.
Key-points
- Bone turnover makers (P1nP, B-ALP. CTX), bone modulators (Dkk1, sclerostin) and BMD were measured
prospectively in rheumatoid arthritis patients treated with tofacitinib.
- Sclerostin increased significantly after treatment with tofacitinib, P1nP and B-ALP (markers of bone formation)
decreased significantly.
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Introduction

Rheumatoid arthritis (RA) is a chronic autoimmune
disease characterized by inflammation, leading to joint
destruction and functional impairment [1]. In addition
to the articular manifestations, RA is associated with
several systemic complications, including osteoporo-
sis and an increased risk of fractures [2]. While gluco-
corticoid intake and comorbidities partially contribute
to this heightened risk of bone loss [3], there are other
metabolic features of RA that are thought to play a sig-
nificant role [4, 5]. Bone remodeling, a complex process
involving bone formation and resorption, is regulated
by various signaling pathways. The Wnt signaling path-
way has emerged as a key regulator of joint and bone
remodeling, and its dysregulation has been implicated
in the pathogenesis of bone loss in RA [6, 7]. In particu-
lar, inhibitors of the Wnt pathway, such as sclerostin and
Dickkopf-1 (Dkk1), have been found to be dysregulated
in RA patients compared to controls and other inflamma-
tory rheumatic musculoskeletal diseases (iRMDs) [8—10].
However, it remains unclear whether disease-modifying
antirheumatic drugs (DMARDs) can directly modulate
the metabolic profile of RA, specifically targeting bone
cells and bone metabolism [11].

Tofacitinib, a Janus kinase (JAK) inhibitor, has demon-
strated efficacy in the management of RA by effectively
controlling inflammation [12]. While previous studies
have investigated the effects of targeted therapies, par-
ticularly tumor necrosis factor (TNF) inhibitors, on bone
remodeling in RA, limited research has explored the
impact of JAK inhibition on bone remodeling or fracture
risk [11]. A notable exception comes from a pooled data
analysis of randomized clinical trials investigating the
effects of tofacitinib, which revealed a significant higher
incidence of fractures when compared to TNF inhibitors
users [13].

The primary objective of our study was to investigate
the impact of tofacitinib on bone turnover markers in
RA patients. Understanding the effects of tofacitinib on
bone remodeling in RA patients is crucial for optimizing
treatment strategies and mitigating the risk of osteopo-
rosis and fractures. By elucidating the direct effects of
tofacitinib on bone turnover markers, we aim to con-
tribute to a comprehensive understanding of the meta-
bolic alterations associated with RA and its therapeutic
interventions.

Materials and methods

We did a prospective observational analysis of patients
suffering from active RA, who had not responded to tar-
geted synthetic or biological Disease Modifying Anti-
Rheumatic Drugs (tsDMARDs or bDMARDs), and who
had been on a stable dose of glucocorticoids of <5 mg/
day of prednisone equivalent for at least three months,
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beginning treatment with tofacitinib 5 mg twice a day.
The observation period lasted 12 months, during which
patients underwent scheduled control examinations and
study-related assessments at the outset (Baseline, B),
and then at month 1 (M1), month 2 (M2), month 3 (M3),
month 6 (M6), month 9 (M9), and month 12 (M12). The
study document outlines all procedural details. Adjust-
ments to the dose of conventional DMARDs (csD-
MARDs) and a short course of glucocorticoids (exceeding
5 mg/day of prednisone equivalent for no more than 15
days) were allowed, though any changes were meticu-
lously documented. In alignment with the study guide-
lines, while efforts were made to maintain consistency
in the administration of DMARDs and glucocorticoids,
adjustments to ensure the best possible clinical care for
patients were permitted, including the reduction of glu-
cocorticoid dosage. Clinical trial number: not applicable.

Inclusion and exclusion criteria

Eligibility criteria included: being 18 years or older, pro-
viding signed informed consent, having a RA diagnosis
as per the ACR/EULAR 2010 criteria, disease manifesta-
tion within the past three years, necessity for tofacitinib
treatment owing to ineffectiveness or intolerance to tsD-
MARDs or bDMARDs, maintenance of a stable gluco-
corticoid dose of <5 mg/day of prednisone equivalent for
a minimum of three months before joining the study, and
a sufficient clearance period from previous bDMARDs
or tsDMARDs, defined as at least three half-lives of the
biologic agent or a minimum of three months. Non-eli-
gibility criteria comprised: having a rheumatic diagno-
sis other than RA, suffering from bone conditions aside
from osteoporosis (for example, Paget’s disease of bone),
advanced liver or kidney disease (eGRF<30 ml/min or
Child-Pugh grade B or C), untreated endocrine disorders,
contraindications to tofacitinib use as indicated on its
label, undergoing treatments with bisphosphonates (with
a grace period up to 12 months for oral bisphosphonates
and up to 24 months for zoledronic acid), strontium
ranelate, teriparatide, selective estrogen receptor modu-
lators (SERM), or denosumab, receiving intra-articular
injections in the MCPs or MTPs within three months
prior to the study, or being pregnant or breastfeeding.

Sample size

This was an exploratory biomarker development study,
the sample size of 30 patients was based on clinical judge-
ment and practical considerations and not on formal sta-
tistical reasoning.

Study procedures

Before joining the study, participants underwent a
screening process to ensure they met the necessary inclu-
sion and exclusion criteria and then attended their initial
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visit. During each visit (initial, M1, M2, M3, M6, M9,
and M12), we conducted clinical evaluations, reviewed
the safety profile, assessed ongoing treatments for RA
(including glucocorticoids and ¢csDMARDs doses), and
evaluated any other medications being taken. Addition-
ally, we calculated the DAS28-CRP score.

Bone Mineral Density (BMD) was assessed at the
femoral neck and lumbar spine (L1-L4) areas using dual-
energy X-ray absorptiometry (DEXA) (utilizing the QDR
Hologic Delphi system) during the initial visit, M6, and
M12. The coefficient of variation was set at 1% for the
vertebral site and 1.2% for the femoral neck.

Standard X-rays of the hands and feet were taken at
the beginning and end of the study (M12). The modified
Sharp/van der Heijde score (mSvdH score) was deter-
mined by two separate experienced evaluators. Hand
X-ray images, provided in DICOM format, were exam-
ined using the Bonexpert for Adults software by Visiana
Version 2.3.0.4, which produced the Bone Health Index
(BHI) and the Metacarpal Index (MCI), both indicators
of cortical bone thickness derived from the dimensions
of the three central metacarpal bones. We calculated the
average BHI and MCI values for both the right and left
hands.

Blood samples were collected during fasting in the
morning at the initial visit, M1, M2, M3, M6, and M12,
then aliquoted and preserved at —80 °C for future analy-
sis. We previously described the analysis of biomarkers in
a previous study [14]. In synthesis we tested: CTX, P1nP,
B-ALP, Sclerostin, Dkk-1, PTH, vitamin D, RANKL and
OPG.

Statistical analysis

Comparisons between groups were conducted using
the t-test and the Mann—Whitney U test for data that
followed a normal distribution and data that did not,
respectively. The chi-square (x2) test was utilized for
analyzing categorical data. To examine the relationship
between continuous variables, we employed Pearson
correlation coefficients. The False Discovery Rate (FDR)
method, specifically the two-stage step-up procedure
by Benjamini, Krieger, and Yekutieli (with an FDR Q
value of 5%), was applied to address the issue of multiple
comparisons.

For analyzing changes in Bone Mineral Density (BMD),
serum markers, and clinical measures over time, we used
a mixed-effects model for repeated measures (MMRM).
In instances of missing data, traditional repeated mea-
sures ANOVA is not applicable. Hence, we adopted the
use of GraphPad Prism version 9.5.1 to fit a mixed model
that applies a compound symmetry covariance matrix,
utilizing the Restricted Maximum Likelihood (REML)
method. Notably, this method yields identical p-values
and multiple comparison tests as repeated measures
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ANOVA when there are no missing values. For multiple
comparisons adjustments, we applied Tukey’s proce-
dure to correct p-values. The differences in SvdH scores,
BHI, and MCI for paired groups were assessed using the
Wilcoxon Signed-Ranks Test. To adjust for the potential
influence of disease activity (both at baseline and follow-
ups) we conducted an ANCOVA (GLM) with markers
that were found to significantly change as dependent
variable and including DAS28 at baseline and delta-
DAS28 at M12 as covariates.

All differences were considered significant when p
value was inferior to 0.05. All statistical analyses were
performed using SPSS Version 26 (SPSS, Inc., Chicago,
IL, USA) and GraphPad Prism version 9.5.1 (GraphPad
Software, San Diego, CA, USA). This study was approved
by the University of Verona ethic committee (prot.
W1232128).

Results

Patients characteristics

Thirty patients (86.7% women) that satisfied inclusion cri-
teria were consecutively enrolled in the study. Mean age
was 56.1 years (SD 10.4), mean disease duration was 1.5
years (SD 0.6), 13 patients (43.3%) had seropositive RA.
Twenty-four patients (80.0%) were concomitantly treated
with ¢csDMARD (21 with methotrexate, 2 with lefluno-
mide and 1 with sulfasalazine). None of the patient ever
received an anti-osteoporosis medication other than vita-
min D supplements. Patients baseline characteristics are
given in Table 1. One patient left the study at M6 (adverse
events to tofacitinib) and other 6 patients left the study
at M9 (1 for inefficacy and 5 lost in follow-up). Complete
data analysis was available for 23 patients in whom the
baseline characteristics did not differ significantly from
the overall population (data not shown). Disease activ-
ity significantly decreased from baseline (mean DAS28-
CRP 4.09, SD 1.59) to M12 (mean DAS28-CRP 2.18, SD
1.04), p for linear trend <0.001. Similarly, GC daily dose
significantly decreased from baseline (mean dose 3.3 mg,
SD 4.2) to M12 (mean dose 1.4 mg, SD 2.8) p for linear
trend 0.012.

mSvdH score, BHI and MClI

mSvdH score did not change form baseline to M12
(median score 23.0, IQR 12.0-60.0 and 21.0, IQR 13.0-
54.0 at baseline and M12 respectively, p 0.355). BHI and
MCI did not change from baseline to M12 as well (mean
BHI 5.4, SD 0.7 and 5.2, SD 0.7 at baseline and M12
respectively, p 0.193 and mean MCI —0.36, SD 1.00 and
—0.35, SD 1.18 at baseline and M12 respectively, p 0.431).
SvdH score, BHI and MCI changes are depicted in Fig. 1

(upper panel).
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Table 1 Baseline characteristics of the study population

Characteristics n=30
Sex, female (%) 26 (86.7)
Age, years (SD) 56.1(10.4)
Weight, kg (SD) 71.2(14.6)
Height, cm (SD) 164.4 (8.4)
Seropositive either RF or ACPA, n (%) 13 (43.3)
Disease duration, years (SD) 1.5(0.6)
ACR/EULAR classification criteria score (IQR) 7(7-9)
Swollen joints, n (IQR) 4(1-10)
Tender joints, n (IQR) 3(1-10)
PGA (SD) 6.4 (2.5)
PhGA (SD) 7(1.3)
CRP serum levels, mg/L (IQR) 2(0.5-9.3)
DAS28-CRP (SD) 409 (1.59)
mSvdH score (IQR) 23.0(12.0-60.0)
Treatment with csDMARD, n (%)
None 6(20.0)
Methotrexate 21 (70.0)
Leflunomide 2(6.6)
Sulfasalazine 1(34)
Vitamin D supplements taking, n (%) 29 (96.6)
GC taking, n (%) 15 (50)
GC daily dose at enroliment, mg (IQR) 1 (0-5)
GC cumulative dose prior to enrollment, mg (IQR) 1,255
(450-5,985)
ACPA titer, IU (IQR) 69.0 (4.6-630.2)
RF titer, IU (SD) 20.0 (20.0-95.7)
Smoking habit, n (%)
No 16 (53.3)
Yes 9(30.0)
Former 5(16.7)
Family history of fragility fractures, n (%) 0(0)
Charlson Comorbidity Index (IQR) 2(1-3)
Lumbar Spine
T-score (SD) -1.18(0.92)
Z-score (SD) -0.17 (0.85)
BMD g/cm2 (SD) 0.992 (0.108)
Femoral Neck
T-score (SD) -0.70 (1.02)
Z-score (SD) 0.22 (0.89)
BMD g/gm2 (SD) 0.766 (0.120)
Total Hip
T-score (SD) -0.16 (1.04)
Z-score (SD) 0.39 (0.95)
BMD g/cm2 (SD) 0911 (0.151)

Bone mineral density

Average BMD levels at baseline were: 0.922 (SD 0.108),
0.766 (SD 0.120) and 0.911 (SD 0.151) at lumbar spine,
femoral neck and total hip, respectively. At baseline 2
(6%) patients classified as osteoporotic (T-score <-2.5)
and 16 (53%) classified as osteopenic (T-score <-1.0 and
>-2.5) at any site. BMD (both at lumbar spine, femoral
neck and total hip) at baseline did not correlate with any
of the patients’ characteristics or baseline markers’ serum
levels (p adjusted for multiplicity NS). BMD did not
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change significantly throughout the study period. BMD
changes are shown in Fig. 1 (lower panel). At month 12
BMD, T-score and Z-score levels were as follows: lumbar
spine BMD 0.927 (SD 0.132), T-score —1.15 (SD 1.13),
Z-score —0.06 (SD 1.14); femoral neck BMD 0.739 (SD
0.128), T-score —0.81 (SD 0.76), Z-score 0.20 (SD 0.13);
total hip BMD 0.954 (SD 0.134), T-score 0.02 (SD 1.04),
Z-score 0.66 (SD 1.00). At month 12, 2 (9% of 23) patients
classified as osteoporotic (T-score <-2.5) and 10 (43% of
23) classified as osteopenic (T-score <-1.0 and >-2.5) at
any site.

Bone turnover markers

At baseline we found a negative correlation between
cumulative and daily dose of glucocorticoids and B-ALP
(r-0.592, p 0.012 corrected for multiplicity).

In Fig. 2 are shown the changes of bone turnover mark-
ers in the study period. Serum CTX remained stable
over the time. B-ALP decreased significantly at M6 while
P1nP serum levels decreased significantly at M6 and
M12, respectively. In the ANCOVA corrected for disease
activity modifications we did not find any interaction (p
value 0.345 for time*deltaDAS28 interaction) and the
pairwise comparisons were not modified substantially.

Bone metabolism modulators

In Fig. 3 are shown the changes in Dkkl, sclerostin,
RANKL, OPG, vitamin D and PTH serum levels in the
study period. Among bone metabolism modulators
sclerostin increased significantly during the study period
(p trend 0.042). The increase was consistently found
between baseline and M1 (p 0.044), M2 (p 0.020), M3
(0.005), M6 (p 0.003) and M12 (p0.029); p values adjusted
for multiple comparisons. Results did not change when
we controlled for time varying glucocorticoid use, time
varying DAS28, age, sex and seropositivity. In detail, in
the ANCOVA corrected for time varying disease activ-
ity we did not find any interaction (p value 0.345 for
time*deltaDAS28 interaction) and the pairwise com-
parisons were not modified substantially. All other bone
modulators did not change. When accounting for multi-
plicity, we did not find any other significant correlation
between baseline levels of bone turnover markers or
bone metabolism modulators and clinical/densitometric/
radiographic parameters. Similarly, we did not find any
significant correlation between changes in such param-
eters. Figure 4 shows the correlation matrix between
baseline characteristics and bone parameters in the study
population, p-values are adjusted for multiplicity using
the two-stage step-up procedure by Benjamini, Krieger,
and Yekutieli (with an FDR Q value of 5%).
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Fig. 1 Changes in Sharp van der Heijde (SvdH) score, metacarpal index (MCl) and bone health index (BHI) in the upper panel. Changes in bone mineral
density (BMD) at lumbar spine, total hip and femoral neck in the lower panel. BMD changes were tested with mixed-effect model analysis for repeated mea-
sures (MMRM), p-values are adjusted for multiple comparisons using the Tukey's procedure. SvdH score, BHI and MCI changes were tested with Wilcoxon signed-

ranks test. Error bars represent 95% Cl

Discussion

We conducted an observational longitudinal study on
RA patients receiving tofacitinib. In aggregate we found
that tofacitinib caused a significant increase in sclerostin,
a Wnt inhibitor, and a small, but significant, decrease in
makers of bone formation (B-ALP and P1nP).

RA has been largely associated with osteoporosis and
fracture risk, which seems to be only partially related
to glucocorticoid intake and associated comorbidities
[2, 15]. Indeed, such higher risk of systemic bone loss is
also explained by several metabolic features of RA [4].
For example, Dkkl, which is widely considered as the
master regulator of joint and bone remodeling, has been
consistently found elevated in RA as compared to con-
trols and other iRMDs. However, it is unclear whether
DMARDs can actually modify the metabolic profile of
RA acting directly on bone cells and bone metabolism.
Indeed, albeit many studies have been conducted explor-
ing the effects of targeted therapies in RA, the role of

such medications on biomarkers of bone remodeling
is still unclear [11]. Furthermore, many of these studies
have been conducted on TNF or IL6 inhibitor users, lim-
iting our knowledge on other mechanisms of action. For
example, the effect of JAK inhibition on bone turnover
markers has been explored only in one study by Hamar
and colleagues [16]. The authors found that tofacitinib
treatment (pooling 5 mg bis in die and 10 mg bis in
die) triggered a significant decrease in CTX serum lev-
els while increasing serum osteocalcin. This result is in
direct opposition to our results on bone turnover mark-
ers. Indeed, we found a significant decrease in bone ana-
bolic markers contrasting the results by Hamar et al.
While our study and the study conducted by Hamar
and colleagues share similarities in design, it is impor-
tant to highlight several significant differences between
them. First, approximately 50% of the patients enrolled
in Hamar’s study were treatment-naive, whereas we spe-
cifically included patients who had failed to respond to at
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Fig. 2 Changes in bone turnover markers (BTMs) in the study period. Changes were tested with mixed-effect model analysis for repeated measures (MMRM),
p-values are adjusted for multiple comparisons using the Tukey’s procedure. Error bars represent 95% CI
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least one bDMARD or tsDMARD. While enrolling treat-
ment-naive patients may be advantageous from a meta-
bolic perspective, as it minimizes potential disturbances
in bone metabolism, it may limit the generalizability of
the results since tsDMARDs are often prescribed as sec-
ond-line treatments. Second, in our study, we allowed for
glucocorticoid tapering while keeping the dose as stable
as possible due to obvious ethical considerations. In con-
trast, the subjects in Hamar’s study did not receive gluco-
corticoids during the study period or in the three months
leading up to the study, despite experiencing high dis-
ease activity at baseline. This difference in glucocorti-
coid use may have significantly influenced the markers of

bone remodeling, but it also implies a greater generaliz-
ability of our findings. Notably, we observed a negative
correlation between levels of B-ALP, a marker of bone
formation, and cumulative glucocorticoid dose, further
highlighting the prominent impact of steroids on bone
markers. Third, Hamar and colleagues reported a signifi-
cant increase in 250HyvitD levels despite claiming a stable
dose of vitamin D supplements during their study, with
approximately half of the cohort taking vitamin D supple-
ments. Specifically, they observed an average increase
from 16 ng/mL to over 24 ng/mL in patients treated with
tofacitinib 5 mg twice daily (BID). In contrast, we did not
observe any appreciable changes in serum 250HvitD
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levels, and all but one patient consistently took vitamin D
supplements throughout the duration of the study. Fluc-
tuations in vitamin D levels have been shown to greatly
impact bone turnover markers as well as disease activ-
ity and inflammation in RA, as supported by previous
research [17-19]. These discrepancies in vitamin D levels
may have contributed to the divergent results observed
by Hamar et al. Lastly, Hamar and colleagues utilized
osteocalcin as a marker of bone formation, whereas we
employed P1nP, which is widely recognized as a prefer-
able marker for assessing bone neo-apposition [20]. The
choice of bone formation marker can influence the inter-
pretation of results, and P1nP is considered a more reli-
able indicator of bone formation activity.

By acknowledging these important differences between
our study and that of Hamar et al., we aim to provide
a comprehensive understanding of the complexities
involved in evaluating the effects of tofacitinib on bone
remodeling in patients with RA. Each study design and
approach bring unique strengths and limitations, which
should be carefully considered when interpreting and
generalizing the results.

The JAK-STAT pathway is one of the numerous cyto-
kines signaling pathways found in bone cells [21]. To our
knowledge, our is the first study investigating the effects
of a JAK inhibitor on the Wnt system in RA patients. In
our study tofacitinib treatment produced a significant
increase in sclerostin serum levels while Dkk1, another
Wnt system inhibitor, as well as PTH, RANKL and OPG
remained unchanged. Our finding was consistent even
controlling for disease activity and other covariates
known for inducing metabolic disturbances (glucocorti-
coids, seropositivity etc.). Sclerostin increase might well
explain the drop in bone formation markers we noticed.
Sclerostin is indeed a potent inhibitor of the Wnt sys-
tem which is the main stimulator of osteoblast activity;
therefore, the P1nP and B-ALP decrease was somehow
expected. This result might appear controversial since it
has been shown that tofacitinib can significantly increase
osteoblast function in animal models, resulting in promi-
nent bone anabolism and repair of bone erosions [22].
Nonetheless, our findings are in line with a recent obser-
vation from a sub analysis of the ORAL-surveillance trial
[13]. In this large randomized controlled trial, the risk of
osteoporotic fracture was significantly greater in tofaci-
tinib 10 mg BID compared to TNF inhibitors (aHR 1.60,
95% 1.09-2.36) and numerically greater in tofacitinib
5 mg BID compared to TNF inhibitors (aHR 1.35, 95%
0.91-2.01). Our findings might indeed justify, at least
in part, the higher risk of fracture seen in this post-hoc
analysis of the ORAL-surveillance trial. This is particu-
larly true considering that disease activity reduction did
not mediate the sclerostin increase and, therefore, this
result appears to be independent from inflammation
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but merely “metabolic” Notably, in the ORAL surveil-
lance the disease activity was reduced similarly in both
tofacitinib and TNF inhibitors groups, but the fracture
incidence was significantly different. We might indeed
speculate that the increased fracture risk seen in the
ORAL surveillance might be attributed to the sclerostin
increase. Interestingly, data from two large longitudinal
studies showed that higher sclerostin levels were asso-
ciated with coronary artery disease severity and greater
mortality [23]. Further studies are needed to ascertain
the precise role of sclerostin on vascular calcification and
cardiovascular risk. Moreover current literature regard-
ing the circulating sclerostin level and its role in RA
patients are debatable [24, 25]. The lack of sclerostin or
its antibody-mediated inhibition leads to an acceleration
of RA-like disease in human TNFa transgenic mice with
enhanced pannus formation and joint destruction [26].

Our study should be interpreted in light of strengths
and limitations. We have collected detailed data on a
homogeneous group of RA patients treated with tofaci-
tinib, including the mSvdH score, BMD and fracture risk
associated clinical factors. Moreover, we have analyzed
a comprehensive panel of bone markers and modulators
to investigate more precisely the effects on bone metabo-
lism. However, our study is limited by the observational
design and the small sample size, which was largely
affected by the COVID-19 pandemic emergency and
ORAL-surveillance results.

Conclusions

In conclusion, we observed a significant increase in
sclerostin, a Wnt inhibitor, and a small but significant
decrease in markers of bone formation, specifically
B-ALP and P1NP. However no significant bone loss, both
systemic and local, were observed during the year of
treatment. Overall, our study sheds light on the complex
interplay between tofacitinib, the Wnt system, and bone
remodeling in RA patients. These findings contribute to a
deeper understanding of the effects of JAK inhibitors on
bone metabolism.
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