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Abstract
Objective
The goal of this study is to evaluate the epidemiology of Behget'’s disease (BD) in the city of Goiania and its
metropolitan area.

Methods
This epidemiological study had a cross-sectional design. Patients who had a diagnosis of BD living in the
metropolitan area of Goidnia and with at least one medical appointment in 2022 were included. All rheumatologists
working in public and private practice were invited to participate.

Results
A total of 73 BD patients were included. The mean age at symptom onset was 32.1+12.8 years and the median age
at diagnosis was 33.0 years [interquartile range (IQR): 26.0-45.0]. The median time between symptom onset and
BD diagnosis was 3.0 years (IQR: 2.0-9.0). Only three (4.1%) patients were diagnosed before the age of 18.
The female-to-male ratio was 3.3:1.0, and most patients came from private practices (64.4%). The racial/ethnic
composition was reported as follows: White (57.5%), Mestizo (35.9%), Black (4.1%) and Indigenous (2.7%).
In 2022, the prevalence of BD was 4.52 cases/100,000 in Goidnia and 3.27 cases/100,000 in the greater Goidnia area.
Over the past 10 years, the estimated incidence of BD has ranged from 0.14 to 0.45 cases/100,000/year in Goidnia,
and from 0.14 to 0.38 cases/100,000/year in the greater Goidnia area.

Conclusion
The prevalence of BD in Goidnia and in its metropolitan area is higher than that previously reported in Brazil.
At diagnosis, BD patients were predominantly adults and the disease mostly affected females, as well as
Whites and Mestizos.
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Introduction

Behget’s disease (BD) is a systemic
inflammatory disorder classified as a
variable vessel vasculitis. It is charac-
terised by recurrent mucocutaneous,
articular, ocular, neurological, vascu-
lar, and gastrointestinal manifestations
(1). The onset of BD manifestations
typically appears in the second or third
decade of life, and the male-to-female
ratio varies widely by country (2). The
male gender has been associated with
more severe manifestations of BD (3),
but in some countries, female patients
have been reported to exhibit severe
forms of BD symptoms (4, 5).

A high prevalence of BD has been re-
ported in Mediterranean and Asian
countries along the ancient Silk Route
(6, 7). The highest prevalence of BD
was found in northern Jordan (660
cases/100,000) and in Istanbul (420
cases/100,000) (8, 9), while a very low
prevalence of BD was reported in some
European countries such as Scotland
and Poland, as well as in Hawaii, with
fewer than 1 case/100,000 (5, 10-12).
A systematic review and meta-analy-
sis of 45 studies estimated the global
pooled prevalence of BD to be 10.3
cases/100,000 [95% confidence inter-
val (95% CI): 6.1-17.7] (13). However,
BD prevalence varies by country and
ethnicity (6, 14). The pooled prevalence
of BD according to the geographic area
is 119.8 cases/100,000 (95%CI: 59.8-
239.9) in Turkey, 31.8 cases/100,000
(95%CI: 12.9-78.4) in the Middle East,
4.5 cases/100,000 (95%CIL: 2.2-94)
in Asia and 3.8 cases/100,000 (95%
CI: 2.2-6.8) in North America and
Caribbean Islands. In Europe, a gradi-
ent in the pooled prevalence of BD is
observed from north to south, ranging
from 2.1 to 5.3 cases/100,000 (95% CI:
1.1-4.0 and 3.4-8.2, respectively) (13).
In Europe, BD is more prevalent among
immigrants than among the native pop-
ulations in countries such as Germany
and the Netherlands (15, 16).

Only a few studies have examined the
epidemiology of BD in Brazil. One
previous study examined individuals
with recurrent aphthous ulceration who
were undergoing follow-up at a stoma-
tology service in a district of 385,109
inhabitants. The estimated prevalence

of BD was 0.259/100,000 (95%ClI:
0.2-0.4/100,000) (17). Additionally, a
hospital-based survey and a study com-
paring two vasculitis reference centres
in Brazil and Pert found that BD is the
most prevalent vasculitis in the country
(18, 19). The controversy surrounding
the low prevalence of BD reported in
an epidemiological study, coupled with
evidence that BD is the most prevalent
systemic vasculitis at reference centres
in Brazil, suggests that the former study
may have underestimated the preva-
lence of BD (17-19). Therefore, this
study aims to evaluate the epidemiol-
ogy of BD in the city of Goiania and
its metropolitan region, focusing on
demographic data, prevalence, and the
pooled incidence of the disease over the
past ten years.

Methods

Study design

The study had a cross-sectional de-
sign and included all patients diag-
nosed with BD who lived in the greater
Goiania area and had at least one medi-
cal appointment with a rheumatologist
in public or private practice in 2022.
The year 2022 was chosen because the
Brazilian Institute of Geography and
Statistics (IBGE) conducted a national
population census that year, making
population data available (20). The
study protocol was presented to all lo-
cal 40 members of the Brazilian Soci-
ety of Rheumatology from the greater
Goiania area who had clinical practice,
and were invited to participate. The
study included the two main tertiary
public hospitals (i.e. Hospital Geral de
Goiania and Hospital das Clinicas of
the Universidade Federal de Goias) and
private clinics. The study team received
reports from twelve rheumatologists re-
garding their BD patients under regular
follow-up.

Author JR actively contacted all rheu-
matologists, collected data and resolved
potential duplicate inclusions (e.g.
when the same patient was assessed by
two different rheumatologists in 2022).
The study was conducted in accordance
with the Helsinki Declaration and its
updates. The protocol was approved by
the Institutional Review Board (IRB)
of the participating institutions (CAAE:
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62902822.5.0000.5505). All partici-
pating rheumatologists signed a data
use agreement. This study complies
with the STROBE (STrengthening the
Reporting of OBservational studies in
Epidemiology) statement.

Patients

To be eligible for inclusion, patients
needed to fulfil one of the following
diagnostic criteria for BD: the 1990 In-
ternational Study Group (ISG) criteria
for BD (21), the International Criteria
for BD (ICBD) (22) or the Paediatric
BD Criteria (PEDBD) (23). The latter
was intended for patients diagnosed
with BD before the age of 18. Ad-
ditionally, eligible patients needed to
have permanent residence in the city
of Goiania or its metropolitan area. All
patients who had at least one medical
appointment with a rheumatologist in
private practice or in the public health
system in 2022 were included in the
analysis. The attending physician clas-
sified the race of the study participants
as White, Black, Mestizo, Asian, and
Indigenous.

Data collection

The attending physicians collected
the following data: city of residence,
health system affiliation, diagnostic
criteria met by the patient, current age,
age at symptom onset, age at BD diag-
nosis, gender, and race.

Statistical analysis

The prevalence of BD in 2022 was cal-
culated as the number of cases per 10°
inhabitants and the 95% CI was calcu-
lated using the Wilson score method.
The 10-year incidence rate was estimat-
ed using retrospective longitudinal data
from cases diagnosed yearly between
2012 and 2022. The incidence rate was
calculated by dividing the number of
cases by the number of person-years,
and the result was presented for each
year. The demographic data on Goiania
and its metropolitan area population
were obtained from the IBGE (20). A
Poisson regression model with robust
variance was also performed to evalu-
ate BD incidence in Goiania between
2012 and 2022. The offset term was set
to the log of the population size.

2020

Table I. Demographic features and disease duration of patients with Behcet’s disease.

Variables

Results (n=73)

Age at study, years
Age at BD diagnosis, years
Age at the onset of symptoms, years
Interval between disease onset and diagnosis, years
BD diagnosis before the age of 18, n (%)
Onset of BD symptoms before the age of 18, n (%)
F:M ratio
Race
Whites, n (%)
Mestizos, n (%)
Blacks, n (%)
Indigenous, n (%)

444 +SD 125
33.0 (26.0-45.0)
32.1£SD 128
3.0 (2.0-9.0)
3 @.1)
5 (6.8)
3.3:1.0

42 (57.5)
26 (35.6)
3 @.1)
2 (2.7)

BD: Behcet’s disease; F: females; M: males; n: number of patients; SD: standard deviation.

Table II. The prevalence of Behget’s disease in Goiania and its metropolitan area.

Cities Population in 2022 Prevalence of BD
Goiania 1,437,366 4.52 cases/100,000
Aparecida de Goidnia 527,796 0.57 cases/100,000
Senador Canedo 155,635 1.29 cases/100,000
Hidrolandia 27,7142 3.60 cases/100,000
Nerdpolis 31,932 3.13 cases/100,000
Inhumas 52,204 1.92 cases/100,000
Greater Goidnia* 2,232,675 3.27 cases/100,000
Greater Goiania** 2,600,986 2.80 cases/100,000

BD: Behcet’s disease.

The prevalence estimate included only cities where patients with Behcet’s disease lived (*) and all 21

cities in the Goidnia metropolitan region (**).

Categorical data are presented as ab-
solute number (%), and continuous
variables as mean (+ SD) or median
(IQR), according to normality distribu-
tion assessed by the Shapiro-Wilk test.
Categorical variables were compared
using the Chi-square test or Fisher’s
exact test when appropriate. Numerical
data were compared using the unpaired
Student t test or Mann-Whitney U-test,
according to the normality distribution.
All tests were two-tailed, and a p-value
<0.05 was considered statistically sig-
nificant. We performed descriptive and
comparative analyses using IBM SPSS
for Windows version 21.0. We used R
software (v. 4.0, MacOS, Apple Inc.,
Cupertino, CA) for the Poisson regres-
sion analyses.

Results

Demographic features

A total of 74 patients with BD were eli-
gible for the study. After removing the
duplicates and anonymising the data, 73
patients with BD were finally included
in the analysis. The mean age of the
patients was 44.4+12.5 years, and the

median interval between the onset of
BD symptoms and the diagnosis of the
disease was 3.0 years (IQR: 2.0-9.0).
Table I summarises the demographic
data of BD patients. The onset of the
disease and diagnosis of BD occurred
in the fourth decade of life. However,
the onset of BD symptoms and BD di-
agnosis occurred before the age of 18
years in only 6.8% and 4.1% of cases,
respectively. BD predominantly affects
females, with a female-to-male ratio
of 3.3:1.0. Most BD patients were re-
ported to be White or Mestizo, while a
minority of BD patients were reported
to be Blacks or Indigenous. No patients
of Asian descent were included in the
study.

Prevalence of Behget'’s disease in
Goidnia and its metropolitan area
According to the 2022 IBGE cen-
sus (20), Goiania’s population was
1,437,366, while the population of the
greater Goiania metropolitan area was
2,600,986. Therefore, the prevalence of
BD in Goiania and in the metropolitan
area was 4.52 cases/100,000 (95% CI:
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3.5-5.8) and 3.27 cases/100,000 (95%
CI: 2.6-4.1), respectively, in 2022 (Ta-
ble II). Up to 89.0% of the BD patients
included in the study lived in Goidnia,
which comprises 64.4% of the metro-
politan area. Among the 21 cities in
the metropolitan area of Goiania, only
seven of them reported BD cases.
According to the 2022 IBGE census
(20), the population of Goidnia was
composed of the following proportions
of Mestizos, Whites, Blacks and Indig-
enous people: 47.9% (689,551),43.6%
(626,744), 7.9% (114,108), and 0.1%
(1,930), respectively. Thus, different
prevalence rates of BD were observed
among different racial groups in the
city of Goiania. The highest prevalence
of BD was found in Indigenous indi-
viduals with 1.03 case/1,000, followed
by Whites (6.1 cases/100,000), Mesti-
70s (3.3 cases/100,000) and by Blacks
(1.8 cases/100,000).

Estimated incidence of Behcet’s
disease in Goidnia and its
metropolitan area

The annual incidence rate of BD
ranged from 0.14 to 0.45 cases/100,000
in Goiania (Table IIT) and from 0.14 to
0.38/100,000 greater Goiania area (Ta-
ble IV) between 2013 and 2022. Using
Poisson regression, we estimated the
pooled annual incidence rate of BD
in Goiania during this period as 1.08
cases/100,000 (95% CI:. 0.98-1.20).
The cumulative BD diagnosis rate in-
creased by 8% annually between 2013
and 2022 (Fig. 1A). In the greater
Goidnia area, the estimated pooled
annual incidence rate of BD was 1.06
cases/100,000 (95% CI: 0.96-1.18) be-
tween 2013 and 2022. In other words,
the cumulative BD diagnosis rate in-
creased by 6% each year from 2013 to
2022 in greater Goiania (Fig. 1B).

Comparisons between the private

and public health systems

In this step, we compared patients who
are followed by the public health sys-
tem with those who are followed by
the private health system regarding age
at onset and diagnosis of BD, time be-
tween symptom onset and diagnosis,
gender and race.

Upon comparing the private and public
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Table III. The ten-year estimated incidence of BD in Goidnia.

Years Number of cases Persons at risk Incidence in cases/100,000
2013 4 1,393,575 0.29
2014 3 1,412,364 0.21
2015 4 1,430,697 0.28
2016 3 1,448,639 0.21
2017 2 1,466,105 0.14
2018 6 1,495,705 0.40
2019 4 1,516,113 0.26
2020 4 1,536,097 0.26
2021 7 1,555,626 045
2022 6 1,437,366 0.42

BD: Behget’s disease.

Table IV. The ten-year estimated incidence of BD in the greater Goiania.

Years Number of cases Persons at risk Incidence in cases/100,000
2013 4 2,085,327 0.19
2014 3 2,118,799 0.14
2015 4 1,629,709 0.25
2016 3 2,183,677 0.14
2017 4 1,672,564 0.24
2018 6 2,276,922 0.26
2019 4 2,284,235 0.18
2020 4 2,350,472 0.17
2021 9 2,386,036 0.38
2022* 6 2,232,675 0.27
2022%:* 6 2,600,986 0.23

BD: Behcet’s disease.

The incidence estimate included only cities where patients with Behget’s disease lived (*) and all 21

cities in the Goiénia metropolitan region (**).

health systems, we found that patients
under the care of the private health sys-
tem experienced BD manifestations at
a significantly younger age than those
under the care of the public health sys-
tem (26.0 years [20.0-38.0] vs. 33.5
years [28.8—46.3]; p=0.013). However,
no differences were observed in terms
of the frequency of males (19.1% vs.
30.8%; p=0.261), age at BD diagnosis
(33.0 years [24.0-42.0] vs. 37.5 years
[30.0-49.0]; p=0.060) or time elapsed
between symptom onset and diagnosis
(3.5 years [2.8-9.0] vs. 2.5 years [1.0—
11.8]; p=0.431). Patients in the private
health system were more likely to be
White (83.0% vs. 11.5%), while those
in the public health system were more
likely to be Mestizo (84.6% vs. 8.5%).

Discussion

In this study, we describe the preva-
lence of BD in Goiania and its metro-
politan area in 2022 as 4.5 cases and 3.3
cases/100,000, respectively. In Goiania,
the proportion of BD patients was high-
er among Indigenous individuals, at

1.03 cases/1,000. Meanwhile, White
individuals had a higher prevalence of
BD than Mestizos and Blacks. Patients
with BD experienced disease onset in
their fourth decade of life and were
predominantly female. The estimated
annual incidences of BD in Goidnia
and its metropolitan area were 1.08
cases/100,000 and 1.06 cases/100,000,
respectively, between 2013 and 2022.
Patients with BD who were followed
up in the private health system were
younger at disease onset and were more
likely to be White than those followed
up in the public health system.

The prevalence of BD reported in this
study is much higher than the preva-
lence previously reported in Brazil by
Tunes et al. [0.259/100,000 (95% CI,
0.2-0.4/100,000)] (17). This difference
may be due to the fact that this study
evaluated a large population sample of
over one million and focused on pa-
tients under the care of rheumatologists
in the city of Goiania and its metropoli-
tan area. Conversely, Tunes et al. may
have underestimated the prevalence
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Fig. 1. Number of BD cases per year in Goinia and its metropolitan area.
The graph depicts the number and 95% confidence interval of the number of BD cases in Goiania (A)

and greater Goidnia (B).

of BD because they assessed patients
living in a district of Salvador, Bahia,
who were under follow-up in a stoma-
tology unit due to aphthous ulceration
(17). Since Brazil is a diverse coun-
try, the epidemiology of BD may vary
widely across its different regions. Ad-
ditionally, the BD prevalence reported
in this study is higher than the preva-
lence of BD reported in Colombia,
another South American country (1.1
cases/100,000) (24).

The prevalence of BD in Goiénia is sim-
ilar to that reported in Olmsted County,
Minnesota over the past 45 years (i.e.

2022

5.2 cases/100,000) (25). However, this
figure is lower than the global pooled
prevalence of BD (10.3 cases/100,000)
(13) and the prevalence of BD report-
ed by Asian countries such as Jordan
(660 cases/100,000), Turkey (420 cas-
es/100,000), Iran (100 cases/100,000),
South Korea (35.0 -cases/100,000),
Saudi Arabia (20.0 cases/100,000), Ja-
pan (13.5 cases/100,000) and China (10
cases/100,000) (8,9, 14, 26-29).

Although our results showed a higher
BD prevalence in White individuals
compared to other racial groups, BD
prevalence is not higher in European

countries than in Asian countries (11,
13,15, 16). Another study with a similar
methodology to ours was conducted in
the Paris metropolitan area. The study
included a background population of
1,094 412 people aged 15 years or old-
er. The overall BD prevalence was 7.1
cases/100,000. However, the prevalence
of BD was lower among individuals of
European ancestry (2.4 cases/100,000)
than among individuals of North Afri-
can (34.6 cases/100,000) or Asian (17.5
cases/100,000) ancestry (30).

To the best of our knowledge, this is the
first study to examine the epidemiology
of BD in indigenous populations. It is
possible that BD is an extremely rare
disorder in indigenous populations in
the Americas. In a multiethnic cohort
of 114 BD patients at the University
of Michigan, only one Native Alaskan
individual met the ISG criteria for BD
(31). A previous study evaluated uvei-
tis in 1,881 individuals from indigenous
populations in Central Australia. Al-
though anterior and posterior uveitis
were found in 0.21% and 0.59% of in-
dividuals, respectively, no cases of BD
were observed (32). However, our find-
ings should be interpreted with caution,
as they may be subject to bias due to the
small number of Indigenous individuals
included in the study.

In this study, individuals of African de-
scent had the lowest prevalence of BD
among the racial/ethnic groups studied.
Some population groups are thought to
be at negligible risk of developing BD.
In fact, BD appears to be more prevalent
in North African countries with an Ara-
bian genetic background, such as Tuni-
sia and Morocco, than in West African
countries (33, 34). While individuals of
African descent and Indigenous popula-
tions may be at lower risk of developing
BD, the predominance of BD in White
individuals in the private practice may
indicate a possible underreporting of the
disease in non-White populations under
the care of the public health system.
The age at disease onset and diagnosis
of BD observed in the greater Goidnia
area is similar to previous reports from
Brazil and within the expected range
of BD onset reported in the literature
(2, 14, 35-38). The frequency of pae-
diatric-onset BD was rather low in this
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study, but close to the lower limit of
the expected range of 4-26% (39). The
female predominance observed in this
study is somewhat higher than the 1.1-
2.2:1 F:M ratio previously reported by
studies performed in the states of Sdo
Paulo and Bahia (35-38). This differ-
ence underscores the heterogeneity of
the Brazilian population. In fact, gen-
der distribution in BD is heterogeneous
worldwide. A review article assessing
this issue found male predominance in
19 out of 33 countries, while similar
gender distribution was observed in six,
and female predominance in seven (4).
This study has its strengths and limita-
tions. Notably, it involved a network
of rheumatologists working in both
the private and public health systems,
and it uses a large background popula-
tion. The study analyses data from the
2022 official population census and
includes information about ethnicity.
A major limitation of this study is the
risk of underreporting cases of BD in
smaller cities within the Goidnia met-
ropolitan area. These cities may have
limited access to tertiary care outpa-
tient clinics or hospitals, and general
practitioners’ lack of awareness about
the disease may result in missed BD di-
agnoses. The small number of patients
from specific groups such as children,
Indigenous and black individuals may
have hindered the interpretation of the
stratified prevalence of BD. However,
Black individuals and Indigenous peo-
ple comprise only 7.9% and 0.1% of
Goiania’s population, respectively (20).
We acknowledge the risk of selection
bias in this study, which may be due to
patients with mild disease not seeking
medical advice or having limited access
to the healthcare system, as well as to
very severe patients with blindness or
neurological involvement who are un-
able to attend hospitals. In addition,
the use of the ICBD criteria for patient
inclusion is another potential source of
bias, since these criteria have low speci-
ficity for diagnosing BD in non-endem-
ic areas (40).

In conclusion, in this epidemiological
study found that the prevalence of BD
in Goidnia and its metropolitan area
was higher than that previously report-
ed in Brazil, but lower than the global

Clinical and Experimental Rheumatology 2026

pooled prevalence of BD. Behget’s dis-
ease affected White individuals and fe-
males more than other groups, whereas
Indigenous individuals had the high-
est prevalence and blacks the lowest.
Childhood- and adolescent-onset BD
were infrequent in this study.
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