
METABOLISMO OSTEO-MINERALE E MALATTIA CELIACA

Michele Di Stefano
UOC Medicina Interna 1

IRCCS “S.Matteo” Hospital Foundation
Pavia



MEDLINE SEARCH FOR COELIAC DISEASE AND BONE LOSS
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Olmos M, et al. DLD 2008

SYSTEMATIC REVIEW AND META-ANALYSIS OF OBSERVATIONAL STUDIES ON THE 
PREVALENCE OF FRACTURES IN COELIAC DISEASE



- study design

- inadequate sample size

- selection of cases

- selection of controls

- failure to define the duration of CD 

- method used to ascertain fractures

CAUSES OF HETEROGENEITY OF STUDIES
ON THE PREVALENCE OF FRACTURES IN COELIAC DISEASE

► interviews
► questionnaires
► discharge registers
► GP database
► x-ray studies

► general population
► functional GI disorders

► clinical presentation
► adherence to GFD
► age
► comorbidities
► drug use



RISK OF FRACTURES IN CD: PREVALENCE OF FRACTURES IN CONTROLS
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RISK OF FRACTURES IN COELIAC DISEASE: RESULTS OF STUDIES ON LARGE COHORTS

West J, et al. Gastroenterology 2003 Ludvigsson JF, et al. APT 2007
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OSTEOPOROSIS AND BONE FRACTURES IN CD:
A NATIONWIDE REGISTRY-BASED, DANISH STUDY

Hansen S, et al, Bone 2023



RISK OF FRACTURES IN CD: A CROSS-SECTIONAL, CASE-CONTROL STUDY

Vazquez H, et al. AJG 2000
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OR 3,5; 95% CI 1,8-7,2
P<0.0001

OR 2,8; 95% CI 0,7-11,5
P=NS

X-Ray studies in patients and controls
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INCIDENCE OF FRACTURES AND VERTEBRAL DEFORMITIES IN CD

Vazquez H, et al. AJG 2000
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Age
Post-menopausal status
Senile osteoporosis

Inadequate peak bone mass
High level of physical activity

•
• • •

• • • • Controls

Median age 45 yrs
Range 16-74 yrs
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THE CLINICAL IMPACT OF METABOLIC BONE DISEASE IN COELIAC DISEASE

Fickling WE, et al. Postgrad Med J 2001
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AGE AND RISK OF FRACTURES IN COELIAC DISEASE

diagnosis

>10 yrs before diagnosis Between 10 yrs before diagnosis
and 5 yrs after diagnosis

>5 yrs after diagnosis

Any fractures    OR 2,48; CI 1,54-4,11; p<0,001No excess of fractures No excess of fractures



LONG-TERM FRACTURE RISK IN PATIENTS WITH COELIAC DISEASE:
A POPULATION-BASED STUDY IN OLMSTED COUNTY, MINNESOTA

Jafri MR, et al. DDS 2008

Fracture risk before diagnosis

Fracture risk after diagnosis

Celiac disease

Controls



STRATIFICATION OF BONE FRACTURE RISK IN PATIENTS WITH CD

Moreno ML, et al. CGH 2004
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ABNORMAL SKELETAL STRENGHT AND MICROARCHITECTURE
IN UNTREATED PRE-MENOPAUSAL WOMEN WITH COELIAC DISEASE

Stein EM, et al. JCEM 2015
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BONE MICROARCHITECTURE IMPAIRMENT
IN UNTREATED PRE-MENOPAUSAL WOMEN WITH COELIAC DISEASE

Zanchetta MB, et al. Bone 2015
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Total Body

Corazza et al, Gastroenterology 1995
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BONE MINERAL DENSITY IN UNTREATED ADULT COELIAC DISEASE 



PATHOPHYSIOLOGY OF BONE LOSS IN UNTREATED ADULT COELIAC DISEASE 

Negative calcium 
balance

Reduced absorption
Reduced intake
Increase fecal excretion

Increased
PTH levels

Increased
bone turnover

Renal
1-a-hydroxylase

25 (OH) Vitamin D3

1,25 (OH)2 Vitamin D3

Hyperconversion

Reduced 25(OH) Vit D3
Increased 1,25 (OH)2 Vit D3

­ Osteocalcin
­ PICP
­ ICTP

Gastroenterology 1995
Bone 1996
Gastroenterology 1997
EJGH 2000



EFFECT OF GFD ON BONE MINERAL DENSITY IN CHILDHOOD CD
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P<0.05P<0.001

Mora  et al, AJCN 1993
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EFFECT OF MINERALO-ACTIVE DRUGS ON BMD IN ADULT CD

AJG 2001

Hawaii Med J 2011

Indian J Med Res 2013

No effect of Calcium and VitaminD 
supplementation

Positive effect of Teriparatide, calcium and 
VitaminD supplementation ( 1 patient)

zolendronic acid = calcium and vitaminD 
supplementation



RANK/RANKL/OPG SYSTEM AND BONE LOSS IN ADULT CD
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Fiore et al, Horm Metab Res 2006



O
PG

 (p
m

ol
/l)

Femoral BMD (T-score) Femoral BMD (T-score)

PI
C

P 
(n

g/
L)

RANK/RANKL/OPG SYSTEM AND PICP IN ADULT CD
ON LONG-TERM GLUTEN-FREE DIET WITH PERSISTENTLY LOW BMD

r = -0.64 r = 0.68

Di Stefano M et al, JCG 2013



EFFECT OF DENOSUMAB IN SEVERE OSTEOPOROTIC FEMALE CD PATIENT
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TIMING FOR DEXA EVALUATION ACCORDING TO GUIDELINES

ACG guidelines
DEXA at diagnosis and every 2-3 years

European Society for the Study of CD guidleines
DEXA at diagnosis, follow up for abnormal index values

British Society of Gastroenterology guidelines
DEXA in pts with risk factors or >55 yr old, follow up for abnormal index values

NICE guidelines
Preliminary risk assessment through clinical scores, DEXA in high risk patients, 
follow up in pts receiving treatment



FRAX SCORE AND PREDICTION OF 10-yr MAJOR OSTEOPOROTIC FRACTURE PROBABILITY IN CD 

Duerksen DR et al, Osteoporosis Int 2021



BMD AND FRAX SCORE IN COELIAC DISEASE: A 10-yr PERSPECTIVE

Tovoli et al, IEM 2023

Osteopenia and no risk factors

Osteoporosis, at least one risk factor
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TIMING FOR DEXA EVALUATION ACCORDING TO PREDICTIVE DATA

ACG guidelines
DEXA at diagnosis and every 2-3 years

European Society for the Study of CD guidleines
DEXA at diagnosis, follow up for abnormal index values

British Society of Gastroenterology guidelines
DEXA in pts with risk factors or >55 yr old, follow up for abnormal index values

NICE guidelines
Preliminary risk assessment through clinical scores, DEXA in high risk patients, 
follow up in pts receiving treatment



METABOLIC BONE DISEASE AND COELIAC DISEASE
- RESEARCH AGENDA -

Better selection of “at-risk” groups for osteoporosis

Better selection of “at-risk” groups for fractures

Quality of bone

Effect of drugs (bisphosphonates, teriparatide, denosumab….)

Redefinition of guidelines

*
*
*
*
*
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