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Crohn’s disease and risk of fracture: does thyroid disease play
a role?
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Abstract
AIM: To assess the role of thyroid disease as a risk for
fractures in Crohn’s patients.

METHODS: A cross-sectional study was conducted from
1998 to 2000. The study group consisted of 210 patients
with Crohn’s disease. A group of 206 patients without
inflammatory bowel disease served as controls. Primary
outcome was thyroid disorder. Secondary outcomes included
use of steroids, immunosuppressive medications, surgery
and incidence of fracture.

RESULTS: The prevalence of hyperthyroidism was similar
in both groups. However, the prevalence of hypothyroidism
was lower in Crohn’s patients (3.8 % vs  8.2 %, P=0.05).
Within the Crohn’s group, the use of immunosuppressive
agents (0 % vs 11 %), steroid usage (12.5 % vs 37 %), small
bowel surgery (12.5 % vs 28 %) and large bowel surgery
(12.5 % vs 27 %) were lower in the hypothyroid subset as
compared to the euthyroid subset.  Seven (3.4 %) Crohn’s
patients suffered fracture, all of whom were euthyroid.

CONCLUSION: Thyroid disorder was not found to be
associated with Crohn’s disease and was not found to
increase the risk for fractures. Therefore, screening for
thyroid disease is not a necessary component in the
management of Crohn’s disease.
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INTRODUCTION
Recent studies have shown that patients with Crohn’s disease
have decreased bone density[1,2] that predisposes to an increased
risk of fracture[3,4]. A chronic inflammatory state with the release
of inflammatory cytokines, steroid usage and malnutrition is
the proposed mechanism. The co-existence of other medical
conditions, which are independently associated with
osteoporosis, will further increase the risk of fracture in patients
with Crohn’s disease. Thyroid disorder is associated with
changes in bone metabolism and is an important cause of
osteoporosis[5-7]. Thyroid disorder has also been reported in
patients with underlying inflammatory bowel disease (IBD)[8-12].
One study showed altered thyroid physiology and anatomy in

patients with IBD[9] and suggests that it may be important to
investigate the association between thyroid disorders and
Crohn’s disease. If patients with Crohn’s disease have a higher
prevalence of thyroid disease, then screening and treatment of
the thyroid disease may reduce the risk of fractures in the
Crohn’s disease population. Secondly, it has been reported that
the presence of hyperthyroidism makes the treatment of
inflammatory bowel disease more difficult[10,13] and, therefore,
correcting the thyroid disorder may have an impact on
treatment response.
    We compared the prevalence of hypothyroidism and
hyperthyroidism in patients with Crohn’s disease and those
without Crohn’s disease. To investigate whether co-existing
thyroid dysfunction has an impact on the treatment of Crohn’s
disease, we compared the use of immunosuppressive
medications and surgical procedures for the underlying Crohn’s
disease in patients with and without co-existing thyroid
dysfunction.

MATERIALS AND METHODS

Study design and subjects
A retrospective cross-sectional study was conducted at this
hospital from 1998 to 2000. The study group included 210
patients with Crohn’s disease admitted to the hospital or referred
to the endoscopy suite for endoscopic procedures. A control
group comprised of 206 consecutive patients who did not have
inflammatory bowel disease and who were referred for either
screening colonoscopy or esophagogastroduodenoscopy (EGD).

Data collection
Medical records of patients were reviewed to extract
information regarding their baseline demographic information,
diagnosis and extent of Crohn’s disease, presence of thyroid
disease and use of either steroid or immunosuppressive agents.
The diagnosis of Crohn’s disease was made either
endoscopically or radiographically. A history of other medical
diagnoses (e.g. rheumatoid arthritis, chronic obstructive
pulmonary disease) where the potential use of steroids or
immunosuppressive agents may be a confounding factor was
also recorded. Sample size was calculated based on a reference
value of 1 % of thyroid dysfunction in the general population.
To detect the difference of 5 % between the two groups with
power of 0.8 and a two sided alpha error of 0.05, more than
200 patients were required in both the groups.

Outcome
The primary outcome was the presence of hypothyroidism or
hyperthyroidism. Secondary outcomes included the use of
immunosuppressive medications and surgery for the Crohn’s
disease. Thyroid disorder was considered present if the patient
had a prior diagnosis of thyroid disorder and was taking thyroid
medication (thyroxine, propylthiouracil, methimazole) or had
an abnormal thyroid stimulating hormone (TSH) level.

Statistical analysis
Descriptive statistics were reported as proportions, means ±
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standard deviation or median and range. Comparison between
groups was done using the Pearson chi-square test for
categorical variable (or the Fisher exact test if appropriate)
and two-sided student t-test for continuous variables (SPSS
for Windows, release 10.0, Chicago, IL). P<0.05 was
considered significant.

RESULTS

Demographic and clinical characteristics
There were 210 patients with Crohn’s disease and 206 controls.
The two groups were matched for age (49.24 yr. vs 48.58 yr.,
P=0.68), sex (88 males/122 females vs 91 males/133 females,
P=0.29), and race (153 whites/1 black/34 others vs 118 whites/
14 blacks/36 others, P=0.34). The groups differed in body mass
index (24.35 kg/m2 vs 27.46 kg/m2, P=0.001). (Table 1).

Table 1  Comparison of baseline characteristics and thyroid
status in patients with Crohn’s disease and control group

             Case (n=210)   Control (n=206)    P

Age (years) 49.24±13.71 48.58±18.43       0.68

Sex (M/F) 88/122 91/113              0.29

Body Mass Index (kg/cm2) 24.35 27.46              0.001

Race (white/black/others) 153/1/34 118/14/36        0.34

Steroid use 75 (35.7%) None   _

Immunosuppressive therapy 22 (10.4%) None   _

Hypothyroidism 8 (3.8%) 17 (8.2%)           0.05

Hyperthyroidism 2 (0.01%) None              0.25

Primary outcome - thyroid dysfunction
In the Crohn’s group there were 8 (3.8 %) cases of
hypothyroidism and 2 (0.01 %) cases of hyperthyroidism. The
control population had 17 (8.2 %) cases of hypothyroidism
and 0 (0 %) case of hyperthyroidism. The difference in
hypothyroidism showed borderline significance (P=0.05) while
hyperthyroidism was not significant (P=0.25) (Figure 1).

Figure 1  Bar graph showing the prevalence of thyroid disor-
der in patients with Crohn’s disease and in the control group.

Secondary outcome - use of immunosuppressives and surgery
Patients with Crohn’s disease were divided into those with
hypothyroidism and those without any thyroid disorder. There
was clinically higher use of immunosuppressive agents (0 %
vs 11 %, P=0.59), steroid usage (12.5 % vs 37 %, P=0.15),
small bowel surgery (12.5 % vs 28 %, P=0.34) and large bowel
surgery (12.5 % vs 27 %, P=0.38) in Crohn’s patients with
hypothyroidism in comparison to those who were euthyroid.
This difference however, was not statistically significant.
(Table 2, Figure 2).

Table 2  Comparison of medical and surgical treatment in pa-
tients with hypothyroidism and euthyroidism in Crohn’s disease

       Hypothyroidism   Euthyroid   P
   (n=8)               (n=201)

Immunosuppresive medications    None 22 (11%) 0.59

Steroid use 1 (12.5%) 74 (37%) 0.15

Small bowel surgery 1 (12.5%) 56 (28%) 0.34

Large bowel surgery 1 (12.5%) 54 (27%) 0.38

Figure 2  Bar graph showing the usage of steroids, immuno-
suppressive agents, small bowel surgery, large bowel surgery
and fractures in Crohn’s patients with thyroid disorder and
those without thyroid disorder.

DISCUSSION
Crohn’s disease is a chronic illness that is associated with a lower
bone mineral density and a higher incidence of fracture[1-4]. This
results in increased morbidity and mortality. Thyroid disorder
may potentiate the risk of fracture. The purpose of this study
was to investigate whether thyroid disorder contributed to this
adverse event and if present, whether thyroid disorder has an
impact on the management of Crohn’s disease. We did not
find a higher prevalence of thyroid disease in our Crohn’s
population when compared to a control group. In fact, the
prevalence of hypothyroidism was less in the Crohn’s group.
Sub-group analysis of the Crohn’s group showed that there
was lower usage of steroids, immunosuppressive medications
and surgery in those who were also hypothyroid when
compared to those who were euthyroid. There were 7 (3.4 %)
fractures in the Crohn’s population. All of the fractures
occurred in those who were euthyroid.
      The prophylactic use of a bisphosphonate has been shown
to increase the bone mineral density in patients with Crohn’s
disease[14]. However, the beneficial effect in lowering the
incidence of fracture has not been reported. Due to the lack of
an effective prophylactic medication, it becomes important to
identify and treat any other co-existing illness that can enhance
bone loss and increase the risk of fracture. One common disease
that is linked to Crohn’s and has an impact on bone metabolism
is thyroid disease[8-12].
      In our study, we did not find a difference in the prevalence
of thyroid disease between patients with Crohn’s disease and
our controls. These findings are consistent with two prior
studies[8,12]. Snook et al[8] found a higher prevalence of thyroid
disorder in patient with ulcerative colitis, but not Crohn’s
disease, when comparing patients with IBD to the general
population. Hammer et al[12] also found a higher prevalence of
thyroid disorder in the ulcerative colitis subset of their IBD
population when compared to the general population. The lack
of association of clinical thyroid disorder and Crohn’s disease
is contradicted by the objective findings of Jenerot et al[9]. They
showed that patients with IBD had a 35 % higher thyroid
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volume and were three times more likely to have an enlarged
thyroid. Their finding of thyroid enlargement may be secondary
to iodine deficiency, which has been reported in Crohn’s
disease and is unrelated to functional derangement of the
thyroid[15]. When we subdivided our thyroid disorder into
hyperthyroid and hypothyroid, we did not find a difference in
the prevalence of hyperthyroid between those with Crohn’s
disease and controls. Surprisingly, we found a lower prevalence
of hypothyroidism in the Crohn’s group as compared to controls.
      Finding no difference in the prevalence of hyperthyroidism
between patients with Crohn’s disease and controls has clinical
significance. Hyperthyroidism is associated with accelerated
bone turnover and shortening of the normal bone remodeling
cycle[6,7]. This results in increased bone metabolism and
osteoporosis. Since patients with Crohn’s disease do not have
a higher prevalence of hyperthyroidism, an elevation of
thyroxine levels cannot be the basis for the increased
osteoporosis seen in this group of patients. Factors such as
chronic inflammation, prolonged steroid usage and
malnutrition are the more likely etiological agents for
osteoporosis[16]. Thus, evaluating patients with Crohn’s disease
for hyperthyroidism should be done on clinical grounds and
not as a screening procedure.
     Our finding of a lower prevalence of hypothyroidism in
our Crohn’s population as compared to our controls is similar
to those of Hammer et al[12]. It is possible that since both
Crohn’s disease and thyroid disorder have a possible
autoimmune etiology, treating Crohn’s disease with
corticosteroids and immune modulating agents may prevent
the manifestation of an autoimmune thyroid disorder. The
difference in prevalence of hypothyroidism may also be the
result of a higher than expected prevalence of hypothyroidism
in our control group. The prevalence of hypothyroidism in
population based studies varies from 0.5 % to 5 %[17-19],
however, we had an 8 % prevalence of hypothyroidism in our
controls. This higher prevalence of hypothyroidism may be
explained by the availability of third generation assays for
thyroid stimulating hormone (TSH) and increased frequency
of screening for thyroid disorder, leading to detection of sub-
clinical disease. There is also the possibility of a selection bias
in the control group. The controls included people who
underwent screening colonoscopy. Those persons are more
likely to be health conscious and, therefore, are more likely to
visit a physician; thus, this would result in increased screening
for thyroid disease as compared to the general population. In
addition, the control group had a higher body mass index (BMI)
as compared to the Crohn’s group. BMI can act as a
confounding factor as it is related to both hypothyroidism and
reflux symptoms. Hypothyroidism is associated with weight
gain1[8,19]. Patients who have a higher BMI are more likely to
have reflux symptoms[20,21] and thus, are more likely to undergo
EGD than the general population. Since our controls included
patients having EGD, it is possible that our controls contained
a higher percentage of people who are hypothyroid. This may
be a theoretical concern as a recent, well design; prospective
study[22] did not show an association between obesity and reflux
symptoms.
      There are concerns that the presence of thyroid disease may
have an impact on the management of IBD. Moreover, there
are case reports that suggest that thyroid disease needs to be
treated in order to successfully treat IBD[10,13]. We subdivided
our Crohn’s disease population into those who are euthyroid
and those who had thyroid disease. The two groups were
compared with regard to steroid usage, use of immune
modulating agents, surgery for the management of Crohn’s
and rate of fracture. There was a higher rate of steroid usage,
use of immune modulating agents, and both small and large

bowel surgeries in patients who were euthyroid. For instance,
there were seven fractures in the Crohn’s group, all of which
occurred in patients who were euthyroid. The differences,
though clinically significant, were not statistically significant.
This is probably due to a small sample size. A larger
prospective, controlled study is needed to evaluate this issue.
Hypothyroidism is known to decrease metabolism and slow
physiological functions. The presence of hypothyroidism may
act as endogenous disease modification in patients with
Crohn’s disease.
      Our study was limited by retrospective data collection. This
makes it difficult to evaluate and compare disease severity
index and extent of disease between Crohn’s disease patients
who are euthyorid and those who had a thyroid disorder present.
It also makes it difficult to establish a temporal relationship
between thyroid disease and Crohn’s disease. Our results are
based on the assumption that patients who were characterized
as euthyroid are actually euthyroid. Symptoms may not suggest
thyroid disease when it is mild and are often atypical in the
elderly[23-25]. Thus, it is possible that we missed patients with
subclinical thyroid disease.
      In conclusion, patients with Crohn’s disease do not have a
higher prevalence of thyroid disease than the general population
and, therefore, routine screening for thyroid disease is not a
necessary component in the management of Crohn’s disease.
However, it is apparent that thyroid disease has a significant
clinical impact on the course of Crohn’s disease, which needs
to be studied in a prospective manner.
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