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Purpose: Inflammatory bowel disease (IBD) is a disease of increasing prevalence in developing countries. Obesity has emerged as
a potential risk for IBD; however, the data in the literature are conflicting, and relevant studies in Brazil are limited. Here, we report
body mass index profile (BMI) of patients with IBD treated at reference centers in three states of northeastern Brazil.

Patients and Methods: Observational descriptive study conducted from January 2021 through December 2021 in patient with IBD.
Results: Of 470 patients with IBD, 194 (41%) were classified as normal weight, 42 (9%) as underweight, 155 (33%) as overweight,
and 79 (17%) as obese; CD patients were significantly more likely to be underweight than UC patients (p=0.031)Overweight
patients were older (median age: 47 years) than normal-weight and underweight patients at diagnosis (38.5 and 35.5 years,
respectively [p<0.0001]). IBD onset and diagnosis among overweight and obese individuals were associated with older age.
More extensive disease behavior patterns predominated in UC, while forms associated with complications were prevalent in CD,
irrespective of nutritional status. There was a higher frequency of compatible symptoms with axial joint inflammation among obese
patients (p=0.005) and a lower frequency of compatible symptoms with peripheral joint inflammation in underweight patients
(»=0.044) than in patients of normal weight. No significant difference in the frequency of different drug or surgical treatments was
observed among the groups.

Conclusion: Despite the predominance of overweight and obesity in patients with IBD, no differences in the patterns of disease were
seen between the overweight and normal-weight groups; however, obesity was associated with IBD onset in older adults and a higher
frequency compatible symptom with axial joint inflammation. These data reinforce the importance of monitoring the nutritional status
of IBD patients and the need for a multidisciplinary approach, as recommended in the current guidelines.
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Introduction

Inflammatory bowel disease (IBD) is a term encompassing Crohn’s disease (CD) and ulcerative colitis (UC), immuno-
logically mediated diseases of multifactorial etiology characterized by chronic inflammation of the gastrointestinal
tract.""? Although highest in North America and Europe, the prevalence of IBD has seen a progressive increase in
Asia and Latin America over recent years.”> Based on data from a public service database, the prevalence of the disease
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in Brazil has increased progressively, rising from 30 to 100 cases per 100,000 population between 2012 and 2023.> This
increase may be related to the progressive increase in industrialization/urbanization, which has led to changes in lifestyle,
including changes in diet, smoking, and physical inactivity.*”’

Obesity has been associated with increased IBD prevalence and severity; however, its epidemiological and patho-
physiological relationship with IBD remains to be established.® > The prevalence of excess weight and obesity among
patients with IBD has increased greatly over recent decades.'*"'* The prevalence of obesity among patients with IBD has
been estimated at 15% to 40%, with an additional 20% to 40% being classified as overweight.'""'*

The accumulation of adipose tissue, especially visceral fat, can increase the release of proinflammatory cytokines,
which can negatively affect clinical and surgical outcomes. In addition, changes in the microbiota and the reduced
bioavailability of drugs for the treatment of IBD in these patients contribute to unfavorable outcomes.>'®!%!15-2!
However, the results in the literature are controversial about the presentation of worse outcomes in obese patients with
CD and UC with higher body mass index (BMI), with some even suggesting a protective effect of obesity.®’*> 2%

Obesity may also not be a risk factor for IBD but rather a consequence of dietary changes in patients diagnosed with
the condition, such as reduced anorexia and increased food intake with improved control of inflammation or side effects
of drugs such as corticosteroids, as well as decreased physical activity in symptomatic patients with uncontrolled
disease.'>*’

At the other extreme, low weight in patients with IBD may be a risk factor for worse prognosis, and clinical and
surgical complications and may be related to malabsorption, inflammatory activity, and decreased intake secondary to
anorexia or gastrointestinal losses, among other factors. The frequency of low weight reported for patients with IBD
varies, with estimates of up to 7% among patients with UC and up to 14% among those with CD; however, low weight is
not always associated with an unfavorable outcome,'*!'#27-2%-30

Relatively few studies have assessed the prevalence of overweight and obesity among Brazilian patients with
IBD.'7?%3% Accordingly, the objective of this study was to describe the BMI of patients with IBD treated at reference

centers in three states in northeastern Brazil.

Patients and Methods
Study Design, Participants, and Ethics Approval

This was an observational descriptive study of patients with IBD followed up at specialized outpatient clinics at referral
hospitals for the condition—Hospital das Clinicas da Federal University of Pernambuco, Hospital Universitario Oswaldo
Cruz, and Hospital Bardo de Lucena, in Recife/PE; Hospital Universitdrio Lauro Wanderley in Jodo Pessoa/PB; and
Hospital Universitario Onofre Lopes in Natal/RN. The study involved patients with IBD seen between January 2021 and
December 2021.

IBD diagnosis was based on clinical, endoscopic, radiological, and histopathological criteria. BMI, based on the
criteria of the World Health Organization, was used for nutritional classification. Patients for whom BMI information was
not available were excluded from the analysis.

The study complied with the Declaration of Helsinki and was approved by the Federal University of Pernambuco
Research Ethics Committee (CAAE 66718823.0.0000.8807). All patients were informed about the study and, after
signing the informed consent form, were included in the study, without prejudice to their treatment if they refused to
participate in the study.

Study Variables

The following demographic variables were analyzed: age, sex, race, smoking status, past appendectomy, and family
history of IBD. The Montreal classification was used to describe the IBD phenotype, including age at diagnosis, location/
extent of the disease, and disease behavior.>' The interval between the onset of symptoms and definitive diagnosis was
also evaluated, as was the presence of extraintestinal manifestations (EIMs), such as musculoskeletal, cutaneous, ocular,
hepatic, and vascular manifestations. The drug and surgical therapies instituted for IBD were included among the
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variables. World Health Organization criteria were used to define the BMI ranges—underweight: below 18.5, normal
weight: between 18.5 and 24.9, overweight: between 25 and 29.9, and obese: above 30.

Additionally, we introduced an assessment of suspected cases of spondyloarthritis using the questionnaire by Queiroz
et al. This questionnaire was designed to be applied by gastroenterologists, aiming to increase the suspicion and
identification of spondyloarthritides. After a detailed evaluation by rheumatologists and analysis of imaging tests, it
was found that the questionnaire has a sensitivity of 87.5% and 82.2% and a specificity of 89.8% and 87.4% for
identifying cases of peripheral and axial spondyloarthritis, respectively.*> Axial spondyloarthritis was suspected when at
least two of the following symptoms were present for more than 3 months: a history of lower back pain, morning lumbar
stiffness for more than 30 minutes, and night awakening due to pain. Peripheral spondylitis was suspected when at least
two of the following symptoms were present for more than 3 months: a history of peripheral joint pain, morning stiffness
for more than 30 minutes, and joint swelling.>

Statistical Analysis
Absolute and relative frequencies of the variables were expressed as percentages. Continuous data were posteriorly tested
for assumptions of normality using the Shapiro—Wilk test. For normally distributed data, means were evaluated with the
Student’s #-test. For non-normally distributed data, medians were evaluated using the Mann—Whitney test.

To assess the significance of the results for the qualitative data, the chi-square test with Yates’ correction was used,
when indicated. Fisher’s exact test was used. A p-value <0.05 was considered significant.

Results
Classification of IBD, Demographic Characteristics, and Antecedents Based on Nutritional
Status

A total of 470 patients were enrolled between January 2020 and December 2021 from centers in the state of Pernambuco
(n: 244, 52%), Rio Grande do Norte (n: 137, 29%), and Paraiba (n: 89, 19%). Of these patients, 178 were diagnosed with
CD and 292 with UC. The mean age was 43 &+ 15.87 years (mean =+ standard deviation) and the median age was 42 years.
Females comprised 63.8% of the cohort. There was a predominance of non-white patients, who represented 63.4% of the
total (Table 1).

Table | Demographic Profile of 470 Patients with Inflammatory Bowel Disease, Grouped by Body Mass
Index Profile, at Reference Centers in Three States in Northeastern Brazil

Variables Normal Weight | Underweight Overweight Obese
n: 194; n (%) n: 42; n (%) n: 155; n (%) n: 79; n (%)
Sex
Female 122 (61.6) 28 (65.1) 103 (65.2) 47 (59.5)
Male 76 (38.4) 15 (34.9) 55 (34.8) 32 (40.5)
Race
White 79 (39.9) 18 (41.9) 55 (34.8) 28 (35.4)
Non-white 119 (60.1) 25 (58.1) 103 (65.2) 51 (64.6)
Age at diagnosis (years - median) 385 355 *47 *47
History of smoking
Current 9 (4.5) 4(9.3) 7 (44) 338
Past 57 (28.8) 8 (18.6) 55 (34.8) 29 (36.7)
Family history of IBD 23 (12.8) 6 (14.3) 15 (9.7) 16 (20.3)
Past appendectomy 6 (3.1) 1 (2.4) 9 (5.8) 0 (0)
Time until diagnosis (months) 224 18.5 254 18.3

Notes: *p < 0.0001, compared with normal weight; p-values <0.05 were considered significant.
Abbreviation: IBD, inflammatory bowel disease.
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Among the 470 patients with IBD, 194 (41%) were normal weight, 42 (9%) were underweight, 155 (33%) were
overweight, and 79 (17%) were obese (Figure 1). Among the CD patients, 71 (39.9%) were normal weight, 23 (12.9%)
were underweight, 50 (28.1%) were overweight, and 34 (19.1%) were obese. Among the patients with UC, 123 (42.1%)
were normal weight, 19 (6.5%) were underweight, 105 (36%) were overweight, and 45 (15.4%) were obese (Figure 1).
There were significantly more underweight patients in the CD group than in the UC group (p=0.031).

Regarding demographic variables, most of the patients were female and mostly non-white, with no difference seen
between the two groups. A family history of IBD was more common among patients with obesity, present in 20% of the
patients; however, the difference between the groups was not significant (p=0.071). The time between the onset of
symptoms and disease diagnosis was similar between the CD and UC groups (Table 1).

For age at diagnosis of IBD, overweight and obese patients were older (median: 47 years of age) than normal-weight
and underweight patients (38.5 and 35.5 years of age, respectively) (p<0.001) (Table 1).

Clinical Profile

For age at diagnosis, the data showed that overweight and obese patients were diagnosed at an older age. As shown in
Table 2, there was a higher frequency of overweight and obese patients in groups A2 (1740 years of age) and A3 (>40
years of age) when compared with normal-weight patients, with the differences reaching significance (A2 Overweight,
p=0.008; A2 Obese, p= 0.006; A3 Overweight, p= 0.001; A3 Obese, p= 0.009). Based on the multivariate analysis, we
found that overweight individuals have a higher likelihood of being diagnosed with IBD in age groups A2 and A3.
Specifically, this probability is 3.3 and 4.5 times higher, respectively, compared to individuals of normal weight (p=0.005
and p=0.001). Within the obese group, the chance of being diagnosed with IBD in the same age groups was 5.0 times
higher than those of regular weight (p=0.012 and p=0.016).

The median times between the onset of symptoms and diagnosis were 8, 9, 11, and 12.5 months for normal-weight,
underweight, overweight, and obese individuals, respectively; the differences among the groups were not significant.
Meanwhile, most patients with UC had pancolitis as the disease presentation (120, 41.1%), also predominating between
groups according to nutritional status (Table 2).

Most patients with CD had ileocolonic localization (66, 37.1%) and stenosing behavior (80, 44.9%), irrespective of
nutritional status; however, the difference among the groups was not significant. Although there was a slightly higher
frequency of colonic involvement (18.4%) than ileocolonic involvement (16.3%) in the overweight group, this difference

was again not significant (Table 2).
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Figure | Body mass index profile Nutritional in 470 patients with inflammatory bowel disease by disease classification, Crohn’s disease and ulcerative colitis.
Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis.
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Table 2 Montreal Classification of 470 Patients with Inflammatory Bowel Disease, Grouped by Body Mass Index Profile, at Reference
Centers in Three States in Northeastern Brazil

Variables Normal Weight n: | Underweight n: Overweight n: Obese
194; n (%) 42; n (%) 155; n (%) n: 79; n (%)
Age at diagnosis (A) Al: <16 years 35 (18) 12 (28.6) 10 (6.5) 338
IBD (n: 470) A2: 1740 years 106 (54.6) 20 (46.6) *84 (54.2) *51 (64.6)
A3: >40 years 53 (27.3) 10 (23.8) *61 (39.4) *25 (31.6)
Extent of the disease (E) El - Proctitis 32 (26) 1 (26) 30 (28.6) 8 (17.8)
UC (n: 292) E2 - Left colitis 40 (32.5) 8 (32.5) 34 (324) 19 (42.2)
E3 - Pancolitis 51 (41.5) 10 (52.6) 41 (39) 18 (40)
Location of the disease (L) | LI - lleum 17 (23.9) 8 (34.8) 14 (28) 8 (23.5)
CD (n: 178) L2 - Colon 24 (33.8) 3(13) 18 (36) 11 (32.4)
L3 - lleocolon 28 (39.4) 10 (43.5) 16 (32) 12 (35.3)
L4 - Upper GIT 2 (2.8) 2 (87) 2(4) 3(88)
Upper GIT modifier (L4)
LI+L4 0 (0) 2 (8.7) 1 (2.0) 1 (29)
L2+L4 I (1.4) 0(0) 0 (0) 1 (29)
L3+L4 I (1.4) 0(0) 0 (0) 0 (0)
Disease behavior (B) CD | Bl 22 (31) 9 (39.1) 22 (44.0) 13 (38.2)
(n: 178) B2 37 (52.1) Il (47.8) 21 (42.0) 11 (32.4)
B3 12 (16.9) 3 (13) 7 (14.0) 10 (29.4)
Perianal disease modifier 24 (33.8) 8 (34.8) 23 (46) 16 (47.1)
(P)
Blp 9 (40.9) 5 (55.7) 8 (36.4) 6 (46.2)
B2p 10 (27) 2(182) 9 (42.8) 4 (36.4)
B3p 4 (33.3) I (33.3) 7 (100) 6 (60)

Note: *p < 0.05 was considered significant; A2 Overweight, p= 0.008; A3 Overweight, p= 0.005; A2 Obese, p=0.006; A3 Obese, p=0.009, compared with the normal-weight group.
Abbreviations: GIT, gastrointestinal tract; IBD, inflammatory bowel disease; CD, Crohn’s disease; UC, ulcerative colitis.

Seventy-one patients (39.9%) with CD had perianal disease. In the analysis by group, perianal disease was present in
33.8%, 34.8%, 46%, and 47.1% of normal weight, underweight, overweight, and obese individuals, respectively; and
although the frequency of perianal disease was higher among overweight and obese patients, the differences were not
significant (p=0.196 and p=0.257, respectively) relative to normal-weight patients (Table 2).

The most common EIM was arthralgia, as an isolated symptom, which was present in 101 (21.5%) patients.
According to BMI grouping, arthralgia was found in 46 (23.7%), 6 (14.3%), 35 (29.2%), and 14 (17.7%) normal weight,
underweight, overweight, and obese patients, respectively; however, no difference was found between the normal-weight
and the other groups (Table 3).

Regarding symptoms suggestive of axial inflammatory disease, there was a significantly higher prevalence of
suspicion of axial spondyloarthritis in patients with obesity, with 27 (34.2%) of these patients meeting the criteria for
suspicion, compared with 35 (18%) in the normal-weight group (p=0.005). When the data underwent multivariate
analysis, the difference persisted, suggesting that obese patients are 2.2 times more likely to meet the suspicion criteria
for axial spondyloarthritis than those of normal weight (p=0.029).

In the assessment of symptoms suggesting peripheral spondyloarthritis, we noted a lower occurrence in underweight
patients compared to those of normal weight (4 [9.5%] vs 47 [24.2%)], respectively), with this difference being
statistically significant (p=0.044). Furthermore, there was a trend of higher suspicion of this type of spondyloarthritis
in obese patients (28 [35.4%]), although this difference did not reach statistical significance (p=0.061). In the multivariate
analysis, it was found that underweight individuals have a 76% reduced chance of presenting suspicion criteria for

peripheral spondyloarthritis when compared to the normal weight group (p=0.036).
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Table 3 Extraintestinal Manifestations in 470 Patients with Inflammatory Bowel Disease, Grouped by Body Mass Index Profile, at
Reference Centers in Three States in Northeastern Brazil

Extraintestinal Manifestations Normal Weight | Underweight Overweight Obese
n: 194; n (%) n: 42; n (%) n: 155; n (%) n: 79; n (%)
Osteoarticular | Arthralgia 46 (23.7) 6 (14.3) 35(29.2) 14 (17.7)
Arthritis 25 (12.9) 2 (48) 27 (17.4) 9(11.4)
Confirmed ankylosing spondylitis 2 (1) 0 (0) 53.2) 1 (1.3)
Confirmed sacroiliitis 1 (0.5) 0 (0) 2 (1.3) 1 (1.3)
Suspected peripheral spondyloarthritis (SPS) 47 (24.2) 4 (9.5) 46 (29.7) 28 (35.4)
Suspected axial spondyloarthritis (SAS) 35 (18) 6 (14.3) 27 (17.4) £27 (34.2)
Mucocutaneous | Pyoderma 5(2.6) 3(7.1) 3 (1.9 3(38)
Erythema nodosum 1 (0.5) 2 (4.8) 4 (2.6) 2 (2.5)
Eyepieces Episcleritis 6 (3.1) 1 (2.4) 4 (2.6) 4 (5.1)
Uveitis 10 (5.2) 0 (0) 3 (1.9 2 (2.5)
Hepatobiliary Primary sclerosing cholangitis 15 (7.7) I (2.4) 3(1.9) 2 (2.5)
Vascular Deep vein thrombosis 7 (5.0) | (4.6) 4 4) 0 (0)

Note: *p = 0.044; °SAS Obese, p = 0.005. p < 0.05 was considered significant, versus the normal-weight group; SPS Underweight.

The occurrence of mucocutaneous, ocular, hepatobiliary, and vascular manifestations was 4.9%, 6.4%, 4.5%, and
2.1% in normal-weight, underweight, overweight, and obese patients with IBD, respectively, and did not differ among
groups by nutritional status (Table 3).

Pharmacological and Surgical Treatment

Regarding drug therapies instituted, immunobiologicals were the most prescribed drugs, used by 88 (45.4%), 20 (47.6%),
67 (43.5%), and 38 (48.1%) normal-weight, underweight, overweight, and obese patients, respectively; however, no
significant differences in the prescription of immunobiologicals were seen among the groups (p < 0.05). Similarly, no
differences were observed in the frequency of use of immunosuppressants (azathioprine or methotrexate) and aminosa-
licylates among the groups. The use of biologicals associated with immunosuppressants, despite being more frequent
among the overweight (36.7%) and obese (17, 51.5%) groups when compared to eutrophic (38, 48.1%) and thin (7,
38.9%) was not statistically significant (Table 4).

Table 4 Treatments Instituted in 470 Patients with Inflammatory Bowel Disease, Grouped by Body Mass Index
Profile, at Reference Centers in Three States of Northeastern Brazil

Treatment Instituted Normal Weight Underweight Overweight Obese
n: 194; n (%) n: 42; n (%) n: 155; n (%) n: 79; n (%)
Medications in use
Biological 88 (45.4) 20 (47.6) 67 (43.5) 38 (48.1)
Immunosuppressants 28 (14.4) 7 (16.7) 24 (15.6) 11 (13.9)
Aminosalicylates 66 (34) 11 (26.2) 56 (36.4) 28 (35.4)
No medication or antibiotics 12 (6.2) 4 (9.5) 7 (4.6) 2 (2.5)
Biological medicines
Isolated biological 41 (51.9) 11 (61.1) 25 (41) 16 (48.5)
Biological + immunosuppressant 38 (48.1) 7 (38.9) 36 (59) 17 (51.5)
Total surgical treatments 46 (23.7) 13 (31) 33 (21.3) 20 (25.3)
Surgery resection 26 (13.4) 9 (21.4) 13 (8.4) 8 (l0.1)
Fistulectomy/thirst 17 (8.8) 3(7.1) 16 (10.3) 11 (13.9)
Resection + fistulectomy/thirst 3(1.5) 1 (2.4) 4 (2.6) 1 (1.3)

Note: p < 0.05 was considered significant, versus normal weight; no significant differences were found (all p > 0.05).
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The frequency of surgical treatment for normal-weight, underweight, overweight, and obese patients was 23.7%,
31%, 21.3%, and 25.3%, respectively; these intergroup differences were not significant (Table 4).

Discussion

In this study, we observed a predominance of BMI-related abnormalities in patients with IBD (59% of our cohort), with
high BMI being more frequent (33% were overweight and 17% were obese). These results are consistent with those
reported by Steed et al,*> who analyzed 480 followed-up patients in Scotland and reported that 38% of them were
overweight while 18% were obese. A North American study involving 581 patients found higher frequencies than those
observed in our study, with 32.7% presenting with obesity.”” In contrast, a study conducted in Italy found a prevalence of
obesity of only 6.9% among 807 patients with IBD,** while in France, Blain et al reported an obesity rate of 3% in
a cohort of 62 patients.'®

In the present study, overweight and obese patients were older than normal-weight patients at the time of diagnosis, as
previously reported in several studies.'®'®'®23-2%27 In a cohort of 334 patients with CD patients in the United States,
Johnson et al'* reported mean ages at diagnosis for patients who were overweight and obese of 42.3 and 44.3 years,
respectively, higher than those for patients with low or normal weight (31.6 and 35.8 years, respectively). However,
although our findings were consistent with those previously reported, the reason for the late onset of the disease in obese
individuals remains unclear. A delay in diagnosis of this subgroup could explain the differences; however, this seems
unlikely given that we did not find significant differences in the time between the onset of symptoms and diagnosis of the
disease among the different BMI groups.

One explanation may be related to the pathophysiology of weight gain in older individuals. The onset of insulin
resistance and adipokine dysregulation is associated with increasing age, with a consequent accumulation and redis-
tribution of fat mass and a higher prevalence of obesity; this, combined with more sedentary practices, results in
a positive energy balance. This increased frequency of obesity may trigger the activation of proinflammatory cytokines
and may promote the development of IBD.'®!'13% In addition, the physiopathogenic mechanisms proposed for the
association between obesity and IBD could necessitate a longer chronic inflammatory stimulus for the onset of the
disease, resulting in delayed disease onset. These data may reinforce the hypothesis that obesity is not a consequence of
IBD and that its high prevalence represents a risk factor for the condition, especially among older age groups.

It has been proposed that obesity may not be a risk factor for IBD but rather a consequence of the disease. Evidence
for this is multifactorial and includes recovery of appetite with increased food intake due to better inflammation control
after therapeutic response or the side effects of drugs such as corticosteroids, as well as a decrease in physical activity in
symptomatic patients with uncontrolled disease.' >’

The current study only considered the therapies used at the time of evaluation and recruitment of patients, not having
assessed the previous use of corticosteroids which could be a contributing factor to weight gain. However, it is essential
to mention that corticosteroids are not part of the maintenance therapy for these patients, generally being prescribed to
induce remission or treat relapses. For this reason, many studies do not consider their use in their analyses.'”*"**% Yet,
the studies that took into account the history of corticosteroid use throughout the disease showed varied results. Most did
not find a significant association between corticosteroid use and increased obesity in IBD patients.'®!18:23-2427

The study by Hass et al, which assessed the history of corticosteroid use in 148 patients with CD, showed that the
frequency of use was higher in patients with a normal BMI (<25) compared to those with a high BMI (>25). However,
this difference was not statistically significant (90% x 95%, p=0.41).'® Similarly, Blain et al, when comparing 62 cases of
obese patients and 124 without obesity with CD, found no significant differences in corticosteroid use between the
groups.'® Another study, by Kim et al, when evaluating 136 cases of UC, found a higher frequency of medical history of
corticosteroid use among patients with BMI < 30 than those with BMI > 30, but without statistical significance (45.4% vs
29.6%; p=0.13).%* Interestingly, Flores et al reported a significantly higher frequency of corticosteroid use in the group of
patients with CD with normal weight and underweight compared to cases of obese and overweight CD (p=0.01), but no
difference for UC (p=0.51).%" Lastly, in a meta-analysis conducted by Hu et al, which included three additional studies
not previously mentioned, it was observed that 50.7% of the 814 obese patients and 60.2% of the 2227 non-obese
patients had used corticosteroids (p=0.85).® On the other hand, the study by Losurto et al showed that obese patients
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with IBD consumed corticosteroids more frequently than non-obese IBD patients (66.6% vs 12.5%; p=0.02).>* This
result deviates from the trend observed in most of the other mentioned studies.

Although the use of corticosteroids may have implications for the patient’s weight, current studies do not show a clear
correlation between the consumption of these drugs and the increase in obesity in IBD patients. It is likely that other
factors, beyond corticosteroid use, play a decisive role in these patients’ obesity.

On the other hand, it is essential to note that the high frequency of obesity reported among IBD patients in various
studies may, in fact, reflect the obesity frequency of the population in the region in question. These analyses could be
more accurate in case-control studies. In their research, Losurdo et al indicated a lower prevalence of obesity (6.9%)
among IBD patients, a number very close to the control group (7.9%) and slightly lower than the prevalence observed in
the European population (10.8%).% Our study, like other observational studies on BMI in IBD patients, faces limitations
due to not having a matched comparison group to analyze BMI frequency.'® 821724272933 Apalyzing official data from
the population in our region, we noticed an increased regional prevalence of overweight. In Brazil, statistics show that
obesity prevalence grows with age, reaching 38.0% among women and 30.0% among men aged 40 to 59. Moreover, in
the last two decades, there has been a significant increase in the number of individuals with excess weight (BMI >25 kg/
m2) in the region, reaching a prevalence of 60.3%.

In this study, we found more extensive disease patterns in patients with UC, with a predominance of pancolitis and
greater ileocolonic involvement; for CD, there was a predominance of stenosing and/or penetrating behavior. However,
there was no significant difference between the overweight and normal-weight groups, similar to the results of other
studies.'***?” A cohort study recruiting 344 patients with CD, 46.7% of whom were overweight or obese, did not find
any effect of excess weight on clinical presentation patterns or outcomes. Obesity did not influence the risk of
corticosteroid use, hospitalization, intestinal resection, or penetrating complications and strictures.'*

Multiple studies have reported an association between obesity/overweight and more severe inflammatory disease or
unfavorable outcomes.'®'%2%2!-3¢ In 2002, Blain et al, in the USA, reported an increased risk of perianal disease among
62 obese patients compared with that in matched non-obese controls with IBD, which was mainly characterized by
a greater likelihood of abscess and fistula formation.'® Again, no differences in the pattern and behavior of the disease
were observed between obese and normal-weight individuals. These findings were similar to those of a Brazilian study
by Nascimento et al'” involving 64 patients with CD, in which an association was found between the presence of
abscesses and obesity. The authors suggested that increased friction and sweating between the anoperineal skinfolds may
stimulate maceration and secondary bacterial infections, thus favoring the formation of abscesses.'® In our sample,
despite higher percentages of perineal disease and fistulectomy among overweight and obese individuals, no statistically
significant differences were observed between these groups and the normal-weight group, similar to that reported in other
studies.'*'92*2627 However, the study by Flores et al obtained conflicting results, and despite not finding differences
between obese and normal weight individuals in the clinical classification and behavior of IBD based on the Montreal
classification, it reported that obese patients with IBD had a significantly lower probability of receiving anti-TNF
treatment, tolerated surgery, and hospitalized (55.8% vs 72.1%, p<0.001) than non-obese IBD patients.?’

Among the EIMs, articular manifestations were the most frequent, occurring in one-fifth of the patients independently
of the BMI. When we included patients with suspected spondyloarthritis, as determined using the standardized ques-
tionnaire of Queiro et al, we found a higher frequency of the criteria of axial spondyloarthritis in obese patients (p=
0.005) and a lower occurrence of the criteria of peripheral spondyloarthritis in underweight patients (p= 0.044).>? Studies
analyzing these EIMs are rare. Singla et al found that arthralgia was the main joint manifestation among 209 patients
with CD and that these joint manifestations were associated with excess weight.'’

An association between obesity and immune-mediated inflammatory rheumatological diseases has been reported,
especially ankylosing spondylitis, and may be related to the pro-inflammatory mechanisms induced by visceral fat
through the synthesis of cytokines that act on the joint, similar to the hypothesis described for IBD. Obese patients with
rheumatologic disease may present with higher rates of inflammatory activity and poor therapeutic responses, leading to
less favorable outcomes.?’ >° This potential inflammatory effect of obesity on joints could amplify the known immune-
mediated association of IBD with spondyloarthritis, thereby explaining the higher frequency of axial disease observed in
our study. The potential protective effect of being underweight on disease risk through a peripheral inflammatory
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component that we found in our study may reinforce these possibilities. Although this study identified differences in the
frequencies of symptoms consistent with axial joint inflammation in obese individuals, using questionnaires with high
sensitivity to identify spondyloarthritis, it has the limitation of not having used imaging tests or consultations with
rheumatologists to confirm the diagnosis. Therefore, we cannot assert with certainty that all identified cases are of an
inflammatory nature.

The frequency of underweight in this study was 8.9% and was higher among patients with CD (12.9%) than among
those with UC. These results differ from those reported in other studies.'*'">* Steed et al identified a frequency of
underweight of 2% among a sample of 480 patients with IBD and a frequency of 3% among patients with CD.** Two
Brazilian studies reported a frequency similar to that found in our study. Back et al, in Sdo Paulo, southeastern Brazil,
reported a frequency of underweight of 8.5% among 141 patients with IBD and 11.1% and 6.9% among those with CD

and UC, respectively.”’ Rocha et al,*°

in Northeastern Brazil, reported a frequency of underweight of 9.8% in a sample of
101 patients with IBD and 14% among patients with CD. In the official data of an anthropometric evaluation of the
Brazilian population, the frequency of low weight (BMI <18.5 kg/m?) corresponds to only 1.6% among patients aged
over 18 years.>’

The effects of IBD-associated malnutrition are multifactorial and involve an inflammatory process in the mucosa that
leads to diarrhea, protein loss, nutrient malabsorption, anorexia, and increased catabolism, especially in patients with CD
and with active disease, and these effects can be aggravated by surgical procedures.

Regarding the therapies instituted, we did not find differences in the frequency of use of the different drug therapies
between patients with CD and those with UC. Studies have suggested that the response to anti-TNF and immunosup-
pressive drugs such as azathioprine and 6-mercaptopurine may be reduced in patients with a higher BML. %4 Biological
drugs were the most prescribed drugs, used by 45% of patients, and with similar frequency in all nutritional status
groups.

Pharmacokinetic studies have suggested that the effectiveness of biological therapy is reduced in patients with obesity
due to increased drug clearance, a reduced drug half-life, and low trough drug concentrations, which may be higher in
users of anti-TNF agents as a result of rapid proteolysis and a phenomenon known as the “TNF sinker”, whereby
increased levels of TNF secreted in adipose tissue sequester anti-TNF drugs, thus reducing their effectiveness in serum.’
Kurnool suggested that for every 1 kg/m2 increase in BMI, there is a 4% increase in the risk of treatment failure and an
8% increase in the risk of surgery and hospitalization in patients with UC.*!

Although anti-TNF agents were the most prescribed therapeutic class of biologics (87.7%), we did not assess whether
there were differences in the frequency of dose optimization and changes in therapy based on nutritional status.

The high frequency of the use of biologics reported in this study may be related to a more severe disease pattern, as
has also been described for patients in other Brazilian studies.***

In our study, as in many others published in the literature, the assessment was based solely on the nutritional status
determined by BMI. However, other indicators, such as arm muscle area (AMA) and triceps and subscapular skinfolds
(TST+SST), which are useful for identifying total, muscle, and fat mass, were not considered. These parameters have the
potential to enrich future studies by providing a more comprehensive nutritional analysis of patients.

The frequent findings of BMI abnormalities in this study reinforce the importance of identifying these patients and
facilitating their nutritional recovery. Obesity is associated with cardiovascular risks and diabetes mellitus, among other
diseases, regardless of the absence of unfavorable outcomes for many of the variables analyzed. These risks can be
aggravated when associated with underlying IBD, in addition to being associated with depression, fatigue, and reduced
social interaction, which negatively affects quality of life. Malnutrition is associated with a higher risk of infections in
patients who are often immunosuppressed, as well as an increased risk of complications in patients undergoing surgical
procedures, especially those with CD.

Conclusions

The results of this multicenter study showed a predominance of excess weight among patients with IBD, with onset and
diagnosis of the condition associated with older age, findings that are in agreement with those reported in the literature.
Although we found more extensive disease patterns for IBD, which are often associated with complications and difficult-
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to-control disease, no difference in clinical profiles or the frequency of surgical procedures were found between the
overweight and normal-weight groups. Compatible symptoms with axial joint dysfunction were more frequent among
obese individuals, indicating the need for more studies to evaluate this association. The dissemination of these results
may increase awareness of the importance of monitoring the nutritional status of patients with IBD and the need for
a multidisciplinary approach, in accordance with current guidelines.
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