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Purpose: Ulcerative colitis (UC) and Crohn’s disease (CD) are inflammatory bowel diseases (IBDs) with multifactorial causes. They 
are becoming more prevalent in developing countries such as Brazil; however, relevant studies in poorer regions of the country are 
limited. Here, we report the clinical–epidemiological profile of patients with IBD treated at reference centers in three states of 
Northeast Brazil.
Patients and Methods: This was a prospective cohort study involving patients at referral outpatient clinics for IBD from 
January 2020 through December 2021.
Results: Of 571 patients with IBD, 355 (62%) had UC, and 216 (38%) had CD. The patients were predominantly women (355, 62%) for both 
UC and CD. Extensive colitis was the pattern present in 39% of the UC cases. For CD, ileocolonic disease was the predominant manifestation 
(38%), with 67% of cases showing penetrating and/or stenosing behavior. The majority of patients were diagnosed between the ages of 17 and 
40, corresponding to 60.2% in CD and 52.7% in UC. The median time between symptom onset and diagnosis was 12 months for CD and 8 
months for UC (p=0.042). Joint involvement was the most frequent extraintestinal manifestation, with arthralgia and arthritis present in 41.9% 
and 18.6% of the patients, respectively. Biological therapy was prescribed to 73% of CD patients and 26% of UC patients. A progressive 
increase in new cases was observed in every 5-year interval over the last five decades, with 58.6% being diagnosed in the last 10 years.
Conclusion: More extensive disease behavior patterns predominated in UC, while forms associated with complications were prevalent in 
CD. A prolonged time to diagnosis may have contributed to these findings. A progressive increase in IBD incidence was observed and may 
be related to greater urbanization and better access to specialized outpatient clinics, resulting in improvements in diagnosis.
Keywords: inflammatory bowel disease, ulcerative colitis, Crohn’s disease, epidemiology

Introduction
Ulcerative colitis (UC) and Crohn’s disease (CD) are the main forms of inflammatory bowel disease (IBD). Both have 
multifactorial causes and a wide spectrum of clinical manifestations and complications, with the main therapeutic 
strategies being the control of symptoms and intestinal inflammatory activity.1–4 The highest prevalence of the disease 
is described in North America, with ranges of 44 to 201/100,000 for CD and 37 to 238/100,000 for UC, and in Europe, 
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where the respective ranges are 8 to 214/100,000 and 21 to 294/100,000.5–7 Over recent years, some regions of Asia and 
Latin America, previously considered to have a low incidence and prevalence of IBD, have reported an increase in the 
number of cases.8–12 A systematic literature review of articles published in Latin American countries reported an IBD 
prevalence ranging from 15.0 to 24.1/100,000 for UC and 2.4 to 14.1/100,000 for CD. Of the 18 studies analyzed, 13 
were from Brazil, where a significant increase in IBD incidence and prevalence was found in the last 21 years. Northeast 
Brazil, which harbors approximately one-third of the country’s population and has the lowest human development index 
of all the regions of Brazil, was covered by only two of the studies, and in one of them, the prevalence of IBD was 
estimated at 12 per 100,000 inhabitants.10

The increased incidence of cases in these regions may be multifactorial. For instance, greater urbanization and 
industrialization can result in changes in dietary patterns that may alter the microbiota and the adaptive immunity 
involved in the pathophysiology of the disease. Other factors that may explain this increase include greater exposure to 
smoking, less breastfeeding, greater exposure to antibiotics, better hygiene and sanitation, and greater access to the health 
system and complementary exams.13 Brazil has continental dimensions, with important differences in socioeconomic 
conditions, urbanization, industrialization, and ethnicity among the regions of the country. The latter may affect the 
clinical–epidemiological profile of IBD, while access to diagnosis and new therapies in poorer regions may affect the 
diagnosis times and clinical evolution patterns of the disease.

The limited number of publications relating to clinical cohort studies in Northeast Brazil renders analysis of this 
region difficult. In this study, we aimed to identify the clinical and epidemiological profile of patients with IBD treated at 
reference centers in three states of Northeast Brazil.

Materials and Methods
Study Design, Participants, and Ethical Approval
This was a prospective study involving patients recruited from January 2020 to December 2021 who were followed up at 
outpatient clinics of hospital units specializing in the care of patients with IBD in the capitals of three states of Northeast 
Brazil, namely, Pernambuco, Paraíba, and Rio Grande do Norte. The patients were consecutively included in the study as 
they were attended by the authors of the articles in specialized outpatient clinics and after signing the informed consent 
form. Their current and past medical history was then entered into the research database. Pernambuco, the largest state, 
has approximately 9 million inhabitants and three specialized centers—The Clinical Hospital of the Federal University of 
Pernambuco, Pernambuco State University, and Barão de Lucena Hospital. In the state of Paraíba, which has a population 
of approximately 4 million, the study was conducted at the Lauro Wanderley University Hospital, Federal University of 
Paraíba. Meanwhile, in the state of Rio Grande do Norte, with a population of approximately 3.5 million, the cohort 
study was conducted at the Onofre Lopes University Hospital of the Federal University of Rio Grande do Norte.

The diagnosis of IBD (CD and UC) was based on the presence of clinical, radiological, endoscopic, and pathological 
manifestations.

The study complied with the Declaration of Helsinki and was approved by the Federal University of Pernambuco 
Research Ethics Committee (CAAE 11844919.0.0000.8807). All the patients were informed about the study and were 
enrolled after signing an informed consent form. Their treatment was not affected if they refused to participate in the study.

Study Variables
An application was specifically developed to gather cohort information and systematize the clinical epidemiological data 
to be analyzed at the time of care and the inclusion of patients. The demographic and social variables recorded were sex, 
age, race, family income, and education. Information regarding a family history of IBD, previous appendectomy, and 
smoking habits was also obtained. The clinical variables included the location of the disease, its behavior (Montreal 
classification),14 extraintestinal manifestations, the need for surgical procedures, and the pharmacological treatment 
instituted. The interval between the onset of symptoms and definitive diagnosis was recorded. One suspected case of 
spondyloarthritis was evaluated using the questionnaire of Queiro et al.15 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 
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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.15 The incidence rates of IBD diagnosis for each 5-year period were also 
evaluated.

Statistical Analysis
The absolute and relative frequencies of the variables are expressed as percentages. Continuous data were subsequently 
tested using the Shapiro–Wilk test to assess the assumption of normality. For data meeting the assumption of normality, 
the averages were evaluated with the Student’s t-test; otherwise, the Mann–Whitney test was used to evaluate the 
medians of the variables. To assess the statistical significance of the results for the qualitative data, the chi-square test 
with Yates’ correction was used when indicated; when necessary, Fisher’s exact test was used. A p-value <0.05 was 
considered significant.

Results
IBD Classification, Demographic Characteristics, and Background
Five hundred and seventy-one patients were included in the study. Of these, 317 (56%) were from the centers in the state 
of Pernambuco, 139 (24%) from Rio Grande do Norte, and 115 (20%) from Paraíba. Of the total cohort, 355 (62%) had 
a diagnosis of UC, and 216 (38%) had a diagnosis of CD. Most of the patients were women (355, 62%), corresponding to 
64.5% and 58.3% of UC and CD cases, respectively (p=0.165). The ages ranged from 15 to 100 years. The mean age ± 
standard deviation in the CD group was 39.7 years ± 14.9 years and the median age was 38.5 years; in the UC group, the 
mean age was 45.8 years ± 16.5 years and the median age was 47 years (p<0.0001).

Regarding race, most of the patients were non-white, representing 63.9% of the cases. Mixed-race patients accounted 
for 47.6% of the cases, followed by white patients (36.1%), black patients (15.6%), and Indian patients (0.7%). In the CD 
group, there was a higher frequency of white patients (43.1%) than in the UC group (31.8%) (p=0.008).

In the evaluation of family income, and based on the monthly minimum wage of $205 in the region, most patients 
(53.9%) earned between 1 and 2 salaries, followed by patients who earned between 2 and 4 salaries (19.3%), those living 
on less than 1 salary (9.8%), those with income between 4 and 6 salaries (3.7%), and those with more than 6 salaries 
(2.1%). Those who declined to report their earnings accounted for 11.2% of the total.

For education, most patients had up to 12 years of schooling (80.2%), with 43.8% of these having completed high 
school (12 years). The demographic characteristics are detailed in Table 1.

Regarding the place of residence, 199 (34.8%) patients lived in the capitals of the respective states. This proportion 
did not differ significantly among the three states or between the diseases.

Table 1 Demographic Profile of Patients with Inflammatory Bowel Disease at Reference Centers in Three 
States of Northeast Brazil

Variable Total IBD (n=571) CD (n=216) UC (n=355) p

Age (years), mean + SD 43.5 + 16.2 45.8 + 16.5 39.7 + 14.9 <0.0001
Sex n (%)

Female 355 (62.0) 126 (58.3) 229 (64.5) 0.165

Race n (%)
White 206 (36.1) 93 (43.1) 113 (31.8) 0.008

Non-white 365 (63.9) 123 (56.9) 242 (68.2)

History of smoking n (%)
Current 25 (4.4) 9 (4.2) 16 (4.5) 1.000

Past 168 (29.4) 44 (20.4) 124 (34.9) 0.0003

Family history of IBD n (%) 68 (11.9) 26 (12.0) 42 (11.8) 1.000
Past appendectomy n (%) 20 (3.5) 14 (6.5) 4 (1.1) 0.001

Abbreviations: IBD, inflammatory bowel disease; CD, Crohn’s disease; UC, ulcerative colitis; SD, standard deviation.
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A history of smoking was reported by 20.4% of the CD patients and 34.9% of the UC patients (p=0.0003). However, 
at the end of the study, only 4.2% and 4.5% of the CD and UC cases, respectively, still smoked.

A total of 12% of the patients reported a family history of IBD (CD and UC).
Past appendectomy was reported by 14 (6.5%) and 4 (1.1%) patients with CD and UC, respectively (p=0.001).

Temporal Analysis
When evaluating the number of diagnosed cases of IBD over time, we observed a progressive increase in newly 
diagnosed cases in every 5-year period over the past four decades. The greatest increases were recorded in the 2011– 
2015 period, representing 25% of the total, and the 2016–2020 period when 34% of the cases were diagnosed (Figure 1). 
It was observed that over time, inflammatory bowel disease presented an average growth rate of 0.81 per year with 
statistical significance (p < 0.0001) (Figure 2).

Clinical Profile
The time between the onset of symptoms and diagnosis was 27.4 ± 45.7 years (mean ± standard deviation), with 
a median of 12 months, for CD; and 19.4 ± 38.7 years and 8 months, respectively, for UC (p=0.012). Most patients with 
CD were diagnosed between the ages of 17 and 40, corresponding to 60.2% of this group, followed by the over-40 age 
group, accounting for 23.15%. Among UC patients, the percentages for the same age groups were 52.7% and 37.2%, 
respectively (p=0.0008).

In CD, ileocolonic involvement (L3) was the predominant manifestation, occurring in 82 (38%) patients, followed by 
colonic disease (L2), diagnosed in 65 (30.1%) patients, and ileal disease (L1), detected in 57 (26.4%) patients. Twelve cases 
(5.6%) had upper gastrointestinal (L4) tract involvement, with 10 cases (4.7%) having simultaneous lower gastrointestinal 
tract involvement and two cases occurring only L4 (0.9%). Regarding the behavior of the disease, 85 (39.4%) cases were 
classified as B1 (inflammatory), 89 (41.2%) displayed a stenosing pattern (B2), and 42 (19.4%) exhibited penetrating (B3) 
behavior. Perineal disease (p) was present in 15 (17.6%), 19 (21.3%), and 19 (45.2%) patients, with patterns of 
inflammatory (B1), penetrating (B3), and stenosing disease (B2), respectively (Table 2).

In UC, 101 (28.4%) of the cases had an E1 pattern (proctitis), 116 (32.7%) had an E2 pattern (left-sided colitis), and 
138 (38.9%) had an E3 pattern (extensive colitis). At the time of recruitment, 182 (51.3%) diseases were classified as S0 

Figure 1 Number of newly diagnosed cases every five years in patients with inflammatory bowel disease at reference centers in three states of Northeast Brazil. 
Abbreviation: IBD, inflammatory bowel disease.
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(no symptoms, disease in clinical remission), 78 (21,9%) as S1 (mild symptoms), 71 (20%) as S2 (moderate), and 24 
(6.8%) as S3 (severe) (Table 2).

Extraintestinal Manifestations
Of the extraintestinal manifestations, articular manifestations were the most frequent. Arthralgia was reported by 241 
(42.2%) patients and was more frequent among patients with UC (44.2%) than in those with CD (38.9%). Meanwhile, 
arthritis was described in 107 (18.7%) patients, and was diagnosed more frequently in UC patients (20.8%) than in CD 
patients (15.3%); however, the differences were not significant.

Nine patients (1.6%) reported a diagnosis of spondylitis and four (0.7%) had a diagnosis of sacroiliitis, but the 
differences between the groups were not significant. When asked about their history of lower back pain, lumbar morning 
stiffness, and night awakening due to lower back pain, the frequency of positive responses was 31%, 11.9%, and 11.4%, 
respectively. These responses were reported by respectively 26.4%, 9.26%, and 11.1% of CD patients and 34.4%, 13.8%, 
and 11.8% of patients with UC. The presence of at least two of these complaints was reported in 97 (16.9%) patients, 
specifically, in 13.9% and 18.9% of the patients with CD and UC, respectively (p<0.1547).

Of the cutaneous manifestations, pyoderma gangrenosum was present in 12 (3.4%) cases of UC and 6 (2.8%) of CD, 
while erythema nodosum occurred in 5 (1.4%) and 4 (1.9%) of the cases of UC and CD, respectively; however, the 
difference between the groups was not significant.

Uveitis was diagnosed in 15 (2.6%) patients, and another 15 (2.6%) were diagnosed with episcleritis, with no 
significant differences between the UC and CD groups.

Primary sclerosing cholangitis was diagnosed in 26 patients (4.6%), 26 (7.3%) in the UC group and none in the CD 
group (p=0.0037).

Deep venous thrombosis was reported in 5 (1.4) patients with UC and 1 (0.5%) with CD. Table 3 summarizes the 
extraintestinal manifestations of this cohort.

Figure 2 Trend and frequency of newly diagnosed cases observed that over time in patients with inflammatory bowel disease at reference centers in three states of 
Northeast Brazil. It was observed that over time, inflammatory bowel disease presented an average growth rate of 0.81 per year with statistical significance (p < 0.0001).
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Pharmacological and Surgical Treatment
In the evaluation of therapy by drug class, 157 (72.7%) patients with CD were using biological therapy; in 83 (52.9%) of these 
cases, biologicals were administered in combination with an immunosuppressant, either azathioprine or methotrexate. 

Table 3 Extraintestinal Manifestations in Patients with Inflammatory Bowel Disease at Reference Centers in Three States 
of Northeast Brazil

Extraintestinal Manifestation Total IBD (n=571) CD (n=216) UC (n=355) p
n (%) n (%) n (%)

Osteoarticular Arthralgia 241 (42.2) 84 (38.9) 157 (44.2) 0.8241

Arthritis 107 (18.7) 33 (15.3) 74 (20.8) 0.3907

Confirmed ankylosing spondylitis 9 (1.6) 6 (3.0) 3 (0.9) 0.0853
Confirmed sacroiliitis 4 (0.7) 1 (0.5) 3 (0.9) 1.0000

Suspected peripheral spondyloarthritis* 129 (22.6) 39 (18.1) 90 (25.4) 0.0550

Suspected axial spondyloarthritis# 97 (16.9) 30 (13.9) 67 (18.9) 0.1547
Mucocutaneous Pyoderma 20 (3.5) 6 (2.8) 12 (3.4) 1.0000

Erythema nodosum 9 (1.6) 4 (1.9) 5 (1.4) 0.7356

Ocular Episcleritis 15 (2.6) 9 (4.2) 6 (1.7) 0.1274
Uveitis 15 (2.6) 6 (2.8) 9 (2.5) 1.0000

Hepatobiliary Primary sclerosing cholangitis 26 (4.6) 0 (0) 26 (7.3) 0.0037

Vascular Deep vein thrombosis 6 (1.1) 1 (0.5) 5 (1.4) 0.6682

Notes: *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. #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. 
Abbreviations: IBD, inflammatory bowel disease; CD, Crohn’s disease; UC, ulcerative colitis.

Table 2 Montreal Classification of Patients with Inflammatory Bowel Disease at Reference 
Centers in Three States of Northeast Brazil

Variable CD (n=216) UC (n=355)
n (%) n (%)

Age at diagnosis (A), years A1: < 17 36 (16.7) 36 (10.1)

A2: 17–40 130 (60.2) 187 (52.7)*
A3: > 40 50 (23.1) 132 (37.2)

Extent of the disease (E) E1 – Proctitis – 101 (28.4)

E2 – Left-sided colitis – 116 (32.7)
E3 – Extensive colitis – 138 (38.9)

Location of the disease (L) L1 – Ilium 57 (26.4) –

L2 – Colon 65 (30.1) –
L3 – Iliocolon 82 (38) –

L4 – Upper GI 12 (5,6) –

Upper GI modifier (L4)
L1+L4 4 (1.9) –

L2+L4 2 (0,9) –

L3+L4 4 (1.9) –
Disease behavior (B) B1 (inflammatory) 85 (39.4) –

B2 (stenosing) 89 (41.2) –

B3 (penetrating) 42 (19.4) –
Perianal disease modifier (P)

B1p 15 (17.6) –

B2p 19 (21.3) –
B3p 19 (45.2) –

Note: *p=0.0008. 
Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis, GI, gastrointestinal tract.
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Immunosuppressants without biological therapy were used by 42 (19.4%) patients, 7 (16.7%) of whom also used aminosa-
licylates (Table 4).

In the UC group, aminosalicylates were the most prescribed drugs (used by 192 [54.1%] patients), followed by 
biologicals, taken by 93 (26.2%) patients, 33 (35.5%) of whom were also taking immunosuppressants at the time of 
enrolment. Immunosuppressants without biological agents were used by 54 (15.2%) patients, 40 (74.1%) of whom used 
them in combination with aminosalicylates (Table 4).

Resection surgery was performed in 57 (26.4%) of the CD patients and 16 (4.5%) of the UC patients (p<0.0001). 
Fistulectomy and/or seton placement was performed in 59 (27.3%) patients with CD (Table 4).

Discussion
In this study encompassing three states in Northeast Brazil, we observed a progressive increase in the diagnosis of IBD cases in 
specialized units within every 5-year period over the last five decades, with 58.6% of cases being diagnosed in the last 10 
years. Other studies have also reported a progressive increase in the prevalence of IBD in Brazil.10,12,16,17 In this study 
encompassing three states in Northeast Brazil, we observed a progressive increase in the diagnosis of IBD cases in specialized 
units within every 5-year period over the last four decades, with 58.6% of cases being diagnosed in the last 10 years. Temporal 
analysis based on the diagnosis of new cases in healthcare units has been used as an indirect assessment of case increases in 
a region.18–21 In Brazil, this progressive increase in newly diagnosed cases over the years has been reported in studies from the 
southeast and northeast regions, but IBD-related data for the Northeast region are limited.18,21,22 A trend of increasing newly 
diagnosed cases over the years in outpatient units has been reported in other Latin American and Asian countries, historically 
considered to have low prevalence of IBD.19,20 Despite the methodology not allowing for population extrapolations, this 
increase has been described using other methodologies employed in Brazil, reinforcing that the rise in newly diagnosed cases 
in healthcare units may reflect the increase in population cases.12 Based on a public database of medication dispensing data for 

Table 4 Therapy Used in Patients with Inflammatory Bowel Disease at Reference Centers 
in Three States of Northeast Brazil

Treatment Instituted Total IBD (n=571) CD (n=216) UC (n=355)
n (%) n (%) n (%)

Medication in use
Aminosalicylates (AS) 192 (33.6) 0 (0) 192 (54.1)
Azathioprine (AZA) 48 (8.4) 34 (15.7) 14 (3.9)

Methotrexate (MTX) 2 (0.4) 2 (0.9) 0 (0)

Aminosalicylates+AZA 45 (7.9) 5 (2.3) 40 (11.3)
Aminosalicylates+MTX 1 (0.2) 1 (0.5) 0 (0)

Biologics monotherapy 107 (18.7) 67 (31.0) 40 (11.3)

Biologics+AZA 94 (16.5) 71 (32.9) 23 (6.5)
Biologics+MTX 12 (2.1) 10 (4.6) 2 (0.6)

Biologics+Aminosalicylates 27 (4.7) 7 (3.2) 20 (5.6)

Biologics+AZA+AS 10 (1.8) 2 (0.9) 8 (2.3)
No medication 33 (5.8) 17 (7.9) 16 (4.5)

Biological used 250 (43.8) 157 (72.7) 93 (26.2)

Infliximab 147 (58.8) 97 (61.8) 50 (53.8)
Adalimumab 65 (26.0) 40 (25.5) 25 (26.9)

Certolizumab 6 (2.4) 6 (3.8) 0 (0)

Ustekinumab 14 (5.6) 12 (7.6) 2 (2.1)
Vedolizumab 18 (7.2) 2 (1.3) 16 (17.2)

Total surgical treatments 122 (21.4) 103 (47.7) 19 (5.4)

Resection surgery 60 (10.5) 44 (20.4) 16 (4.5)
Fistulectomy/seton 49 (8.6) 46 (21.3) 3 (0.8)

Resection+Fistulectomy/seton 13 (2.3) 13 (6.0) 0 (0)

Abbreviations: IBD, inflammatory bowel disease; CD, Crohn’s disease; UC, ulcerative colitis.
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patients with IBD, Quaresma et al reported that the IBD prevalence increased from 30.0 cases per 100,000 inhabitants in 2012 
to 100.1 cases per 100,000 inhabitants in 2020 in Brazil, considering aggregated data from the entire country.12 The rise in IBD 
prevalence may be associated with the progressive increase in industrialization/urbanization, which leads to improved 
hygienic conditions and lifestyle changes and, consequently, greater exposure to risk factors for IBD, such as changes in 
diets, increased smoking, and less physical activity.13,23–25 Official data show that there has been a progressive increase in 
urbanization in the Northeast region of Brazil.26 Greater access to the health care system and diagnostic methods may have 
also contributed to this increase in IBD cases.

No correlation was found between ethnicity and IBD in this study. Most of our cohort were of mixed race, with white 
patients accounting for 36% of the total, similar to the racial distribution of the population of the region. The prevalence 
of IBD is higher among Caucasians than among other ethnic groups; however, an increase in cases of the disease has also 
been reported in countries with different ethnicities.10,11 Similar results were found in two other states of Northeastern 
Brazil, Piauí and Bahia, where mixed-race individuals accounted for 68% and 56% of the population, respectively.22,27

Studies have reported differences in the gender distribution of IBD, with equal frequencies in European and North 
American countries, and a higher frequency in men in the Asia–Pacific region.5–7,28 In the present study, females 
predominated, accounting for 58.3% and 64.5% of CD and UC cases, respectively. These data are similar to those 
described in Latin American countries and some Brazilian states.17,18,29–32

In the present study, the median time between the onset of symptoms and diagnosis was 12 months for CD and 8 
months for UC (p=0.042). In developed countries, the median time to diagnosis is less than 12 months.33–35 In 
a multicentre study in Italy, the median time to diagnosis was reported to be 7.1 months for CD and 2 months for 
UC.33 In a cohort study conducted by Burisch et al involving 31 centers in Eastern and Western European countries, the 
median time was less than 5 months for CD and 3 months for UC.34 In Brazil, few studies have evaluated these intervals; 
however, the reported values have differed between publications. A study conducted by Silva et al in Northeast Brazil, 
reported a median time to diagnosis of 20.4 months for UC, while another study in São Paulo in Southeast Brazil, 
a region with indicators of a developed country, the median was 20 months for CD and 11 for UC.22,29 The longer time to 
diagnosis for CD and UC in less developed regions may be related to a greater precariousness of the health care system 
available to the population, with fewer reference services, less access to diagnostic tests, and fewer qualified profes-
sionals relative to developed regions. However, when comparing our results with those of a study undertaken in 2012 
involving one of the centers participating in this study, we observe a reduction in the median time to diagnosis over time 
(48 vs 12 months for CD and 12 vs 8 months for UC).31 We attribute this reduction to progressive regional economic and 
social development, the creation of new services specializing in inflammatory diseases, and greater access and adherence 
of professionals to information and investigative protocols over recent years, especially in the last two decades, the 
period in which the greatest number of IBDs was diagnosed in our cohort.

Smoking habits at the time of inclusion in the study were similar between the CD and UC groups, with approximately 
4% of the patients being active smokers. When evaluating past smoking habits, the frequency of smoking was higher in the 
UC group (40%) than in the CD group (20%), similar to that reported in other Latin American countries. Smoking has been 
associated with a higher risk for CD, whereas smoking cessation has been linked to an increase in the incidence and severity 
of UC, an effect that may persist for decades.5,36,37 In the present study, despite there being a greater percentage of smoking 
cessation among UC patients than among CD patients, we did not assess whether smoking cessation preceded the onset of 
the disease. A study by da Silva et al in a different state in the northeast of the country reported frequencies of active 
smoking and past smoking habits of 3% and 34.5%, respectively, similar to those found in the present study.22

A family history of IBD was present in approximately 12% of the patients with UC and CD, with a prevalence equal 
to that reported in a meta-analysis of 71 studies from Asia, Europe, and the USA.38 In two studies in Northeast Brazil, the 
frequency of family history of IBD was 7.9% and 11.5%, respectively, the latter being similar to that reported here.22,31

Most patients with IBD were diagnosed with the disease between the ages of 17 and 40, corresponding to an 
economically active stage of life. Accordingly, IBD diagnosis may be associated with socioeconomic impacts, such as 
compromised professional and educational activities and interpersonal relationships. These findings are similar to those 
reported in European countries and the USA, as well as in other regions of Brazil.18,19,31 However, different patterns have 
been described in Asia. For example, in a meta-analysis of a Chinese population, Li et al found that 64% of UC cases 
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were diagnosed in patients over the age of 40.39 In a review of epidemiological studies in the Asia–Pacific region, Ng 
et al reported a disease pattern for CD comprising two age-at-diagnosis peaks, the first between 20 and 24 years and 
the second between 40 and 44 years.28

Regarding disease behavior, we found a predominance of ileocolonic involvement (L3) in patients with CD (38% of 
the cases), with stenosing (B2) and/or penetrating (B3) behaviour present in 131 (60.6%) of these cases. These disease 
patterns are frequently associated with complications. In a study involving countries in the Asia–Pacific region, Ng et al 
also reported a predominance of ileocolonic disease (L3); however, most of the patients displayed a B1 inflammatory 
pattern.28 In contrast, in another study conducted by Jiang et al in Wuhan, China, 70% of patients presented with 
stenosing or penetrating disease.20 In Europe, non-penetrating and non-stenosing (B1) behaviors are the most frequently 
described. Burisch et al reported that more than 60% of patients had pattern B1.34 Our findings also differ from those of 
Parente et al in Northeast Brazil, where the inflammatory pattern (B1) predominated (69% of the cohort), and colonic 
(L1) involvement accounted for 36% of the cases.31 Our results are similar to those described in São Paulo, Southeast 
Brazil, where most cases involved complex disease and only 30% exhibited a B1 pattern.21

In UC, extensive colitis (E3) predominated in our study and was present in 38.9% of the cases. This was in contrast to that 
reported in Asia and Europe, where a predominance of left-sided disease (E3) is described.19,20,28,34 Data from studies in 
Northeast Brazil also differ from those of the present study. In Piauí, Parente et al reported that 61% of cases had an E2 pattern 
(left-sided colitis), while in Bahia, Silva et al also found that E2 disease (left-sided colitis) was the most frequent pattern, but 
with a frequency of less than 40%. In Sergipe, meanwhile, Delmondes et al reported a predominance of the E1 (proctitis) 
pattern (71% of cases).22,29,31 Our results are also inconsistent with those of other regions of Brazil. In a study by Martins et al 
in Minas Gerais, Southeast Brazil, the authors reported a predominance of the E1 pattern, accounting for 40% of the sample.18 

However, the results of a study by Gomes et al in São Paulo were similar to those in our study, where a predominance of 
extensive colitis (E3) was found and was present in 50% of the sample.21

In the present study, joint involvement was the most frequent extraintestinal manifestation, with arthralgia and arthritis 
found to be present in 42% and 19% of the patients, respectively. Based on the literature, arthritis affects between 10% and 
15% of IBD patients; however, as many as 50% of patients suffer from noninflammatory joint pain.40–42 Relatively few studies 
have evaluated these manifestations in studies conducted in Northeast Brazil. Demondes reported a frequency of 35% and 
30% for arthralgia and arthritis in CD, respectively, while in a study in Bahia, Silva et al reported a frequency of 34% for joint 
involvement among UC cases but did not specify the type of manifestation.22,29

Based on the standardized questionnaire of Queiro et al,15 23% of our cohort had symptoms compatible with 
peripheral spondyloarthritis, and 17% had symptoms compatible with axial spondyloarthritis. The treatment of these 
joint manifestations requires a multidisciplinary approach, as well as early identification and therapy. The inclusion of 
standardized and systematic questions may help gastroenterologists detect cases of spondyloarthritis. Congliaro et al 
showed that there was a delay in the diagnosis of these diseases by gastroenterologists.43 Their study, involving 269 
patients with joint pain, found that, as evaluated by a rheumatologist, 50% of the cases met the criteria for the diagnosis 
of peripheral spondyloarthritis, while 20% met the criteria for the diagnosis of axial spondyloarthritis, with a mean delay 
of 5 years in the diagnosis of axial disease.43

Regarding therapy, there was a high frequency of the use of biologicals among our cohort, with 73% of the patients 
using them; however, this figure dropped to 26% among patients with UC. Relatively few studies have been published in 
recent years detailing the therapeutic approach for the treatment of patients with IBD in Brazil.18,21 In Northeast Brazil, 
one study reported a 1.5% rate of use of biologics among 265 patients with UC; however, this study analyzed patients 
only until 2012, when access to biologics in the region was limited.22 In the state of São Paulo, a study involving 303 
patients with CD and 355 with UC reported the use of anti-TNF agents in 56% and 18.6% of the patients, respectively.21 

In a study conducted in Central-West Brazil in a private health institution involving 329 patients with IBD, anti-TNF 
therapy was prescribed in 62.7% and 44.4% of patients with CD and UC, respectively.44 However, in the same region, 
another study involving 423 patients from a public health service reported a lower frequency of biological therapy 
prescription, with values of 53.8% and 10.8% for CD and UC, respectively.45 The high frequency of the use of biologics 
in our service may be related to a large number of patients with severe disease being referred to the centers participating 
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in the study, which are reference centers for IBD in the Northeast of Brazil, hat use recommendations from international 
guidelines for the use of biological therapy.2–4,18,21

In our study, anti-TNF drugs accounted for 87% of the biologics prescribed, especially infliximab, which was 
prescribed in 59% of these cases. These drugs were the only biologics available in the public health system of Brazil 
for many years. Other biological drugs, such as ustekinumab and vedolizumab, were only made available from 2019, and 
then only for patients with UC. Few patients were prescribed these drugs for CD, and only following legal action.

Aminosalicylates were the drugs most prescribed to patients with UC, corresponding to 54% of the sample, followed 
by azathioprine, used by 24% of UC patients. However, aminosalicylate prescription corresponded to only 15% of the 
sample when excluding their use in combination with biologics, with a prescriptive pattern similar to that reported in 
other studies and following international guidelines.1–4,20,21,46 In the present study, 13.5% of the patients with UC who 
were using immunosuppressants also used aminosalicylates. Although this combination does not form part of the 
guidelines, it is still prescribed in clinical practice. However, in a literature review published in 2020, the American 
Gastroenterological Association stressed the lack of scientific evidence justifying the use of this combination therapy.47 

The American Gastroenterological Association guidelines state that evidence for a potential benefit of the long-term use 
of 5-ASA for chemoprevention against colorectal cancer is limited, and does not justify the association, suggesting 
evidence that the risk of neoplasia is related to active disease, with sustained remission being the most important 
protective factor against colorectal cancer, regardless of the therapy that achieves this result.47 These results found in our 
study allowed reflection on adjustments in the routines of our services based on the review of the best evidence.

In the present study, approximately 20% of the CD patients and 5% of the UC patients underwent surgical resection, 
similar to the rates reported in the literature. Surgery has become rarer in recent decades with the advent of novel 
biological therapies.6,7,48 Vegh et al reported that the cumulative probability of intestinal surgery for CD decreased from 
59% in patients diagnosed between 1986 and 1991 to 25% in patients diagnosed between 1998 and 2003.6 In São Paulo, 
Gomes et al reported a higher frequency of surgery among patients with CD than that observed in our study (52.8% vs 
20%); however, the frequency of surgery for UC (5%) was the same in both studies.21

Conclusion
This is the first multicentre prospective study conducted in states in Northeast Brazil, a region with reduced socio- 
economic development compared with other regions of the country. Our study allowed for the regular follow-up of 
patients via the application of a standardized questionnaire, which made it possible to describe the different variables 
with greater accuracy than that possible with retrospective studies or studies employing secondary databases, which are 
less complete and subject to differences in data gathering. We observed a progressive increase in the number of newly 
diagnosed cases of IBD in the last 10 years, which may be related to the progressive economic and social development of 
the region. Some results, such as the predominance of UC and women among patients with IBD, differ from those 
reported in developed countries in Europe and North America. The predominant age group at diagnosis (17–40 years) 
comprises an economically active population, which increases the subsistence challenges in the region for the families of 
these patients. Disease behavior was mostly characterized as extensive, difficult to control, and frequently associated with 
complications, which may be partly due to the prolonged time between the onset of symptoms and diagnosis of the 
disease. The high frequency of biological therapy, especially among CD patients, reinforces the pattern found. Joint 
involvement was more frequent than described in other countries and in other regions of Brazil, which may be explained, 
at least in part, by the systematic manner in which these manifestations were investigated in our study. This may suggest 
the need to use standardized questionnaires to identify these extra-intestinal manifestations, avoiding delays in diagnosis, 
and use of specific therapies. We believe that the publication of regional data will help to raise the awareness of health 
professionals regarding the relevance of the disease. Disseminating information relating to the increase in cases of IBD in 
the region and its clinical–epidemiological patterns, complications, available therapies, and the need for early diagnosis 
may contribute to better management of cases in the health service.
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