
INTRODUCTION

Crohn’s disease (CD) is a chronic inflammatory di-
sease, which causes serious morbidities due to the
systemic effects besides gastrointestinal effects.
As in the other chronic inflammatory diseases, bo-
ne metabolism is highly affected in CD, as well. It
was reported that the prevalence of osteoporosis
and osteomalacia range between 3% and 57%, de-
pending on the methodology, localization of the
examined bone and the age (1). The etiology of os-
teoporosis in CD is multifactorial, and some cau-
ses like age, corticosteroid usage, malnutrition,
inflammatory activation, Ca and vitamin D ma-
labsorption and immobility, can be listed (2).

The clinicians consider osteoporosis as a pathology
which has serious consequences. Osteoporosis par-
ticularly causes additional morbidities such as in-
crease in the risk for fractures of femoral head and
vertebra, deterioration of quality of life and in-
crease in the health care costs. Therefore, it is a
pathology that precautions should be taken, and
that early diagnosis, treatment and monitoring is
necessary. Bone mineral density (BMD) measure-

ment is the most important tool for the diagnosis
of osteoporosis as well as the determination of in
vitro skeletal strength and fracture risk. Dual
Energy X-Ray Absorbtiometry (DEXA), quantita-
tive computed tomography (QCT), radiographic
absorbtiometry and ultrasonography can be used
for the measurement of BMD (3). DEXA is the
most commonly used and accurate method for this
purpose (3). BMD of the patients is defined as the
standard deviation from the average BMD values
of either the young adults (T score) or the same
age group (Z score) (4). Osteoporosis is the term
used for the BMD measurements of T-score ≤2.5.

In the special circumstances section of CD diagno-
sis and treatment guideline of European Crohn’s
and Colitis Organization (ECCO) in 2006, metabo-
lic bone diseases were discussed in the statements
numbered 13C and 13D. Accordingly: Osteoporosis
and osteopenia are defined in 13C, and DEXA is
suggested for BMD measurements. The therapeu-
tic agents have been explained in 13D. No certain
comment was made about the time and the frequ-
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ency to perform DEXA in CD monitoring (5). In
the framework of ECCO, we discussed when and
how frequently BMD should be measured for the
diagnosis and monitoring of osteoporosis in CD.

METHODS

We used 3e systematic literature search in order
to find the answer to the question which is not elu-
cidated in ECCO 2006 guidelines; “When and how
frequently DEXA should be performed for the di-
agnosis and follow-up of osteoporosis in Crohn’s
disease?” 

Literature review was performed only in Pubmed
database. Furthermore, additional studies were
found with literature reference review. Key words
were “Inflammatory Bowel Diseases”[Mesh] AND
“osteoporosis” [Mesh]. Only the English literature
performed in adult patients older than 18 years
old were taken into consideration. These key
words were used because significant number of
CD studies were within the titles of “Inflamma-
tory Bowel Disease (IBD)” together with “Ulcerati-
ve Colitis”, and data about CD in these literatures
were evaluated.

RESULTS

We have found 55 publishes to evaluate, which su-
it our scenario in the literature review (Table 1). 

Prevalence of osteoporosis in Crohn’s Disease

23 published studies were found related with this
subject (Table 2) (6 -28). According to these re-
sults, prevalence of osteoporosis in CD was found
in the range of 5.1% to 37% and the prevalence of
osteopenia was found in the range of 18% to 65%.
Given that the patients were under 50 years old,
and the recommendations indicate the Z scores to
be more significant in the diagnosis of OP in this
age group, Z scores in most of the studies, but T
scores in some of them were demonstrated. Accor-
dingly;

• Mean Vertebral Z score: between -0.09 and -1.60 

• Mean Vertebral T score: between -0.33 and -1.98 

The type of the trials Number

Prospective trials 28
Case-control trials 22
Retrospective trials 5

Table 1. Types of the trials evaluated

Author Country The Type of the Study* N Gender(M/F) Age (Mean) % Oporosis % Openia 

S. Ard›zzone (6) Italy 1 51 30 / 21 38,7 37 55

Sahli Héla (7) Tunisia 1 56 22/34 32 35,7 23,2

KV Haderslev (8) Denmark 1 35 47,6 33,30 52,00

J Klaus (9) Germany 1 111 0/111 35 28,8 49,6 

X. Robl›n (10) France 1 92 49/43 36,6 28 65 

RA van Hogezand (11) Holland 2 146 85/61 43,5 26 45 

Claudia Schulte (12) Germany 1 61 29/32 37,6 20 

Pascal Frei (13) Switzerland 2 55 25/30 39 18 45 

Naomi Lee (14) Australia 2 304 64/37 42,9 18 45 

R. J. Rob›nson (15) UK 1 48 0/48 45,4 17 29 

Naomi Lee (16) Australia 2 60 38/22 43,7 17,00 32 

C. L. Noble (17) UK 3 286 179/107 31,9 16 18 

K. L. E. Dear (18) UK 3 95 95/0 15 45 

Claudia Schulte (19) Germany 2 104 38 15 36 

E. J. Schoon (20) Holland 1 26 13/13 38 15,00 31,00 

Sarah A Bartram (21) UK 2 258 166/92 44,5 13,6 29,8 

Schoon EJ (22) Holland 2 119 82/37 42 13 45 

J. Jahnsen (23) Norway 1 60 36/24 36 13 23 

JS. Siffledeen (24) Canada 1 242 134/108 38,7 12,9 50 

Aida Habtezion (25) Canada 2 168 95/73 33 11 45 

R. J. Rob›nson (26) UK 1 117 69/47 40,6 11 29 

G. Haugeberg (27) Norway 2 55 27/28 38,5 9,1 35,50 

M. Zali (28) Iran 2 39 21/18 35,1 5,1 38,5

* 1: Prospective; 2: Case – control; 3: Retrospective trials

Table 2. Outcomes of the studies regarding the prevalence of osteoporosis and osteopenia in Crohn’s disease
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• Mean femoral Z score: between -1.40 to + 0.03 

• Mean femoral T score: between -1.80 to + 1.03 

The prevalence of osteoporotic fractures in
Crohn’s Disease

Seven studies were detected, evaluating the pre-
valence of fracture which is considered as the ma-
jor clinical end point of osteoporosis (Table 3) (11,
21, 23, 25, 26, 29, 30). With reference to this, oste-
oporotic fracture prevalence rate was reported in
the range of 0% to 27%. Although multiple fractu-
res were present in some patients, it was reported
that these patients could remain asymptomatic,
and screening of the patients through radiological
procedures were recommended in terms of fractu-
re development. 

In a population based screening research, in which
CD prevalence is found to be 156/100,000 in Eng-
land, it was detected that the femoral fracture risk
was increased 1.86 folds (95% confidence interval:
1.08 to 3.21) and this association existed after the
adjustments for steroid usage (31). The fracture
risk is higher in CD than in Ulcerative Colitis. It
has been reported that only 13% of the patients
with fracture risk were receiving fracture preven-
tion treatment. It was noted in another important
study that the prevalence of fracture in women

was increasing gradually after the age of 50, and
this prevalence showed more increase in men. It
was determined that the fracture frequency was
independent from BMD and T scores, and 55% of
the patients with fractures had normal T scores.
In the same study with multivariate analysis, no
factors related with vertebral fractures were defi-
ned (29). 

In a study, Klaus et al (30) evaluated the fracture
frequency according to the age groups and they fo-
und the age-dependent increase of the frequency
with rates; <21y: 20%; 21 – 30y: 22.5%; 31 - 40y,
18%; 41 - 50y: 18.7%; 51 - 60y : 26.3%; 61 - 70y:
50%. The frequency is 28.9% in cases with osteopo-
rosis and it decreases to 18.9% in osteopenic cases.
It is remarkable that, only 4 among 34 fracture ca-
ses are symptomatic while others are asymptoma-
tic. 

Risk factors for osteoporosis in Crohn's 
Disease

Appropriate raw data for clustered analyze from
seven studies were collected and “Odd’s Ratio” of
(7, 11, 14, 21, 24- 26) categorical risk factors were
calculated (Table 4). The results showed that ma-
le gender (OR = 1.55), current corticosteroid usage
(OR = 1.39) and previous corticosteroid usage (OR
= 2.15) are factors for the increased risk. 

Author The type of Number of Gender Age % SI % % %
the trials * patients (M/F) (Mean) OP resec Smoking Currently-CS Received-CS

SA Bartram (21) 2 258 166/92 44,5 13,6 52,3 32,2 29,8 58,9  
JS Siffledeen (24) 1 242 134/108 38,7 12,9 36,9 
A Habtezion (25) 2 168 95/73 33 11 55 76
RA van Hogezand (11) 2 146 85/61 43,5 26 66 43 86 
R J Robinson (26) 1 117 69/47 40,6 11 65 40,2 22 86 
Naomi Lee (14) 2 304 64/37 42,9 18 66 
Sahli Héla (7) 1 56 22/34 32 35,7 28,6 64,2 
*  1: Prospective; 2: Case – control; 3: Retrospective trials    SI resec: Small intestinal resection    Currently-CS: Currently receiving corticosteroid
Received-CS: Previously received corticosteroid

Table 4. Cumulative analyzed trials and the related parameters

Author Type of the trials* N Age (Mean) The prevalence of Fx† 

R. A. van Hogezand (11) 2 146 43,5 vertebral fx: 6%, 

non-vertebral fx: 12 %

R. J. ROBINSON (26) 1 117 40,6 11 Fx in 8 (6,8%) patients

R. W. STOCKBRÜGGER (29) 1 271 56 Fx in 38 (14,2%) 
patients

Sarah A Bartram (21) 2 258 44,5 10,80 %

J Klaus (30) 2 156 One or more fx 21,8% 

J. Jahnsen (23) 1 60 36 27% 

Aida Habtezion (25) 2 168 33 0 
*  1: Prospective; 2: Case – control; 3: Retrospective trials  † Fx: Fracture

Table 3. The prevalence of osteoporotic fractures in Crohn’s disease
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Author Risk Factors

S. Ard›zzone (6) Duration of the disease, age 
Sarah A Bartram (21) Low BMI, CS , duration of the disease 
Pascal Frei (13) Resection of SI, CS (duration and dosage), usage of AZA, low BMI, young age at diagnosis
Jesse S. Siffledeen (24) Male: CS, Vit B12; Female: Low BMI, platelet, age, CS 
Aida Habtezion (25) Age, low BMI, cumulative dosage of CS (10gr vs 6,5gr) 
K. L. E. Dear (32) CS dosage>5gr 
AP de Silva (33) Age, menopause, CS 
J -E Compston (34) Low BMI, CS 
Mohammadreza Zali (28) Age, CS, Low BMI, smoking, Vit D and Phosphorus 
R. A. van Hogezand (11) Resection of SI 
Tomoyuki Tsujikawa (35) Risk is prominent when cumulative dosage of CS > 20gr
R. W. Stockbrügger (29) CS 
E. Tsironi (36) Age ≥55, cumulative dosage of prednisolone ≥5gr 
J. A. Silvennoinen (37) Smoking in women 
J A Silvennoinen (38) Low BMI, cumulative CS (>5gr)
Claudia Schulte (19) Duration of the disease, frequent relapses, CS 
C. L. Noble (17) BMI (<18,5), smoking 
R. J. Rob ′ynson (26, 39)  Body weight, gender, current usage of CS, the proportion of body fat, CS, involvement (jejunal, ileal) 
X. Roblin (10) Hyperhomocysteinemia, ileal CH, duration of the disease >5y 
EJ Schoon (22) Diagnosis at young age (<19y) 
Naomi Lee (14, 40) Haplotype of TNF, Low BMI, decrease in muscle mass
J Klaus (9) Cumulative dosage of CS > 10gr, age, BMI<20 
J. Jahnsen (23, 41 – 42) CS, low BMI, CRP 
Sahli Héla (7) BMI(<18)
EJ Schoon (43) Age, low BMI, duration of the disease
G. Haugeberg (27) Female, CS, age, body weight 
J. H. Tobias (44) Involvement of SI, body weight, reduced Ca intake in diet
BMI: Body Mass Index   CS: Corticosteroid   AZA: Azathiopurine   SI: Small Intestine   TNF: Tumor Necrosis Factor   CRP: C – Reactive Protein

Table 5. The risk factors for the development of osteoporosis in Crohn’s disease

Author The type of the trial * Number of patients % Loss rate of bone

D Clements (45) 1 22 With Hormone Replacement Therapy and Calcium, all 
IBD:  
BMD: % + 2,6/y 

A Habtezion (25) 2 168 Femoral: % -0,64 ± 0,28  / y, p=0,03
vertebral: +0,01 / y, p=0,1 

R J Motley (50) 2 75 %3 / year, this decrease is inversely proportional with BMI, 
and increasing with CS and malnutrition 

D. Clements (51) 1 32 Overall IBD: Female: % - 0,74 / y, 
post-menopause: % -1,16/y, 
Male: % - 0,07/y

M. Staun (52) 3 108 Intact vertebral column:  -0,85 / y, femoral:-2,2 / y; 
Resected vertebral column: -0,13 / y, femoral: -1,21 / y 
Femoral  Z: -2,2 % (resected), -1,21 % (unresected)

C Schulte (12) 1 61 Ver: +0,8 ± 2,9 / y; 
Fem: +0,12 ± 5,3 / y 

J. Jahnsen (23) 1 60 0-1 year: 0,8% (Range: -0,8-2,4); 
0-2 year: 1,9% (Range: -0,5-4,3) 

KV Haderslev (8) 1 35 Vertebral: 0,2% / y, 
Femoral: 0,65% / y 

Roux C (53) 1 14 - 3,1% ±  4,9% / year; 
Those who received CS: - 6,2% ±  7,0%
Those who did not receive CS: % 0,9 ± % 3,9 

Dinca M (54) 1 54 - 0,31 ± 0,49% / 21 months 

Bernstein M (55) 1 46 vertebral: 2,4 ± 0,7% / y increased, 
femoral: 2,8 ± 1,2% / y increased 

D.J. De Jong (56) 3 29 vertebral: 0,12 ± 2,9% / y; 
femoral: 0,21 ±  2,8% /y 

*  1: Prospective;   2: Case – control;   3: Retrospective trials

Table 6. The annual change rate of bone mass density in Crohn’s disease and the outcomes related with the effect-
ing factors
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According to the studies whose raw data could not
be obtained, the risk factors of osteoporosis were
demonstrated in Table 5 (6, 7, 9 - 11, 13, 14, 17, 19,
21 - 25, 28, 29, 32 - 45).

In brief, major risk factors are

• Corticosteroid usage (significant risk with mo-
re than 5gr cumulative dose) 

• Low body mass index (<20kg/m2); it is impor-
tant as being an indicator of malnutrition.

• Age; increased risk is reported in the elderly
and the post menopausal women 

However, protective factors are the hormone rep-
lacement therapy, the usage of budesonide instead
of prednisolone, remission period over 3 years,
Azatiopurin (CS-sparing effect) as it provides cor-
ticosteroid reduction, body fat gain, increase of dry
weight and muscle mass and infliximab treatment
(16, 39, 45 - 50).

Annual bone density change rates in
Crohn’s Disease

Although the studies are limited and heterogeneo-
us, the largest detected annual change was 6.2%
decrease in patients receiving steroids. In the pub-
lications, there are statements, indicating no
change, as well as decrease in the first 2 months
followed by normalization in the 8th month (44). In
the first year, usually a rapid decrease is observed.
Bone density change rate is found to be higher in
patients with low baseline levels (52). Determined

mean annual changes in BMD are between 0% to
3% (8, 12, 23, 45, 50 - 56). The change rate of an-
nual bone density in Crohn’s disease is demons-
trated in Table 6. 

Some technical details of DEXA measurement

The most important issue related to DEXA is the
variation of measurements even with the same de-
vice. Therefore, the follow-up of patients is always
recommended to be performed with the same devi-
ce. In order to avoid erroneous measurement, at
least 3-5% change in the vertebral and 4-6% chan-
ge in the femoral region is required (57). 

CONCLUSION

Either in the studies related with the diagnosis
and follow-up of osteoporosis or in the reviews of
these studies, it is recommended that screening is
necessary in all of the post-menopausal women,
men over the age of 55, the patients with fragility
fracture and those receiving steroids. Besides, the-
re are recommendations for screening of the pati-
ents who have two of the three following risk fac-
tors (2-4, 58). These risk factors are;

• active disease 

• weight loss, more than 10% 

• mass index <20 kg/m2 

Based on these results, national recommendations
are seen in the box.

Recommendation:

BMD measurement via DEXA is necessary in the course of the diagnosis for all of the patients 
(EL 2a, RG B).

Annual follow-up with DEXA in the patients currently receiving corticosteroid treatment (administe-
red/suggested to administer more than 3 months) (EL 2a, RG B.)

For other patients, 2 to 3 yearly follow-up is necessary according to their risk factors (EL 5, RG D).
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