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Μικρές δόσεις κορτιζόνης
& BMD 
• Rh-GIOP is a prospective observational cohort study

• 1.066 patients with iRMD were analyzed

• GC doses of < 5 mg prednisone equivalent per day

➢ cumulative dose and duration of GC therapy were not
associated with negative effects on BMD

➢ dampening of inflammation by GC

• Dosages ≥5 mg/d => lost their negative association with BMD 
after adjustment for confounders

• exactly 5 mg/d => no negative effect was seen

• RA: GC doses >7.5 mg per day =>  negative association with 
BMD overall

➢ but this effect seemed to be specific only to patients with 
moderate or high disease acivity (DAS28-CRP >3.2)



Τι λέει η βιβλιογραφία (BMD)

oral corticosteroid treatment using 
more than 5 mg 

(of prednisolone or equivalent) daily leads to a 
reduction

in bone mineral density



Τι λέει η βιβλιογραφία (κάταγμα)  

≤7.5 mg prednisolone equivalent dose/day in patients with RA
was associated with an increased risk of clinical vertebral
fracture (adjusted hazard ratio 1.59, 95% CI 1.11, 2.29)

Similar findings were revealed for lower daily doses, i.e. 
≤5.0 mg PED/day and ≤2.5 mg PED/day

observational studies have reported higher fracture
rates with low-dose oral GC use [i.e. ≤7.5 mg 
prednisolone equivalent dose (PED) per day] in RA
compared with non-use

Balasubramanian A, Wade SW, Adler RA  et al.   Glucocorticoid exposure and 
fracture risk in a cohort of US patients with selected conditions. J Bone Miner Res  
2018;33:1881–8.
Robinson DE, van Staa TP, Dennison EM, Cooper C, Dixon WG.  The limitations of 
using simple definitions of glucocorticoid exposure to predict fracture risk: a 
cohort study. Bone  2018;117:83–90.
Amiche MA, Abtahi S, Driessen JHM  et al.   Impact of cumulative exposure to 
high-dose oral glucocorticoids on fracture risk in Denmark: a population-based 
case-control study. Arch Osteoporos 2018;13:30.



Τι λέει η βιβλιογραφία (κάταγμα)  

In epidemiological studies, the increased risk of fractures is observed even at low doses of 
prednisone, that is, 2.5–5 mg per day

Briot K, Roux C. Glucocorticoid-induced osteoporosis. RMD Open. 2015 Apr 8;1(1):e000014. doi: 
10.1136/rmdopen-2014-000014. 



ROM vs DEN σε GIOP 

• daily prednisolone dose of ≥5mg/day for ≥12 months and had 
moderate/high risk of osteoporotic fracture (history of fragility 
fracture, DEXA T score ≤-2.5 [age≥40 years] or Z scores ≤-3.0 
[age < 40 years] or high risk of 10-year major fracture 
estimated by FRAX) were included

• ROMO (210mg SC monthly) or DEN (60mg SC every 6 months) 
for 12 months => DEN (60mg every 6 months) for 12 more 
months in both arms

✓ 70 patients recruited

✓ Oral bisphosphonates were being used in 33 (47%) patients 
prior to first dose of the study drugs

✓ ROMO-treated patients had lower hip/femoral neck BMD and 
serum vitamin D3 levels than those treated with DEN



ROM vs DEN σε GIOP 

• At month 12, a significant increase in spine BMD was observed 
in both the ROMO (+7.3±4.5%; p< 0.001) and DEN (+2.3±3.1%; 
p< 0.001) groups of patients

• The inter-group difference in spine BMD at month 12 was 
statistically significant after adjustment for baseline BMD 
values, age, sex, osteoporosis risk factors and the cumulative 
prednisolone doses in 12 months (p < 0.001)

• The corresponding increase in hip BMD were +1.6%±3.3% 
(p=0.01) in the ROMO group and +1.6%±2.6% (p=0.003) in the 
DEN group. 

• In DEN-treated patients, both serum CTX (-34.7±54.8%; 
p=0.002) and P1NP (-35.1±43.3%; p< 0.001) dropped 
significantly from baseline to month 12. 

• However, in the ROMO group, a non-significant drop in CTX (-
18.1±76.9%; p=0.18) but increase in P1NP (+1.7±70.3%; p=0.89) 
was observed
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ROM vs DEN σε GIOP 

• Only one new vertebral fracture developed in the ROMO group 
at 12m

• The commonest adverse event (AE) was self-limiting injection 
site pain/redness, which was significantly more common in 
ROMO-treated patients

• Post-injection musculoskeletal pain was reported in 2 patients 
in the ROMO and 3 patients in the DEN group

• Mild hypocalcemia and hypercalcemia were observed in 2 
DEN-treated patients

• No serious AEs



Έχει νόημα η χορήγηση ROMO στην GIOP? 

• The mechanisms that account for GC-induced inhibition of bone formation include the reduction of lifespan 
and activity of osteoblasts 

• GCs alter the function of bone-forming cells through multiple pathways 

➢ reduction of osteoblast proliferation through its suppression of growth factors BMP2 and TGFβ1 

➢ up-regulation of the Wnt antagonists (Dkk-1, Wif-1, and Sost) and 

➢ down-regulation of the Wnt receptor complex (frizzled 4, 7, Dsh1, and Axin1) which can suppress osteoblast 
differentiation (alkaline phosphatase, akp2), maturation (osteocalcin), and activity 

• GCs may also directly affect osteocytes as genes primarily expressed in osteocytes, Dmp1, Phex, 
and Sost

Yao W, Dai W, Jiang L, Lay EY, Zhong Z, Ritchie RO, Li X, Ke H, Lane NE. Sclerostin-antibody treatment of 
glucocorticoid-induced osteoporosis maintained bone mass and strength. Osteoporos Int. 2016 Jan;27(1):283-294. 



DEN Vs ΔΦ – κάταγμα  

• real-world effectiveness of Dmab compared with alendronate 
(Aln) in reducing fracture risk among commercially-insured 
(MEDICARE) postmenopausal women in the U.S. treated for OP
(2012 to 2019)

• When comparing Dmab (n=13,871) with Aln (n=8,747) in 
patients over the entire study period (2012–2019)

➢ no differences in the incidence of fracture outcomes were 
observed

• among patients initiating treatment in 2015 or later (ie, recent 
data cohort), Dmab users had a 

➢ 48% reduction in hip (RR=0.52, 95% CI: 0.28–0.77) 

➢ 25% reduction in non-vertebral (RR=0.75; 95% CI: 0.50–
0.99) fracture risk , compared with Aln users

Amgen Center Drive

Cumulative Incidence of 
Fracture Over a 24-
month Follow-up Using 
Recent Data (> 2015): 
Dmab vs Aln



DEN Vs ΔΦ – κάταγμα  

• clinically meaningful reduction in fractures for patients who 
remained adherent to Dmab compared with Aln through 24 
months

• once the effects of preferential prescribing of Dmab to high-risk
patients in the early years after drug approval were removed



Τι λέει η βιβλιογραφία ? 

Seven RCTs were included. 

Denosumab was not
associated with a reduction in 
clinical or osteoporotic 
fractures compared with 
bisphosphonates

Current evidence suggested no benefit of denosumab for 
reducing risk of fracture than bisphosphonates



ABA σε άνδρες 

• responders based on a >3% change in BMD

• At Months 6 and 12, a significantly greater proportion of men 
treated with abaloparatide were responders at a composite of 
LS, TH, and FN compared with placebo (p ≤0.002) 

• A significantly greater proportion of men treated with 
abaloparatide vs placebo were responders as early as Month 3 
for the LS and FN (LS: 61.2% vs 30.9%, p < 0.0001; FN: 32.3% vs 
14.9%, p < 0.0001) 



ABA σε άνδρες 



BMD σε άνδρες 

• frequency of bone mineral density (BMD) scans performed in 
men and women aged 65 and above from 2010 through 2021

• The prevalence of BMD scan in women was 8.65%

• it was only 0.82% for men in our cohort

• data for 2010, 2018 and 2021, the same pattern was observed

• The total rate of hip fracture was 

➢ 4.1% in women

➢ 3% in men



Μετά από χειρ ισχίου 

• delirium and cognitive impairment

• United Kingdom National Hip Fracture Database (NHFD)

• 65,075 had a pre-operative AMTS ≥8 and were included in 
analyses

• A quarter developed an abnormal 4AT => suggesting post-
operative delirium or cognitive impairment

• post-admission nerve block was associated with lower risk

• socioeconomic deprivation or surgery that was not NICE 
compliant with higher risk

• reduce the likelihood of returning home or to outdoor mobility



AEE υπό DEN/ZOL 

• 73,127 patients in Optum (mean follow-up 350 days) and 
96,611 in MarketScan (mean follow-up 385 days) who initiated 
treatment with two different classes of antiresorptives, 
denosumab (RANKL inhibitor) or zoledronic acid 

• At 36 months, the adjusted relative risks (zoledronic acid 
referent group) (Optum /MarketScan )

➢ 0.97 (95% CI: 0.63,1.32) and 1.22 (0.77,1.66) for MI

➢ 0.87 (0.56,1.17) and 1.00 (0.61,1.40) for stroke

• no increased risk in MI or stroke was identified for up to 36 
months of treatment in denosumab users compared with 
zoledronic acid users



There was higher risk of AF with ZA compared with denosumab over 1 year (incidence rate [IR] 
= 18.6 versus 14.9 per 1000 person-years; hazard ratio [HR] = 1.25; 95% confidence interval [CI] 1.04 
to 1.50



Diffuse idiopathic skeletal hyperostosis (DISH) 

• non-inflammatory systemic condition characterized 
by characteristic ossification patterns that can occur 
in the spine and peripheral entheses

• back pain and stiffness

• ossifications along the anterolateral aspect in 4 
contiguous vertebrae

• right side of the thoracic spinal segment

• various risk factors have been identified in the 
literature, including gout, hyperlipidemia, and 
diabetes

• associated with increased risk of vertebral fractures.



TBS στη DISH 

• 153 patients RMD (mean age 72.8 ± 5.4 years; 72.5% women) 
was included in the analysis. 

• 19 patients (12.3%) fulfilled the criteria for DISH

• BMD and T-scores were higher and FRAX FxR was lower in 
patients with DISH compared to controls 

• TBS was similar

➢ 0% of patients with DISH had osteoporosis by WHO criteria 

➢ compared to 23.9% in the control group

• previous fractures and falls in the last 12 months were similar
between groups



Κάταγμα στη ΑΣ 

• RISE, a large, national electronic health record-based registry, 

which was linked to Medicare claims from 2016-2018

• 2.092 adults with AS in RISE

• Fractures occurred in 137 AS adults

• The overall incidence rate of fractures among adults with AS 

was 37.01 (95% CI 31.31-43.76) per 1,000 person-years

• older, had a low BMI, had multiple comorbidities including 

osteoporosis, and used opioids chronically had a higher odds of 

fracture. 

• Men and women with AS were equally likely to have a fracture



Κάταγμα στη ΑΣ (ii) 

• national Veterans Affairs Corporate Data Warehouse

• 3,983 patients with AS (median age 52.61 years, 92.4% men, 

77.2% white) and 1,152,573 randomly selected general 

population comparators

• The annual incidence rate of fractures increased among those 

with AS, from 2.1 per 1000 PY in 1999 to 22.8 in 2021

• This rate of fractures was increased in the TNFi era (2004-

2021) relative to the pre-TNFi era



Κάταγμα & Tofacitinib

• Preclinical data suggest that tofacitinib stimulates osteoblast 
function and would have a protective effect on bone health 
and fracture risk in RA

• post hoc analyses of tofacitinib clinical trials and a real-world
data registry

• In pooled clinical trial data, rates of all fractures were 
numerically lower with tofacitinib vs placebo (HR [95% 
confidence interval (CI)] 0.55 [0.18, 1.65]

• In ORAL Surveillance, HRs (95% CIs) for all fractures with 
tofacitinib 5 and 10 mg BID vs TNFi were 1.23 (0.96, 1.58) and 
1.26 (0.97, 1.62)

• In CorEvitas (corona) registry data, HRs (95% CIs) for any 
fracture with tofacitinib vs bDMARDs were 1.27 (0.82, 1.97) 
with PS trimming, and 1.42 (0.96, 2.09) with PS matching (p > 
0.05)

25% αύξηση για κάταγμα με JAK 



Τι λέει η βιβλιογραφία ?

JAK inhibitors reduce bone loss by 
promoting new bone formation by 
osteoblasts, rather than by affecting 
osteoclasts

stabilized BMD in RA patients and 
resulted in a positive balance of bone 
turnover 



Ευχαριστώ
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