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Abstract: Incidence of inflammatory bowel diseases (IBD), including Crobn’s disease
(CD) and ulcerative colitis (UC), seems to be increasing, but data about IBD epidemiology
in Latin America remains scarce. This study aimed to determine the incidence of IBD in
Urugnay for the period 2007-2011. A retrospective, registry-based study was performed,
with data between January 2007 and December 2011 of two medical centers from Urnguay
- Montevideo (220,687 members) and Salto (51,235 members). Patients were excluded if
the diagnosis occurred outside this period, if it was not confirmed after one year of follow-
up or if presenting unclassified IBD. Poisson regression was used to evaluate differences in
incidence rates by sex and age at diagnosis. The U Mann Whitney test and Fisher’s exact test
were used to compare age at diagnosis and sex distribution between centers and UC vs. CD
patients. 67 new IBD cases were identified during 2007-2011. The adjusted IBD incidence
was 5.22 /105 person-years with a UC/CD ratio of 7.7. Overall, women presented higher
incidence of IBD (3.54 /105 person-years, p-value = 0.028). Incidence was also higher
for patients aged 20-44 years (9.12 /105 person-years). Among IBD patients, 65.7% were
female, mean age at diagnosis was 37.2 + 17.25 years and 10.4% had family history of
IBD. There were no significant differences between centers regarding sex and age at diagnosis
of IBD patients. Despite industrialization, Uruguay continues to be a region of low IBD
incidence, with UC being more common than CD. This trend is in line with epidemiological
data from other Latin American countries.
Keywords: Inflammatory bowel disease, ulcerative colitis, Crohn’s disease, incidence.
Resumen: La incidencia de la enfermedad inflamatoria intestinal (EIL), incluyendo la
enfermedad de Crobn (EC) y la colitis ulcerosa (CU), signe aumentando, pero los datos
epidemioldgicos de América Latina son escasos. Se realizé un estudio retrospectivo (registro
de enero de 2007 a diciembre de 2011 de dos centros médicos de Urugnay) para determinar
la incidencia de EII en Uruguay entre 2007 y 2011. Los pacientes fueron excluidos si
el diagnéstico se produjo fuera de este periodo; si no, se confirmd después de un asio de
seguimiento o si presentaban EII no clasificada. Una regresion de Poisson para evaluar las
diferencias en las tasas de incidencia por sexo y edad, al momento del diagnéstico, ha revelado
que las mujeres presentaron mayor incidencia de EII (3,54/105 arios-persona, p = 0,028).
La incidencia también fue mayor para los pacientes de 20-44 avios de edad (9,12/105 asios-
persona). Se utilizaron pruebas de Mann Whitney y exacta de Fisher para comparar la edad
al diagnéstico y la distribucidn de sexos entre los centros. No hubo diferencias significativas
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entre los centros. Se identificaron 67 nuevos casos de EIIL La incidencia ajustada de EII fue
de 5,22/105 arios-persona con una proporcion CU/EC de 7,7. Entre los pacientes con EII,
el 65,7% eran mujeres, la edad promedio al momento del diagndstico fue de 37,2 + 17,25
azios y el 10,4% tenia antecedentes familiares de EIL. Uruguay sigue siendo una region de
baja incidencia de EIL y la CU es mds frecuente que la EC, en concordancia con los datos
latinoamericanos.

Palabras clave: Enfermedad inflamatoria intestinal, colitis ulcerosa, enfermedad de
Crohn, incidencia.

Abbreviations

IBD: inflammatory bowel diseases.

CD: Crohn’s disease.

UC: ulcerative colitis.

RNEII: the National IBD Registry.

UDELAR: la Universidad de la Republica - Uruguay.

CASMU: Centro de Asistencia del Sindicato Médico del Uruguay.

Inflammatory bowel diseases (IBD) comprise mainly Crohn’s disease
(CD) and ulcerative colitis (UC), for which treatment remains
challenging, L2 \With episodes of relapse and remission, it is one of the
most severe gastrointestinal disorders, with relevant health and economic
burden.>*>

IBD are characterized by chronic inflammation of the digestive
mucosa, resulting from the interaction between genetic and
environmental factors that triggers an excessive mucosal immune
response. 78 A number of environmental risk factors have been
explored, including smoking, diet, breastfeeding, antibiotics, but the
association of some of these factors with IBD is still inconsistent.6
Epidemiological studies may provide relevant information about IBD, its
risk factors and clinical management. 7.9

Globally, the prevalence of IBD is estimated to be around 396 per
105 people.10 The incidence of inflammatory bowel disease (IBD) has
been increasing in several world regions, namely in developing countries.9
Since its first description, IBD was more relevant in developed countries
from North America and Europe, but the incidence and prevalence
of CD and UC are now increasing in other geographical areas with
previous low incidence, such as South and Eastern Europe and Asia. %
10.1L12 13 This trend in reported incidence and prevalence rates may be
explained partially by the advances in disease diagnosis, but continued
environmental changes may also impact IBD onset. 4

Data about IBD epidemiology in Latin America is scarce and mostly
based on hospital and retrospective records. 14151617 o study conducted
by Linares et al. reported incidences of 2.2 per 105 inhabitants in
Argentina and 1.2 per 105 in Panama, during 1987-1993 period. '8
Other recent studies in Brazil, Puerto Rico and Colombia have shown an

increasing trend, similar to the evolution in high incidence areas. 16,17, 19,

20,21
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The National IBD Registry (RNEII, for its Spanish acronym) was
created in 2006 and in 2008 it was declared of public interest by the
Ministry of Health. This order applies to all medical institutions in
Uruguay, whether public or private, enabling the collection of data

from endoscopy files, pathology, pharmacy and clinical records that are

required to identify new cases. **

Based on this registry, a (crude) incidence rate of 2.63 per 105
inhabitants/year was observed for the period 2007-2008,22 a lower rate
in comparison with Puerto Rico, Colombia and Brazil. ' '8

This study aimed to determine the incidence of IBD (CD and UC) in
two areas of Uruguay (Salto and Montevideo) for the period 2007-2011,
and to compare the results with previous ones from Uruguay and those
from other geographical regions.

Methods

A retrospective, registry-based study was performed, with data collection
between January Ist 2007 and December 31st 2011 at two medical
centers from Montevideo and Salto. Written informed consent was
given by all study participants prior to inclusion. The study protocol
was approved by the Ethics Committee of the Faculty of Medicine —
UDELAR (La Universidad de la Republica - Uruguay).

Population

Uruguay is a country in South America with 176,215 km2 and a
total population of 3.3 million people, of whom 1.8 million live in
the metropolitan area of its capital and largest city, Montevideo. Salto
region is one department of Uruguay and Salto is the third largest city
of Uruguay, with 124.878 inhabitants. > The majority of Uruguayans
have Spanish and Italian origins, followed by French, German and other
European origins; 87.4% of the population are Caucasian, 9.1% are Afro-
descendants and 2.9% are aborigines. Male/female ratio is 0.93.%* (Error
1: La referencia debe estar ligada) (Error 2: El tipo de referencia es un
elemento obligatorio) (Error 3: No existe una url relacionada)

Two medical centers were selected among those with complete
information. The Montevideo center (CASMU - Centro de Asistencia
del Sindicato Médico del Uruguay) is a private medical center with an
average of 220,687 members. In Salto, IBD cases were identified among
51.365 patients followed up in a private medical center (CAM - Sociedad
Médica Quirtrgica de Salto/Centro de Asistencia Médica), during the
study period. Both centers cover approximately 8% of the population in
Uruguay.
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Inclusion and exclusion criteria

The study included both outpatients and inpatients, with a new case of
IBD (UC or CD) diagnosed between January 1st, 2007 and December
31st 2011, that received surgery or not and irrespective of treatment
status. Patients were excluded from the study if the disease had started
before or after this date, if the diagnosis was not confirmed after one year
or if the colitis was unclassified.

The active search included not only endoscopy, pathology registries and
medical records, but also administrative and pharmacy databases. When a
potential case was identified, a medical appointment was scheduled with
the patient to obtain the patient’s informed consent and fill in a RNEII
form that includes dataabout IBD type, gender, age and place of residence
at onset. The case was confirmed according to standard protocol after
review by the principal investigators and a one year of follow up.

Statistical methods

The IBD incidence rates and specific incidence rates for UC and CD
were calculated as the number of new cases for 100,000 patients-year.
Demographic data of the year 2007, retrieved from the Uruguay National
Institute of Statistics was assumed for the standardization of incidence

rates. 2! Differences in incidence rates by sex and age at diagnosis (0-19;
20—44; 45 years or older) were evaluated using Poisson regression models.
The U Mann Whitney test was used to compare age at diagnosis between
CASMU-Montevideo vs. CAM-Salto and UC vs. CD patients. Fisher’s
exact test was used to compare sex distribution between CASMU-
Montevideo vs. CAM-Salto and UC vs. CD patients.

Data were analyzed using the Statistical Package for the Social Sciences
(version 21.0, SPSS, Chicago, IL) and the statistical package R (version
3.1.2,2014). Significance level was set at 0.05.

This study was conducted within the RNEII framework. The RNEII
was approved by the School of Medicine’s Ethics Committee and its
public interest was recognized by the Uruguay Health Ministry in 2008.

Results

In the two centers, a total of 67 new IBD cases were identified during
the period between 2007 and 2011. The crude incidence rate of IBD
during the period 2007-2011 was 4.94 per 105 person-years, 4.35 for
UC and 0.59 for CD. After adjustment, the IBD incidence was 5.22 per
105 person-years, 4.62 for UC and 0.60 for CD, with a UC/CD ratio of
7.7. For each center, the crude incidence rates of IBD were 4.98 per 105
person-years in CASMU-Montevideo, and 4.72 per 105 person-years in
CAM-Salto (Table 1). Regarding, the incidence rates of IBD according
to sex (Table 2), the crude incidence rates were 3.54 and 6.22 per 105
person-years, and the adjusted incidence rates were 3.80 and 6.59 per
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105 person-years, for male and female sex, respectively. Overall, women
presented significantly higher incidence rate of IBD (p = 0.028).

Table 1.
Incidence rate of IBD in Montevideo and Salto, 2007-2011.

Center IBD uc CcD
Year of diagnosis per 108 per 108 per 108
person-years ¥

person-years ¥ person-years ¥

CASMU - Montevideo

2007 12 5.15 1 4.72 1 0.43
2008 15 6.43 14 6.00 1 0.43
2009 7 3.22 5 2.30 2 0.92
2010 12 5.64 1 517 1 0.47
2011 9 4.34 9 4.34 0 0.00
Total 55 4.98 50 4.53 5 0.45
CAM - Salto

2007 2 5.02 1 2.51 1 2.51
2008 3 6.1 2 4.07 1 2.04
2009 1 1.85 1 1.85 0 0.00
2010 1 1.83 1 1.83 0 0.00
2011 5 8.82 4 7.06 1 1.76
Total 12 4.72 9 3.54 3 1.18
Global

2007 14 5.14 12 4.40 2 0.73
2008 18 6.37 16 5.67 2 0.71
2009 8 2.95 6 2.21 2 0.74
2010 13 4.87 12 4.49 1 0.37
201 14 5.30 13 4.93 1 0.38
Total 67 4.94 5.22b) 59 4.35 4.62 b) 8 0.59 0.60 b)

a) crude incidence rates, except otherwise mentioned. b) adjusted incidence rates.
IBD: inflammatory bowel discase. UC: ulcerative colitis. CD: Crohn’s discase.
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Table 2.
Incidence rates of IBD by age and sex, 2007-201 1
Center IBD uc cD
per 108 per 10° per 10°
n person-years ¥ n person-years ¥ n person-years ¥
CASMU — Montevideo
n 55 4.98 50 453 5 0.45
Male 19 3.70 18 3.50 1 0.19
Female 36 6.11 32 5.43 4 0.68
Age
<19 years 9 4.04 8 3.59 1 0.44
20-44 years 30 9.15 28 8.54 2 0.61
= 45 years 16 2.89 14 2.53 2 0.36
CAM - Salto
n 12 472 9 3.54 3 1.18
Male 4 2.93 3 2.20 1 0.73
Female 8 6.79 6 5.09 2 1.70
Age
<19 years 1 1.50 1 1.50 0 0.00
20-44 years 8 9.00 6 6.75 2 2.25
= 45 years 3 3.04 2 2.03 1 1.01
Global
n 67 494 5224 59 435 4624 8 0.59 0.60¢9
Male 23 3.54 3.80% 21 3.23 3.47Y 2 0.31 0.334
Female 44 6.22 6.594 38 5.37 5.744 6 0.85 0.844
Age
<19 years 10 3.45 9 31 1 0.34
20-44 years 38 9.12 34 8.16 4 0.96
= 45 years 19 2.92 16 2.46 3 0.46

a) crude incidence rate, except otherwise mentioned. b) adjusted incidence rate.
IBD: inflammatory bowel disease. UC: ulcerative colitis. CD: Crohn’s disease.

The incidence rates of IBD for patients aged <19 years (3.45 per 105
person-years) and for patients aged > 45 years (2.92 per 105 person-years)
were significantly lower (» = 0.005 and p < 0.001, respectively) than for
patients aged 20-44 years (9.12 per 105 person-years).

In CASMU-Montevideo, the crude incidence rate by age group was
4.04 per 105 person-years (< 19 years), 9.15 per 105 person-years (for
20-44 years), and 2.89 per 105 person-years (> 45 years). In CAM-Salto,
the crude incidence rate by age group was 1.50 (< 19 years), 9.00 (for
20-44 years), and 3.04 (> 45 years) per 105 person-years (Table 2).

Table 3 presents the main characteristics of the IBD patients.
No significant differences were found between UC and CD patients
regarding sex (p = 0.711) and age at diagnosis (p = 0.568). The location
in the UC was proctitis in 17 patients, left-sided in 20, and extensive in
22 of which 3 required surgery (colectomy). The location on the CD was
ileal in 5, colon in 3; there were 0 cases with perineal involvement and 1
required surgery during the study period.

There were no statistically significant differences between centers
regarding sex (p = 0.705) and age at diagnosis (p = 0.641) of IBD patients.
In CASMU-Montevideo, the location in the UC was proctitis in 14
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patients, left-hand side in 16, and extensive in 20 of which 3 required
surgery (colectomy). Regarding CD, there were no cases with perineal
involvement and none required surgery during the study period.

In CAM-Salto, the location in the UC was proctitis in 3 patients, left-
hand side in 4, and extensive in 2; no patient required surgery. There were
no CD cases with perineal involvement. One CD patient required surgery

during the study period.
Table 3.
Characteristics of IBD patients in Montevideo and Salto, 2007-2011.
Center CASMU - Montevideo CAM - SALTO Global
n=>55 % n=12 % n =67 %

IBD
Sex, n (%)

Male 19 345 4 33.3 23 343

Female 36 65.5 8 66.7 44 65.7
Female/Male ratio 19 2.0 1.9
Age at diagnosis

Mean (SD) 3741 182 37.8 125 37.2 17.25

Median [min-max] 35.0 7-87 37.5 16-59 36.0 7-87
Family history, n (%) 6 109 1 8.3 7 10.4
Smoking, n (%) 6 109 1 8.3 7 10.4
UC, n (%) 50 909 9 75.0 59 88.1
Sex, n (%) @

Male 18 36.0 3 333 21 35.6

Female 32 64.0 6 66.7 38 64.4
Age at diagnosis

Mean (SD) 36.9 17.54 36.6 13.86 36.9 17.01

Median [min-max] 345 8-87 37 16-59 35.0 8-79
UC location, n (%)%

Proctitis 14 28.0 3 333 17 28.8

Left-hand side 16 32.0 4 444 20 33.9

Extensive 20 40.0 2 22.2 22 37.3
CD, n (%) ¥ 5 91 3 25.0 8 11.9
Sex, n (%) @

Male 1 200 1 333 2 25.0

Female 4 80.0 2 66.7 6 75.0
Age at diagnosis

Mean (SD) 39 25.85 L 7.93 39.8 20.03

Median [min-max] 38 7-68 44 32-47 41.0 7-68
CD location, n (%)%

lleal 2 40.0 3 100 5 62.5

Colon 3 60.0 0 - 3 375

Note: Percentages estimated for a) the total of IBD cases, b) the total of UC cases, and ¢) the total of CD cases.
SD: standard-deviation. Min: minimum value. Max: maximum value. IBD:
inflammatory bowel disease. UC: ulcerative colitis. CD: Crohn’s disease.

Discussion

The observed IBD incidence was in accordance with a previous RNEII
study and confirms Uruguay as one region of low IBD incidence.22
UC was more common than CD, as it has been described in other low
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incidence countries, including Brazil, Puerto Rico, Colombia, and Chile-
14,19,26,27, 28 1 facr, the highest frequency of UC vs. CD is in line with
the worldwide epidemiological data which shows that the increase of IBD
follows a pattern where the increase of the UC precedes 15 to 20 years

the increase of CD. 126

In North America and Europe, there has been an increase of IBD
incidence, being estimated that the annual incidence of CD is higher in
North America (20.2 /10° person-years), whereas the annual incidence
of UC is higher in Europe (24.3 /10> person-years). **° In our study, we
have observed cumulative adjusted incidence of 5.22 /10° person-years.
This lower IBD incidences are in line with the results from other Latin
American countries, that reported incidences of UC ranging from 0.7 up
to 6.8 per 105 people, between 1986 and 2008. 26

In Brazil16, 21 and Mexico,>° the incidence of UC has been increasing.

Furthermore, CD seems also to be increasing in Brazil.16, 21 The

18

situation in Brazil is different from 1993 data from Argentina ° and

from a previous study in Uruguay, 22 where the reported incidence of
IBD has been lower. Buenavida et al. have reported an adjusted incidence

rate of 4.01 per 10 5 people for IBD during the biennial 2007 and 2008,

considering S geographical areas in Uruguay. > The higher incidence
observed in 2011 in Salto could be related with the few cases identified in
the whole period. The incidence in Montevideo did not show remarkable
differences during this period.

Similar to what was reported by Buenavida et al., IBD was more

frequent among women than among men. 10.22 The same trend was

observed in data from Colombia, ' Brazil '*%” and Chile28 and for UC

patients in Puerto Rico. 19

Age at diagnosis were similar between centers and somewhat lower
than what was reported by Buenavida et al. (40.7 years), but within the
range reported in other Latin American countries. > For instance, a single
center study in Brazil has reported a mean age at diagnosis of 35.2 years,
while in Colombia the mean age was 40 years. 14 31 The two centres
provided age data grouped into different classes. For this reason, data was
reclassified to enable comparisons, which could have partially explained
why the group of highest incidences were aged between 20 and 44
years. Nevertheless, Yepes Barreto et al. also observed that 49.9% of IBD

patients were aged 20-44 years. % Of notice, this study included pediatric
patients (aged > 7years) and the decrease in age at diagnosis seems to be

aligned with the increase incidence of pediatric IBD worldwide. **

It is not expected that the low IBD incidence may have resulted from
a detection bias, since the included centers were well equipped for the
diagnosis and multiple data sources were used. The small number of cases,
especially in Salto, may have affected the accuracy of the results, although
the sample characteristics are similar to those described by others. ** The
included centers are representative of the two regions, and no selection
bias is expected since 94% of the population in Uruguay has access to
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health care. Furthermore, adjusted and crude incidence rates were similar,

underlining that population from these two centers had a similar age and

sex distribution. >3

With growing industrialization, it is likely that, over the next years,
there will be an increase of IBD in some areas of Central and South
America, including Uruguay. 26 1n fact, IBD seems to occur most often
in urban areas than in rural areas. The industrialization and urbanization
of societies are associated with changes in microbial exposure, sanitation,
occupations, diet, lifestyle, medications, and exposure to pollution, which
have been implicated as possible risk factors environmental IBD. 6
Additional follow-up of IBD epidemiology is required in Uruguay, to
follow-up the impact of industrialization. This study provides insight
about the evolution of IBD epidemiology in two main regions in
Uruguay, with results confirming this country as a low incidence region.
In the future, the analysis of data from RNEII could provide more
evidence about the time trends of IBD and etiology of IBD, supporting
the development of health care resources.
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