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BONE HEALTH IN PATIENTS WITH  
INFLAMMATORY BOWEL DISEASE (IBD):  
AN OVERVIEW OF THE EPIDEMIOLOGY, 
PATHOGENESIS, AND MANAGEMENT
Introduction

Metabolic bone disease is prevalent in persons 
with immune-mediated inflammatory diseases, 
including inflammatory bowel disease (IBD). Within 
these conditions the most common are osteoporosis 
and reduced bone mineral density (BMD), often termed 
osteopenia in adult patients, and refer to a decreased 
mineralization of the bone matrix. This decreased 
mineralization weakens the resistance of the bone to 
external forces, thus increasing the risk of fractures 
when external compressive or deforming forces are 
applied.1 Osteoporosis is asymptomatic in the absence 
of a fracture, and diagnosis generally occurs through 
the use of programmatic screening (most commonly 
dual energy x-ray absorption [DEXA]) or incidentally 
following the occurrence of a fracture. Osteoporosis 
is defined as a DEXA-measured BMD at the lumbar 

spine or proximal femur which falls more than 2.5 
standard deviations below the mean value for healthy 
young adults (known as a T-score). BMD decreases 
of a lesser degree (a T-score falling between -1 and 
-2.5) are referred to as osteopenia.2 Osteoporosis is a 
major public health concern, owing to the significant 
morbidity and mortality that is attributed to fractures. 
While fractures may represent a time-limited hardship 
among persons in otherwise good health and function, 
major osteoporosis-related fractures, especially those 
of the femur and spine, can lead to permanent disability 
and premature mortality. In Canada, approximately 
150 people per 100,000 suffer a hip fracture per year,3 
which confers a 3-fold higher risk of mortality.4

There are several reasons why persons with IBD 
may be at increased risk of osteoporosis, and why 
IBD-clinicians should be concerned about metabolic 
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bone disease. Osteoporosis is most common in post-
menopausal women and in men over the age of  
50 years. Additionally, the prevalence of IBD is rising 
more quickly among persons over the age of 60 years. 
Osteoporosis is also more common among persons with 
low body mass, which can result from the inflammatory 
pro-catabolic state seen in active IBD, and systemic 
inflammation itself could lead to an increase in bone 
turnover. Also, corticosteroid use, which remains 
common in IBD despite the more widespread use of 
steroid-sparing therapies, is a significant accelerant 
of the loss of BMD. Moreover, absorption of the 
necessary nutrients, vitamins, and minerals necessary 
to maintain bone health (calcium, magnesium, vitamin 
D) may be affected by small intestinal involvement in 
IBD; consequently, persons living with IBD may have 
insufficient intake of the dietary components which 
contain the essential elements for bone health. Finally, 
especially in the elderly, persons living with IBD may 
experience increases in frailty and reduced mobility, 
which may increase their risk of injurious falls. As such, 
it is important that physicians who are tasked with the 
care of persons living with IBD be cognizant of these 
bone-related comorbidities.

This review aims to provide an overview of the 
pathophysiology and epidemiology of bone health 
disorders in persons with IBD, and to provide guidance 
to the IBD clinician on prevention and management.

Epidemiology of Osteoporosis and 
Osteoporosis-Related Fractures in IBD

The prevalence of metabolic bone disorders 
among individuals living with IBD exhibits considerable 
variability across studies, with estimates ranging 
from 4.4% to 77%.11 This broad range is attributable 
to differences in study designs, sampling frames 
(e.g., tertiary centre studies versus population-based 
studies), and outcome definitions (i.e., osteoporosis or 
reduced BMD). Notably, the variability in the reported 
prevalence may be influenced by ascertainment bias, 
given that BMD screening is not universally conducted 
among persons at risk; consequently, the prevalence 
may be overestimated in tertiary care populations and 
underestimated in regions with limited access to  
DEXA scans.

In a 2020 systematic review, Karnsund et al. 
investigated the prevalence of osteoporosis and low 
BMD in population-based studies.12 The prevalence 
of osteoporosis demonstrated considerable 
heterogeneity, ranging from 4% to 9% in studies 
involving the overall IBD population, while varying from 
2% to 9% in studies focusing on patients with ulcerative 
colitis (UC), and ranging between 7% and 15% in 
studies specifically addressing patients with CD. They 
found that a diagnosis of CD, low BMI, and low body 
weight were risk factors associated with osteoporosis 
or low BMD.12

A population-based study conducted in Manitoba 
reported that after adjusting for age, sex, BMI, 

corticosteroid use, estrogen replacement therapy, and 
osteoprotective medications, IBD was not associated 
with an increased risk of osteoporosis at the different 
measurement sites. The study also observed that 
IBD had only a marginal effect on lower T-scores. 
CD was associated with lower T-scores at all of the 
measurement sites except the lumbar spine and was 
associated with an increased risk of osteoporosis at all 
of the measurement sites except the total hip. Within 
individuals with IBD, advancing age and decreasing BMI 
consistently emerged as factors associated with lower 
T-scores and a heightened risk of osteoporosis.13

In addition to the increased risk of osteoporosis, 
an IBD diagnosis has been linked to an increased risk 
of osteoporotic fractures. In a population-based study 
from Sweden, Ludvigsson et al. found an association 
between IBD diagnosis and time to hip fracture 
(hazard ratio [HR] 1.42, 95% confidence interval 
[CI] 1.36–1.48), which was stronger in individuals 
diagnosed with CD compared to those diagnosed with 
UC (p<0.001). Interestingly, the association between 
IBD and hip fracture lacked statistical significance 
among individuals without a history of corticosteroid 
treatment (HR 1.11; 95% CI 0.86–1.44), with an excess 
risk of hip fracture predominantly observed among 
elderly patients with IBD who were exposed to 
corticosteroids.14

Another population-based study from Manitoba 
found that IBD diagnosis was not associated with 
an increased hazard of major osteoporotic fractures 
even after adjusting for the World Health Organization 
Fracture Risk Assessment tool (FRAX), which integrates 
BMD and clinical risk factors to predict the person’s  
10-year fracture risk.15

These findings suggest that while individuals living 
with IBD face an increased risk of osteoporosis and 
osteoporosis-related fractures, this heightened risk 
appears to be influenced by factors such as changes 
in anthropometric measurements and the use of 
corticosteroids rather than solely being attributed to 
IBD itself. Considering that these risk factors may be 
more prevalent among persons with IBD than in the 
general population, this may explain the increased risk 
of fracture among persons with IBD.

Pathogenesis of Reduced BMD 
in Patients with IBD

Normal Bone Homeostasis:
Bone homeostasis is a complex and dynamic 

process that involves the coordinated and opposed 
work of osteoblasts, which are responsible for bone 
deposition, while osteoclasts participate in bone 
resorption. The combined activity of these cells leads 
to bone remodelling.5 A key regulatory pathway of 
the relative activity of osteoblasts and osteoclasts is 
the receptor activator of NF-ĸB (RANK)-RANK ligand 
(RANKL)-osteoprotegerin (OPG) system (Figure 1). The 
RANKL is produced by osteoblasts and bone marrow 



31Volume 2, Issue 1, Spring 2024

stromal cells, while the soluble sRANKL is secreted by 
osteoblasts and activated T-cells. Engaging RANKL 
with RANK, leads to the activation of osteoclasts and 
subsequent bone loss. Osteoblasts also produce OPG, 
which is a decoy receptor for RANKL, and its role is 
to prevent the interaction between RANK and RANKL. 
By doing so, OPG inhibits osteoclast differentiation 
and activation, thus tilting the balance toward bone 
formation.6

Bone Metabolism Derangements in IBD:
In the setting of systemic inflammation, as is 

observed with IBD, several cytokines are upregulated, 
such as tumour necrosis factor (TNF)-ɑ, interleukin 
(IL)-6, IL-1, and interferon-γ.These pro-inflammatory 
cytokines increase the secretion of RANKL, leading to 
accelerated bone resorption. Interestingly, it appears 
that the inflammatory milieu, rather than individual 
cytokines, determines the shift to a bone resorption 
state. An in-vitro study exposed osteoblast models 
to the following cytokines, IL-6, IL-1β, and TNF-ɑ, 
individually and in combination, at concentrations 
observed in patients with active Crohn’s disease 
(CD). They found that none of the individually applied 
cytokines affected RANKL or OPG expression. 

However, when applied in combination, these cytokines 
shifted the RANKL/OPG ratio toward bone resorption. 
Moreover, when dexamethasone was added, this shift 
was further increased.7 Despite these observations, 
the direct impact of systemic inflammation on the risk 
of osteoporosis is not definitively established, and the 
clinical significance of this effect remains to be fully 
characterized.

Impact of IBD on Nutrition and Body Habitus:
Nutritional factors are also believed to play a 

role in the development of reduced BMD in individuals 
with IBD. A decrease in body mass index (BMI) has 
been associated with a decrease in BMD in patients 
with IBD.8 Nonetheless, given that fat mass does not 
reliably predict bone health, sarcopenia may be more 
strongly correlated with osteoporosis than BMI. A 
cross-sectional study of 137 patients with IBD has 
observed that both low lean mass and sarcopenia 
were independently associated with reduced BMD, 
while neither BMI nor fat mass showed such an 
association.9 Key components for maintaining bone 
homeostasis, such as calcium and vitamin D, may be 
deficient in those with IBD.10 This deficiency can result 
from reduced intake due to avoidance behaviours 

Figure 1: Normal bone homeostasis. RANK: receptor activator of nuclear factor-kB; RANKL: RANK ligand; sRANKL: soluble RANK ligand;  
OPG: osteoprotegerin. Created in BioRender.com
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driven by concerns about triggering symptoms or poor 
absorption following bowel resections or extensive 
areas of active disease. Additionally, inadequate 
exposure to sunlight may contribute to vitamin D 
deficiency in individuals with IBD.

Prevention and screening for 
osteoporosis in IBD

Given that the risk of fractures in patients living 
with IBD is primarily driven by traditional risk factors 
for osteoporosis, we suggest that prevention and 
screening for osteoporosis should largely follow 
the recommendations for screening in the general 
population (Figure 2.) IBD clinicians, however, should 
be mindful of the increased prevalence of risk factors 
for osteoporosis in persons with IBD, including the 
impact of chronic systemic inflammation, a higher 
prevalence of vitamin D deficiency, low BMI, and a 
history of corticosteroid use. Consequently, persons 
with IBD who are younger than the age of 50 and/

or pre-menopausal may be at increased risk of 
osteoporosis and may be candidates for screening. In 
addition, the risk of fracture at a given BMD may be 
higher for patients with IBD because of the presence of 
concomitant risk factors for falls and/or injury following 
a fall.

The 2023 Osteoporosis Canada Guidelines 
recommend screening for osteoporosis with BMD 
testing along with DEXA in all persons aged 70 or over, 
in persons aged 64–69 with one risk factor, in men over 
the age of 50, and in post-menopausal women with 2 or 
more fracture risk factors.3 These guidelines consider 
IBD to be a fracture risk factor, although realistically IBD 
only independently contributes if there is significant 
ongoing or recent inflammatory activity. In addition, it is 
recommended that all persons at risk for osteoporosis 
engage in balance and muscle-strengthening exercises 
at least twice weekly, obtain the recommended daily 
allowance of protein (>0.8 mg/kg/day, 1.2 mg/kg/day 
for active IBD), calcium (500 mg elemental calcium) and 
vitamin D (400 IU daily, 1000-2000 IU/day if deficient) 
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either from dietary or supplemental sources. Calcium 
and vitamin D supplementation may specifically 
lower the risk of fracture in persons who have been 
using corticosteroids at a dose of >10 mg for three 
months or greater. The FRAX risk stratification tool 
here is recommended to determine a patient’s 10-year 
estimated risk of fracture, and anti-resorptive therapies 
are recommended for those with a 10-year fracture risk 
of 15% or greater. It is recommended that persons with 
IBD who require anti-resorptive therapy have their bone 
health managed by an osteoporosis specialist. The 
FRAX tool has been shown to be predictive of fracture 
risk in persons with IBD, though it is not widely utilized 
by IBD specialists. Bisphosphonates are recommended 
as first-line therapy for persons at increased risk 
for fracture. A network meta-analysis that assessed 
the efficacy and safety of therapeutic interventions 
for low BMD in patients with CD observed that 
zoledronate ranked highest for increasing spinal BMD, 
while risedronate was noted for its favourable safety 
profile.16 There may be some unique considerations 
regarding osteoporosis screening and surveillance 
that apply for persons with IBD. The American 
College of Gastroenterology provided a conditional 
recommendation to screen for osteoporosis with BMD 
testing at the time of IBD diagnosis and periodically 
thereafter in patients with conventional risk factors 
for abnormal BMD, though this recommendation is 
based on a very low level of evidence.17 Similarly, the 
European Crohn’s and Colitis Organisation recommends 
screening for osteoporosis in high-risk patients with 
IBD using DEXA scans, though the term high risk is not 
well defined. There are no clear recommendations for 
BMD screening in persons with IBD who are under the 
age of 50 or who are pre-menopausal, and baseline 
fracture rates in this population are very low. BMD 
testing still might be considered in IBD patients who 
either have had or anticipate having >3 months of 
continuous corticosteroid use, those with a BMI <20 
and those with evidence of malnutrition, extensive 
small bowel disease, or with extensive small bowel 
resections.18 There are no specific guidelines on how 
often persons with IBD should undergo repeat BMD 
testing, though the Canadian guidelines suggest those 
with a 10-year risk of fracture that is under 15% should 
be re-evaluated at 5 years unless there are incident 
risk factors for osteoporosis, or a new fracture is 
diagnosed.3

Conclusions

In the chronic and often unpredictable disease 
course of IBD, several factors might produce 
imbalances in bone hemostasis, namely repeated bouts 
of inflammation, cumulative exposure to steroids, and 
nutritional deficiencies. It is paramount for clinicians 
to be aware of the risk of metabolic bone disorders, 
especially given that these conditions are often 
asymptomatic and may only become apparent with the 
occurrence of an osteoporotic fracture, which itself can 

be asymptomatic. In the context of the increasingly 
complex management of IBD, the assessment of 
osteoporosis risk and the implementation of preventive 
and therapeutic measures for bone health and 
other aspects of health maintenance are sometimes 
overlooked. However, physicians should aim to 
incorporate these assessments regularly into the 
management of IBD to ensure comprehensive care for 
their patients.
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Key Takeaways:

1.  Metabolic bone disease is prevalent in persons  
with immune-mediated inflammatory diseases, 
including IBD. Within these conditions the most 
common are osteoporosis and reduced bonemineral  
density BMD.

2.  The prevalence of metabolic bone disorders among 
persons living with IBD exhibits considerable 
variability owing to ascertainment bias. As a result, 
the prevalence may be overestimated in tertiary 
care populations and underestimated in regions 
with limited access to DEXA scans. 

3.  During the disease course of IBD, several factors 
might produce imbalances in bone hemostasis (e.g. 
repeated flares-ups of inflammation, cumulative 
exposure to steroids, and nutritional deficiencies). 

4.  Prevention and screening for osteoporosis should 
largely follow the recommendations for screening in 
the general population. However, clinicians should 
recognize that persons living with IBD have an 
increased prevalence of risk factors of metabolic 
bone disorders and adjust screening and prevention 
strategy accordingly.

https://frax.shef.ac.uk/FRAX/tool.aspx?country=19
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