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densitometric examination (DXA) of the bones 
was conducted using a Discovery W (Hologic, 
Marlborough, Massachusetts, United States) den‑
sitometer in the lumbar spine (L1–L4) and in 
the whole body (Table 1).

Statistical analysis  Statistical analysis was per‑
formed using the Epi Info, ver. 7.2.3.1 software 
package (Centers for Disease Control and Pre‑
vention, Atlanta, Georgia, United States). The re‑
sults were analyzed using the Mann–Whitney test 
(in 2 groups). For discrete parameters, the fre‑
quency of characteristics in the groups was an‑
alyzed with the χ2 test. For selected pairs of pa‑
rameters, Spearman correlation analysis was con‑
ducted. A P value of 0.05 or less was considered 
significant.

The study protocol was approved by the Lo‑
cal Bioethics Committee at Wroclaw Medical 
University (approval ID: KB/298/2016; as of 
June 2, 2016). All participants gave their writ‑
ten informed consent to be included in the study.

Results  Among the  patients, the  median 
25(OH)D level was 20.3 ng/ml. A deficiency of 
25(OH)D or insufficient blood level was con‑
firmed in 52% (n = 21) and 38% (n = 15) of CD pa‑
tients, respectively. Patients with CD had a high‑
er blood 25(OH)D level than the control group 
(20.3 [13.3–26.2] ng/ml vs 13.5 [9.7–16.6] ng/ml; 
P = 0.004). A greater proportion of patients with 
CD (43.9%; n = 18) took vitamin D supplements 
(P = 0.003) compared with controls. The medi‑
an concentration of total calcium among the pa‑
tients was 9.4 mg/dl; the serum total calcium 
level was lower than that of the control group 
(9.5 [9.7–9.8] mg/dl vs 10.0 [9.65–10.15] mg/dl; 
P <0.001). In our study, only 8% (n = 3) of patients 

Introduction  Crohn disease (CD) is a type of in‑
flammatory bowel disease (IBD), the exact causes 
of which are not well understood. Its clinical pre‑
sentation involves not only the gastrointestinal 
tract but also extraintestinal symptoms, includ‑
ing reduced bone mineral density (BMD). The di‑
agnosis of IBD is based on clinical, endoscopic, 
radiologic, and histologic criteria as well as ad‑
ditional laboratory markers such as calprotec‑
tin. However, recent studies focus on new bio‑
markers of IBD.1 The aim of our study was to as‑
sess the reduced BMD and its risk factors in pa‑
tients with CD.

Patients and methods  A total of 41 patients with 
CD (21 women and 20 men; age range, 18–45 
years) hospitalized in the Department of Gas‑
troenterology and Hepatology, Wroclaw Medical 
University, Poland, between 2016 and 2019 were 
included. Selected parameters were compared 
with a control group including 20 healthy female 
and male volunteers (age range, 18–45). Patients 
with renal or hepatic dysfunction, coexisting en‑
docrine disease, pregnancy, or a neoplasm were 
excluded from the study. Three questionnaires 
written by the authors for collecting demograph‑
ic information and a nutritional analysis inter‑
view were used; data concerning the course of 
disease, previous medical treatment of CD, sup‑
plementation of vitamin D / calcium, past path‑
ological fractures, past densitometry results, and 
amount of sun exposure from March to Septem‑
ber were also collected. The level of total calci‑
um and 25‑hydroxyvitamin D (25[OH]D) was as‑
sessed in blood samples collected in both groups. 
The activity of CD in the group of patients was 
evaluated using the Crohn Disease Activity In‑
dex (CDAI). In the control group and 27 patients, 
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with CD had a decreased concentration of total 
calcium in the blood. In CD patients, 12.2% (n = 5) 
confirmed that they use calcium supplements. 
A negative correlation was observed between 
the total calcium level and the CDAI in the group 
of patients with CD (R = –0.47; P = 0.004). No 
statistically relevant differences between the 2 
groups were confirmed regarding the intake of 
food products rich in calcium and vitamin D or 
exposure to sunlight. Most respondents (60.98%; 
n = 27) indicated that they spend more than 30 
minutes a day in the sun. Only 4.88% (n = 2) 
of patients indicated a duration of less than 5 
minutes a day. None of the participants in ei‑
ther group met the criteria for a diagnosis of os‑
teoporosis. The study group had slightly lower T 
scores at the lumbar spine, but this finding was 
not significant (P = 0.09). In patients with CD 
taking vitamin D supplements, lower T scores 
and Z scores were observed in both the lumbar 
spine and the whole body compared with pa‑
tients with CD without vitamin D supplementa‑
tion (P = 0.048; P = 0.04; P = 0.03; and P = 0.02, 
respectively) (Table 1). Data were analyzed for re‑
lationships between CDAI, 25(OH)D level, total 
serum calcium levels, disease duration, location of 
inflammatory lesions, and T score and Z score of 
the lumbar spine and whole body. There was a ten‑
dency for a positive correlation between the lev‑
el of total calcium and the T scores and Z scores 
in the lumbar spine, but it did not reach statisti‑
cal significance (P = 0.09; P = 0.83, respectively). 
Patients using glucocorticoids in the previous 12 
months had a tendency for slightly lower T scores 
and Z scores in the lumbar spine (P = 0.08). In pa‑
tients with CD taking immunosuppressive medi‑
cation, lower T scores and Z scores were calculat‑
ed for whole‑body measurements (P = 0.03 and 
P = 0.03, respectively) (Table 1).

Discussion  Vitamin D, due to its immunomodu‑
latory properties, is of interest to researchers in 
the context of its influence on possible complica‑
tions of CD, including reduced BMD.2

Surprisingly, in our study, higher values of 
25(OH)D were observed among patients with 
CD than in the control group (P = 0.004). How‑
ever, it is important that a greater proportion of 
patients with CD took vitamin D supplements 
(P = 0.003).

In the available studies, data relating to vita‑
min D deficiency in patients with CD are con‑
tradictory. Kabbani et al3 observed more fre‑
quent vitamin D deficiency in patients with CD, 
while De Buryn et al4 did not find lower values of 
25(OH)D in patients with CD.

Based on data from other publications, vi‑
tamin D deficiency affected 17% to 68% of pa‑
tients with CD in previous studies.5 In our con‑
trol group, 90% of participants were found to be 
25(OH)D deficient, and the remaining 10% had 
insufficient 25(OH)D levels. Our results may re‑
flect the prevalence of vitamin D deficiency in 
this population. At the same time, the question TA
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physicians of the risk of reduced BMD is clearly 
greater. However, there is still a need to improve 
the situation of patients with CD with regard to 
diagnosis, prevention, and treatment of osteo‑
porosis. A significant limitation of our study was 
the small sample population; it would be advis‑
able to conduct a similar study on a larger group 
of patients.
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arises of whether—due to the prevalence of vita‑
min D deficiency—the applicable norms should 
be modified.

The relationship between serum 25(OH)D 
concentrations and CDAI was investigated, but 
no correlation was found (R = –0.07; P = 0.69). 
Tajika et al6 investigated the  risk factors of 
25(OH)D deficiency in patients with CD. Out of 
33 participants, 27.3% were found to be deficient, 
but no relationship between serum 25(OH)D con‑
centrations and CDAI was confirmed. Conflicting 
observations were made by Jørgensen et al7 who 
reported that low values of 25(OH)D were associ‑
ated with higher CD activity as assessed by CDAI.

Due to the fact that vitamin D is synthesized 
by the skin, exposure to sun from March to Sep‑
tember was analyzed. No statistically significant 
difference was found in the duration of expo‑
sure to sun between the study groups (P = 0.21). 
Vernia et al8 reported that patients with CD had 
less sun exposure than patients with ulcerative 
colitis or healthy volunteers (P <0.001).

In a prospective study conducted in Romania, 
the incidence of low BMD in patients with IBD 
(mean age, 44 years) was assessed. DXA was per‑
formed in the lumbar spine and the femoral neck. 
Osteoporosis was diagnosed in 15.38% of CD pa‑
tients.9 Shoon et al10 assessed the risk of osteopo‑
rosis in 56 CD patients aged 18 to 54 years; DXA 
was performed in the same location, and osteo‑
porosis was diagnosed in 35.7% of the patients.

Interestingly, in patients with CD taking sup‑
plemental vitamin D, lower T scores and Z scores 
were found in the lumbar spine and in the whole 
body (P = 0.048; P = 0.04; P = 0.03; P = 0.02). This 
raises the question of proper vitamin D supple‑
mentation in this group of patients and whether 
lower values of BMD indices occurred even before 
starting vitamin D supplementation. It is worth 
noting that among those who received DXA, 
92.6% had never been assessed by DXA before.

Over the past few years, numerous studies 
have been published that investigated the possi‑
ble factors that influence BMD in patients with 
CD. However, the results of these studies have 
not been consistent. It should also be empha‑
sized that the currently available literature lacks 
data on the risk of reduced BMD in young pa‑
tients with CD.

In this study, among patients with CD treated 
with immunosuppressants, significantly lower T 
scores and Z scores were noted in the whole body 
assessment (P = 0.03). The abnormalities occur‑
ring in patients with CD receiving immunosup‑
pressive therapy may be explained by the need 
to reduce sun exposure due to the increased risk 
of nonmelanoma skin cancer with this type of 
treatment.11

The results obtained among patients with CD 
(more frequent supplementation of vitamin D and 
higher concentrations of its vitamin D metabo‑
lites in the blood) indirectly show that the care 
of patients with IBD has improved. The aware‑
ness among this group of patients and among 
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