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One of the most common extra-intestinal complications
of inflammatory bowel diseases (IBD) is abnormalities in
bone mineral density (BMD). The advent of technolo-
gies, such as dual energy X-ray absorptiometry, has in-
creased our awareness, with reported prevalence rates
ranging from 2-30% for osteoporosis and 40-50% for
osteopenia.1 Most studies. suggest that it is more preva-
lent amongst Crohn�s disease (CD) patients than Ulcer-
ative colitis (UC) patients, but not all studies agree on that.
Similarly an increased risk for fractures has been attributed
to CD patients (relative risk up to 1,7, but this is not seen
universally). Although the aetiology of diminished BMD
is not fully understood, factors such as malabsorption of
fat-soluble vitamins, calcium (Ca) and other minerals,
chronic inflammation of the gut, use of bone damaging
medications (such as steroids), and hypogonadism seem
to contribute. Obviously, patients with CD are subject to
the same risk factors for osteoporosis as the general
population- female sex, increasing age, white race, low
weight, family history of osteoporosis, late menarche and
early menopause, smoking, lack of exercise and possibly
consumption of alcohol and coffee.

Vitamin D(VD) is essential for normal Ca metabo-
lism and bone formation. The main source of VD (espe-
cially during summer) is the skin where pre-VD is gener-
ated by UV radiation, whereas in winter, food is the pri-
mary resource. Pre-VD is converted to the major circu-
lating metabolite 25- hydroxy VD (25(OH)D in the liver
and then to 1,25-dihydroxyVD(1,25(OH)2D) in the re-
nal tubular epithelium integrity. This is mediated by 1-a
hydroxylase, an enzyme regulated by parathyroid hor-
mone (PTH) to maintain normal serum Ca. Therefore
deficiency in VD leads to hypocalcemia, increased PTH
and 1,25(OH)2D resulting finally in mobilization of Ca

from bones.2 Although most clinicians (and researchers)
have used a concentration of 25(OH)D of 30 nmol/l as a
threshold to define VD deficiency, it seems that higher
concentrations (>50 nmol/l) are necessary to maintain
normal Ca metabolism.3

The underlying mechanisms of VD deficiency in pa-
tients with CD is multifactorial and it is thought to be
primarily the result of fat-soluble vitamin malabsorption
due to inflammation or previous resections. Patients with
CD have been shown to lack adequate exposure to sun,4

to have reduced dietary VD consumption,5 to avoid dairy
products and thus have inadequate Ca intake and VD
(as they are supplemented with VD), and to have an ab-
normal enterohepatic circulation of VD. Some CD pa-
tients use drugs that inhibit absorption of VD (e.g.
cholestyramine) or interfere with Ca metabolism
(steroids).

Whether patients with CD are VD deficient remains
controversial. Most older studies (6-10) found VD
deficiency in a considerable proportion of patients. This
has been attributed to the high percentage of patients
with a history of a (mostly extensive) small bowel resec-
tion, and the frequent use of steroids as the main thera-
peutical mean. Thus recently, most patients with CD (es-
pecially those with history of enteric resection) are
advised to take VD supplementation, or to increase
exposure to physical or artificial (11) UV radiation.

Other studies have noted hypo-VD in a substantial
proportion of patients with CD, with prevalence ranging
16-44%.12-14 This stands true even for young patients (5-
22y). 12 In general it seems to be associated with season
(winter), race (African Americans), location (upper GI
involvement) or small bowel resection, 13 disease dura-
tion, CDAI score, CRP. 15 In contrast, others have found
no difference between operated and non-operated
patients regarding concentration of 25 (OH)D.13 Several
papers have suggested that oral supplementation (with
standard recommended dose) did not protect from
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development of hypoVD.13,14 No difference in BMD
was found between patients with normal or sub-normal
values of 25(OH)D concentration.13-16 Secondary
hyperparathyroidism was seen in about 18% of patients
with a history of small bowel resection, whereas it was un-
usual in non-operated patients.13,14 Low BMD was found
more often in patients with secondary hyperparathyroid-
ism and it affected mostly cortical bone.13,14 In contrast, a
correlation between 25(OH)D concentration and low
BMD (mostly affecting spine and hip) was seen in a study
involving patients with small bowel resection, 40% of
whom were VD deficient.17 In none of the above men-
tioned studies did any patient have a low concentration of
1,25 (OH)2D (the active form of VD), indicating sufficient
substrate for hydroxylation, even in the patients with low
25 (OH)D. Additionally, none had typical symptoms of
osteomalacia (e.g. bone tenderness, or proximal muscle
pain), although very few underwent a bone biopsy to ex-
clude it. Other studies could not find hypo-VD in patients
with CD, even in those with low BMD.18-20

An interesting aspect of the metabolism of VD was
suggested in a study that included 267 patients with IBD
(138 with CD). The authors noted inappropriately high
levels of serum 1,25(OH)2D in 42% of patients with CD
compared to only 7% in UC, while PTH. and 25 (OH)D
were normal. This increase in 1,25 (OH)2D was associated
with low lumbar BMD and was seen mostly in patients
with active disease. Intestinal epithelium expressed 1a-
hydroxylase and was able thus to metabolise 25(OH)D
in a manner similar to that seen in other granulomatous
diseases such as sarcoidosis.21
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