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INTRODUCTION

SUMMARY

Background: Inflammatory bowel diseases (IBD), including Crohn’s disease (CD)
and ulcerative colitis (UC), are characterized by chronic inflammation of the in-
testine that can reduce the absorption of nutrients such as vitamin D and calcium.
Objective: To investigate bone alterations and serum levels of vitamin D in
patients with IBD.

Method: This was a cross-sectional study based on a review of medical records

of patients from a private office in Curitiba, PR, Brazil. Serum levels of vitamin
D and bone densitometry were measured at diagnosis of IBD. A total of 105

patients were included; 38 (58.4%) with CD; 27 (41.6%) with UC and 40 with

irritable bowel syndrome (IBS) as comparison group.

Results: When compared to patients with UC, CD patients showed a higher
prevalence of bone alterations, being 15.8% with osteoporosis and 36.8% with

osteopenia. In UC, bone alterations occurred in 29.6% of cases, 3.7% with osteo-
porosis and 25.9% with osteopenia. As for vitamin D levels, among CD patients,
10.5% had vitamin deficiency, 65.8% insufficiency and 23.7% were sufficient. In

UC, 7.4% of cases had deficiency, 74.1% insufficiency and 18.5% had sufficient
serum levels of vitamin D. In the group with IBS, deficiency was observed in

17.5% of cases, insufficiency in 55% and sufficiency in 27.5% of them. There was

no significant difference between groups.

Conclusion: IBD patients have a high prevalence of bone changes, especially
those with CD. Serum levels of vitamin D are below the recommended in all the

evaluated groups.
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tained from foods or by endogenous conversion, depend-

Inflammatory bowel disease (IBD) is a term used to refer
to Crohn’s disease (CD) and ulcerative colitis (UC), char-
acterized by chronic and recurrent inflammation of the
bowel. Patients with IBD may present a decrease in bone
mineral density (BMD) over the years due to absorptive
changes. Osteoporosis is a systemic disease characterized
by a decline in bone mass and deterioration of the micro-ar-
chitecture of the bone tissue. This decline leads to an
increase in bone fragility and risk of fractures, which may
imply an increase in morbidity poorer quality of life for
the patient. Vitamin D (1.25-dihydroxyvitamin D) is the
major steroid hormone involved in the regulation of cal-
cium homeostasis and bone metabolism. It can be ob-

ing on the exposure of the skin to ultraviolet rays.

The occurrence of bone changes in patients with IBD
is not uncommon, although there is no established proto-
col to indicate this investigation, especially in young patients.
Low BMD in this group of patients is more frequent than
in the general population' and factors such as chronic in-
flammation, prolonged use of corticosteroids, unsatisfac-
tory physical activity, and malnutrition may contribute to
the appearance and aggravation of the condition.** In ad-
dition, the absorptive changes that patients with IBD pres-
ent may cause vitamin D absorption deficits. In turn, a serum
reduction of this vitamin may contribute to the early onset
of bone changes such as osteopenia and osteoporosis.
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The present study aimed to investigate bone altera-
tions and serum levels of vitamin D in patients with IBD.

MEeTHOD

This is a cross-sectional analytical study approved by the
Research Ethics Committee of the Sociedade Evangélica
Beneficente de Curitiba (PR), under Opinion Report num-
ber 726.050. It was based on the review of medical records
of patients followed in a private practice in Curitiba, PR.
All consultations and procedures were done by the same
professional.

The study included patients with the diagnosis of IBD
who had the following information presented in their
medical records: serum concentration of vitamin D and
results of bone densitometry in the lumbar spine and femur
using dual-energy X-ray absorptiometry (DEXA). Incomplete
medical records were excluded. Of 120 records analyzed, 15
were excluded because they did not meet the inclusion
criteria, resulting in 105 for the study. The patients studied
were divided into groups with IBD and a comparison group
with irritable bowel syndrome (IBS), as follows:

e CD group: n=38, median age of 39.5 years (range 16 to
73 years), of which 22 (57.9%) were female.

e UC group: n=27, median age of 39 years (range 16 to
70 years), of which 21 (77.7%) were female.

e IBS group: n=40, analyzed as comparison group, me-
dian age of 52 years (between 21 and 77 years), 31
(77.5%) were female.

Serum levels of vitamin D and bone densitometry had
already been investigated at the time of data collection,
which occurred between October 2014 and July 2015.
Data collection protocols included: sex, age, disease dura-
tion, age at diagnosis, smoking status, history and site of
low impact fracture, comorbidities, first bone densitom-
etry report, medications being used until the date of the
examination, serum vitamin D dosage.

All the tests were done in the same laboratory of
clinical analyses. Based on the recommended reference
values, serum vitamin D levels below 20 ng/mL were con-
sidered deficient, between 20 and 30 ng/mL were insuf-
ficient, and above 30 ng/mL, sufficient.

The assessment for BMD was made using DEXA,
which was used to estimate BMD at the lumbar spine and
femur. In this method, an X-ray tube and detector are
used to scan over the area of interest and generate an
image of bone mineral content expressed in grams of
calcium. BMD is calculated by dividing the bone mineral
content by the bone area. This value was compared with

that of the BMD of the healthy young population and
the result was expressed as T score. According to the World
Health Organization recommendation, the criteria used
to define BMD were: normal (T score > -1), osteopenia (T
score -1 to -2.5), osteoporosis (T score < -2.5 ), and severe
osteoporosis (fragility fractures, T score < -2.5).

Statistical analysis

The data were prepared in Excel (Microsoft, Office, 2013),
organized and analyzed statistically with the aid of the
GraphPrism 5.0 package, using the appropriate tests.
Fisher’s exact tests were used for categorical variables and
the Kruskal-Wallis test was used to compare vitamin D
dosages, analyzing the three groups under study. A sig-
nificance of 5% (p<0.05) was adopted.

ResuLts

Table 1 shows clinical and demographic data of the pa-
tients. The median disease duration of patients with IBD
was 11 years (range 1 to 41 years) and 16 years (2 to 36
years) for CD and UC, respectively. There was no signifi-
cant association between disease duration and the presence
of low BMD.

Among the CD group, low BMD was observed in 20
patients (52.6%), with osteoporosis in six cases (15.8%) and
osteopenia in 14 (36.8%). In the UC group, bone changes
were observed in eight cases (29.6%), osteoporosis in one
(3.7%), and osteopenia in seven (25.9%). Comparing the
two groups, p=0.07 was obtained. Attention was drawn to
the occurrence of bone changes in very young patients. Two
patients (one male and one female) with CD had a diagno-
sis of osteoporosis as soon as at 14 years of age. Patients
with IBS did not undergo bone densitometry because there
was no indication for such procedure.

As for smoking habit, nine (23.7%) of the patients
with CD were smokers, as well as six (22.2%) in the group
with UC. Among the nine smokers with CD, six were
women: two had a history of fracture (one of tibia and
one of knee), both had osteopenia on DEXA. Of the six
smokers in the group with UC, four were women and one
of them had a history of rib fracture and osteopenia. In
addition to these patients, in eight other cases (non-
-smokers), low-impact fractures were observed, with five
patients with CD and four women. Three of these wom-
en had osteopenia and had had distal metaphysis frac-
tures on the radius and styloid process, ulna, arm,
femoral neck, and shoulder. The other patient had os-
teoporosis and had fractured the humerus. The only man
with fracture had a metacarpal lesion and normal bone
densitometry. The remaining three patients were women
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TABLE 1 Clinical and demographic data of the patients studied.

Crohn’s disease (n=38)

Ulcerative colitis (n=27)

Irritable bowel syndrome (n=40)

Gender

Female 22 (57.9%) 21 (77.7%) 31 (77.5%)
Male 16 6 9

Age

Median age (years) 39.5 39 52

Interval (years) 16to 73 16 to 70 21to0 77
Disease duration

Median (years) 11 16 4

Interval (years) 1to 41 2to 36 1to 23
Smokers 9 (23.7%) 6(22.2%) 9 (22.5%)

with UC: two with normal bone densitometry and both
had fractured the foot. In addition, one of them had
fractured the hand, the elbow and the knee, thus being
diagnosed with osteoporosis. There were no cases of frac-
tures among patients in the comparison group.

Data on serum vitamin D concentrations in the groups
studied are shown in Table 2. No direct correlation was
found between age and serum vitamin D concentration. In
the CD group, the median concentrations were 28.7 ng/mL
(range 8 to 70.7 ng/mL), with four (10.5%) cases of defi-
ciency, 25 (65.8%) of insufficiency, and only nine (23.7%)
patients had sufficient serum levels. In the group of pa-
tients with UC, the median was at 30 ng/mL (range 11 to
76.7 ng/mL). Vitamin D deficiency was found in two (7.4%)
cases and insufficiency was found in 20 (74.1%); five (18.5%)
had sufficient serum concentrations. In the group with
IBS, the median was at 26.6 ng/mL (range 11 to 70.5 ng/mL).
There was no significant difference in serum vitamin D
concentrations between the groups studied.

Discussion
Patients with IBD may have a number of complications,
including bone changes that may cause significant clinical
repercussions. In our population, there is little research on
the presence of these alterations in this group of patients.®
Our study found a higher female prevalence for both
IBDs, as observed in other Brazilian studies,*® namely
57.9% women with CD and 77.7% with UC. In agreement
with the literature,” a higher incidence of IBD was found
among young adults, with medians of 39.5 and 39 years
for CD and UC, respectively. Regarding age, we observed
a high prevalence of low BMD in patients with IBD much
earlier than observed in the general population.
Osteoporosis is typically a multifactorial disease. It is
most often primary in postmenopausal women and in
older people. Secondarily, it may be due to prolonged corti-

costeroid therapy, nutritional changes such as poor calcium
intake, vitamin D deficiency, alcoholism, and smoking.**?
In our study, we observed that, in women with IBD, fracture
cases were more frequent among smokers, a factor already
pointed out in another study,” which associated smoking
with reduction of BMD and with increased risk of fractures.

Souza et al. described that the number of patients
with low BMD between the two groups of IBD is equiva-
lent.? In our study, however, we observed that CD patients
had a higher prevalence of bone alterations (52.6% CD
and 29.6% UC, p=0.07). This difference may be related to
the fact that in CD a greater area of the digestive tract
implied in the absorption of nutrients is affected, or even
because these patients use corticosteroids more frequent-
ly compared with patients with UC. In addition to IBD,
other chronic diseases have been associated with osteo-
porosis, such as celiac disease, systemic lupus erythema-
tosus (SLE), and cystic fibrosis. Silva et al.”* showed that
68.3% of the celiac patients at the time of diagnosis had
low BMD, 47% had osteopenia, and 32% had osteoporo-
sis. Studying patients with SLE, Bultink'* described the
occurrence of bone changes in 68% of them. As for cystic
fibrosis, another study'® revealed a prevalence of 40 to
70% of bone alterations in adult patients.

In our study, 13 patients with CD (five women and
eight men) and three with UC (all women) used cortico-
steroids, a risk factor for the occurrence of bone mass
changes."'?!3 Two of the female patients with CD with a
history of fracture were perimenopausal, another contrib-
uting factor to bone loss.*!* Among the patients with UC,
only one was menopaused and presented normal BMD.

This study is a warning about the importance of inves-
tigating bone changes in all patients with IBD, regardless
of the age at diagnosis. As an example, our study includes
two patients with CD aged 14 years, treated with cortico-
steroids and who already showed osteoporosis in their exams.
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TABLE 2 Bone changes and serum concentrations of vitamin D in the patients studied.

Crohn’s disease

Ulcerative colitis Irritable bowel syndrome

(n=38) (n=27) (n=40)
Bone densitometry
Presence of bone changes* 52.6% (20/38) 29.6% (8/27) NP
Osteoporosis 15.8% (6/38) 3.7% (1/27) NP
Osteopenia 36.8% (14/38) 25.9% (7/27) NP
Vitamin D
Median concentration** 28.7 30.0 26.6
(min - max, ng/mL) (8-70.7) (11-76.7) (11-70.5)
Deficient (< 20 ng/mL) 10.5% (4/38) 7.4% (2/27) 17.5% (7/40)
Insufficient (20 to 30 ng/mL) 65.8% (25/38) 74.1% (20/27) 55% (22/40)

Sufficient (> 30 ng/mL) 23.7% (9/38)

18.5% (5/27) 27.5% (11/40)

NP: not performed.
*p=0.07, Fisher’s exact test comparing CD and UC.
**p=0.40, Kruskal-Wallis H test.

Vitamin D deficiency can occur due to intestinal ab-
sorption impaired by diseases such as IBD. However, it is
known to be multifactorial, being influenced by factors
such as lack of sun exposure, low intake of foods rich in
vitamin D, prolonged glucocorticoid therapy, senility or
hormonal changes triggered by menopause. The three
groups in our study had inadequate serum levels of vita-
min D, and even in the comparison group with IBS, 55%
of the patients showed insufficient concentrations. Pre-
maor et al.' reported that serum vitamin D levels in both
young and old adults varied by geographic region, depend-
ing on latitude, and were more appropriate near the equa-
tor. In the Curitiba area, due to its climatic characteristic
of low annual insolation, there is a greater possibility of’
vitamin D deficiency, as already evaluated by other au-
thors.>!® Regarding serum vitamin D levels, the importance
of its replacement in patients with IBD has already been
suggested,'” since it has a relevant role in the health of
this group of patients. In addition to the benefit in bone
integrity, an improvement in the immune response is
expected and, although not yet fully proven, aid in the
prevention of colorectal cancer, a complication that can
occur in patients with IBD.17!8

We conclude that our patients with IBD had a high
prevalence of bone alterations, found to a greater extent
in those with Crohn’s disease. Additionally, we observed
that serum levels of vitamin D were below the recom-
mended levels in all groups studied.
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Resumo

Alerta para alteracbes Osseas e baixas concentragdes sé-
ricas de vitamina D em pacientes com doenca inflama-
toria intestinal

Introducéo: A doenca inflamatéria intestinal (DII), como
a doenca de Crohn (DC) e a retocolite ulcerativa (RU),
caracterizam-se pela inflamacdo cronica no intestino, que
pode reduzir a absor¢do de vitamina D e célcio.
Objetivo: Investigar as alteracdes Osseas presentes em
pacientes com DII e as dosagens séricas de vitamina D.
Método: Estudo transversal analitico baseado na revisio
de prontudrios de pacientes com DII de um consultério
privado de Curitiba, PR. Em todos os pacientes, foram
dosadas as concentracdes séricas de vitamina D e foi
feita a densitometria dssea. Cento e cinco pacientes foram
incluidos no estudo, dos quais 38 (58,4%) foram diag-
nosticados com DC, 27 (41.6%) com RU e 40 com sindro-
me do intestino irritavel (SII) como grupo de comparacio.
Resultados: Quando comparados com pacientes com
RU, os pacientes com DC apresentaram maior prevalén-
cia de alteragdes dsseas, sendo 15,8% com osteoporose
e 36,8% com osteopenia. Na RU, as altera¢des sseas
ocorreram em 29,6% dos casos, 3,7% com osteoporose e
25,9% com osteopenia. Em relacdo as dosagens de vita-
mina D, dentre os pacientes com DC, 10,5% apresentavam
deficiéncia, 65,8%, insuficiéncia e 23,7%, suficiéncia. Na
RU, 7,4% dos casos tinham deficiéncia, 74,1%, insuficién-
cia e 18,5%, suficiéncia. No grupo com SII, observaram-
-se deficiéncia em 17,5%, insuficiéncia em 55% e suficién-

16

Rev Assoc Mep Bras 2017; 63(1):13-17



ALERT FOR BONE ALTERATIONS AND LOW SERUM CONCENTRATIONS OF VITAMIN D IN PATIENTS WITH INTESTINAL INFLAMMATORY DISEASE

cia em 27,5%. Nio foi observada diferenca significativa
entre os grupos.

Conclusio: Pacientes com DII apresentaram alta preva-
léncia de altera¢des 6sseas, principalmente aqueles com
DC. As concentragdes séricas de vitamina D estdo abaixo
do recomendado em todos os grupos avaliados.

Palavras-chave: doenca inflamatdria intestinal, osteopo-
rose, vitamina D.
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