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Introduction

• Glucocorticoids (GCs)
– Steroid hormones produced by adrenal cortex
– 1948: first administation of hydrocortisone to a patient 

with rheumatoid arthritis by rheumatologist Hench and 
associates

– 1950: Nobel Prize in Medicine





Patients Doctors

Ranking adverse events
Osteoporosis

CVD

Peptic ulcer

DM / glucose int.
Weight gain

Renal dysfunction

Cataract

Hypertension

Myopathy
Fatigue

Moon face
Glaucoma

Palpitations
Dyspnea

DM / glucose int.
Osteoporosis

Weight gain

Infections
CVD

Atherosclerosis

Peptic ulcer

Cataract
Myopathy
AEs due to interactions
Osteonecrosis

Impaired wound healing
Dyslipidemia

Hypertension

Van der Goes et al. Patients’ and rheumatologists’ perspectives on glucocorticoids. Ann Rheum Dis 2010



Pathogenesis of GIOP: Direct Effects on Bone

Compston, Clin Nat Rev, 2010
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Effect of low dose prednisone (10 mg/day during 1 week) on markers of bone 
metabolism in healthy volunteers
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Glucocorticoid Use and Fracture Risk: Dose Related.
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INCIDENCE OF NON-VERTEBRAL FRACTURES STRATIFIED BY DAILY 
CORTICOSTEROID DOSE, AGE AND GENDER
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2-Fold Increase in osteoporosis (T-score < -2,5) 
in 394 postmenopausal women with RA
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Elevated risk of vertebral- and 
nonvertebral fractures in RA
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% Changes in BMD after 1 year treatment 
with infliximab
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BeSt
Treatment Strategies 

in Rheumatoid Arthritis

Glucocorticoid use and bone loss 

in recent-onset active rheumatoid arthritis



BeSt treatment strategies

Sequential
monotherapy 

starting with MTX

Step-up 
combination therapy 

starting with MTX

Initial combination 
therapy with MTX, 
SSA & prednisone

Initial combination 
therapy with MTX 

& infliximab

Every 3 months DAS44 by research nurse

> 2.4: adjust treatment to next step
£ 2.4: continue or (after 6 months) taper according 
to protocol per treatment group



BeSt study comparing treatment strategies, 
no treatments (GC versus placebo)



Disease activity score
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Functional ability
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Radiographic progression



% change in BMD of lumbar spine and hips during 2 years 
observation in early RA (BEST-study)
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Median BMD loss after 1 year (% of baseline) 
in the 4 treatment groups

Sequential 
mono 

Step-up 
combi

Initial combi 
prednisone

Initial combi 
infliximab

∆ BMD in hands -2.6 * -1.7 * -0.6 * -0.9 *

∆ BMD in hip -1.6 -0.4 -1.0 -0.6

∆ BMD in spine -0.2 -1.1 -1.0 -0.1

*: p<0.05 in group 3 and 4 versus group 1 and 2



Median BMD loss after 2 year (% of baseline) 
in the 4 treatment groups

Sequential 
mono 

Step-up 
combi

Initial combi 
prednisone

Initial combi 
infliximab

∆ BMD in hands -3.6 * -3.3 * -1.4 * -1.6 *

∆ BMD in hip -1.1 -0.2 -0.2 -0.6

∆ BMD in spine -0.4 -1.6 -0.5 -1.0

*: p<0.05 in group 3 and 4 versus group 1 and 2



Hand BMD loss & erosion progression
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“Some data suggest that low dose GCs may even benefit 
the bones of patients with RA”

• “A little GC, like a glass of wine, may benefit many 
people, whereas a high dose of GC, like a bottle of 
wine, is harmful to all”.



“Some data suggest that GCs may even benefit the bones 
of patients with RA”

• disease activity ¯
• weightbearing activity ­
• pro-inflammatory cytokines deleterious 

to bone ¯

Bijlsma: Annals Rheum Dis 2003 1033-37 
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“Not only Glucocorticoids, but also the underlying disease 
might have a negative effect on bone strength! 

(drug/disease confounding)

RA Disease Activity Bone Strength

Glucocorticoids

Courtesy of Maarten Boers

Secondary Osteoporosis: RA, SLE, Vasculitis, COPD, 
Inflammatory Bowel Disease, etc 



One-Year Effects 
of Glucocorticoids on Bone Density

Meta-Analysis in Cohorts 
on High and Low Dose Therapy

Merel Baak, Willem Lems, Mariëtte Lodder*, 
Lilian van Tuyl, Ben Dijkmans, Maarten Boers

Departments of Rheumatology; 
Epidemiology and Biostatistics

VU University Medical Center Amsterdam
*Spaarne Hospital Haarlem

Netherlands



patient characteristics

review GC BMD 33

chronic 
inflammatory disease transplantation

cohorts 
(RCT arms)

51
34

18
11

patients 1846: 1565 w FU data 705: 635 w FU data

diagnoses
RA 359
SLE 200
PMR 91
mixed 915

kidney 530
heart 48
lung±heart 32
liver 25

women (%) 73 36
mean age 56 46
% starters 41% cohorts; 34% pts 83% cohorts; 92% pts
% Ca/D suppl 59% cohorts; 85% pts 61% cohorts; 88% pts
GC dose
(mean, range)

8,7 mg/d
(1,2-16,4)

18,9 mg/d
(6,0-52,7)



Results: bone loss
% of baseline BMD (95% CI)

chronic 
inflammatory 

disease
transplantation difference

lumbar 
spine

–1,7
(–2,2;–1,3)

n= 1565

–3,6
(–5,1;–2,0)

n= 679

–1,9
(–2,2;–1,3)

femoral 
neck

–1,3
(–1,9;–0,9)

n= 1255

–3,1
(–5,1;–1,1)

n= 551

–1,8
(–3,1;–0,1)

review GC BMD 34

random effects model due to high heterogeneity
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bone loss
% of baseline BMD (meanw, 95% CI)



VS



Interventions; COBRA (conventional) versus COBRA-light (Amsterdam)

• COBRA 

Week 1:   Pred 60 MTX 7.5 SSZ 500
Week 2:   Pred 40 MTX 7.5 SSZ 1000
Week 3:   Pred 30 MTX 7.5 SSZ 1500
Week 4:   Pred 20 MTX 7.5 SSZ 2000
Week 5:   Pred 15 MTX 7.5 SSZ 2000
Week 6:   Pred 10 MTX 7.5 SSZ 2000
Va wk 7:   Pred 7,5 MTX 7.5 SSZ 2000

• Decision week 26, 39 
• DAS (44) >1,6: active disease, start anti TNF.

• COBRA-light 

Week 1:     Pred 30 MTX 10
Week 2:     Pred 20 MTX 10
Week 3:     Pred 15 MTX 10
Week 4:     Pred 10 MTX 10
Week 5:     Pred 10 MTX 17,5
Week 6:     Pred 10 MTX 17,5
Week 7:     Pred 10 MTX 17,5
Week 8:     Pred 10 MTX 17,5
Va wk 9:     Pred  7,5     MTX 25

• Decision week 26, 39
• DAS 44 > 1.6: active disease, start anti TNF



Results COBRA-light study
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COBRA-light

COBRA

Ter Wee et al, Ann 
Rheum Dis, 2014



Changing Patterns of anti-osteoporotic treatment in  
New Glucocorticoid Users (n = 5,471)
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Guidelines for Management of Glucocorticoid-Induced Osteoporosis.

Weinstein RS. N Engl J Med 2011;365:62-70



Discussion/Limitations (1)

• Data focus on bone mineral density;
• No data on bone quality or fracture 

incidence;
• BeSt study comparing treatment 

strategies, no treatments (GC versus 
placebo)



Discussion/Limitations (2)

• Substantial part of patients protected by 
calcium, vitamin D and bisphosphonates.

• Different guidelines for prevention of 
Glucocorticoid Induced Osteoporosis;

• Implementation of VFA for new GIOP-
guidelines?



Conclusions

Combination therapy including Glucocorticoids is very effective 
in RA (and in some other reumatic diseases, such as SLE and 
vasculitis);

High dose GC can be associated with side effects;

High dose GC are usually prescribed in patients with high 
disease activity.



Conclusions

Low dose GC are usually well tolerated;

Low dose or shortterm GC use can be very effective in RA.

GC  are inexpensive, which is nowadays very important;

MTX and GC first line drugs for early RA, according to EULAR-
Guidelines



• Thank you for your 
attention!



Vertebral Fractures can easily be detected by 
Lateral  Vertebral Assessment (LVA)



Objectives in BeSt study
(section osteoporosis) 

Is high BMD loss in hands, hip and spine in recent-onset RA 
associated with inflammation? 

Is BMD loss suppressed by antirheumatic treatments in 
recent-onset RA?

What is the effect of glucocorticoids (GC) on BMD loss?



BMD measurements

Dual energy X-ray absorptiometry (DEXA) in total left hip 
and spine L2-4

Digital X-ray radiogrammetry (DXR) in metacarpals 2-4 
in both hands

∆ BMD after 2 years from baseline BMD (in %)



Baseline characteristics (n=218)

Female, % 71
Postmenopausal, % 65
Age, years 54
Symptom duration, weeks 23
DAS (44 joint count) 4.4
Rheumatoid factor pos., % 64
Erosive disease, % 69 



Independent riskfactors of high BMD loss in hands, 
hip and spine: multivariate analyses

BMD loss 
in hands

BMD loss 
in hip

BMD loss 
in spine

β-coëff p-value β-coëff p-value β-coëff p-value
Postmenop. 
status

-3.17 0.000 - - - -

HAQ, t=0

CRP, t=0

-1.12

-0.025

0.02

0.000 

-

-

-

-

-

-

-

-

∆ Erosions 0-1 -0.15 0.01 -0.19 0.004 - -

Bisphosphonates - - 2.50 0.01 4.02 0.000 



But..

GC use is not a risk factor 
for high BMD loss!


