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Abstract

Background: Multiple myeloma (MM) is a chronic hematological malignancy caused by a
differentiated plasma cell disorder (Pawlyn, 2019). As a consequence of population aging,
there has been an increase in incidence rates (Turesson et al 2018). In 2022, there were
187,744 new cases (Bray et al 2024). The incidence of MM in Brazil has not been esti-
mated by the National Cancer Institute (INCA).

Obijective: To analyse the incidence rates and trends of MM across states in Brazil from
Population-Based Cancer Registries (PBCRs).

Methodology: Information was extracted from PBCR/INCA for the 1988-2020 period.
Sociodemographic data were extracted from records of the Brazilian Institute of Geogra-
phy and Statistics. Age-standardised incidence rates were calculated using the Segi global
standard population. Trend analysis was performed using Join point Regression, version
4.7.0.0.

Results: The highest incidence rates of MM in males were observed in the cities of Natal
(Rio Grande do Norte state) and Jau (Sdo Paulo state) at 3.55/100,000 and 2.9/100,000,
respectively. In females, rates were highest in the cities of Natal (Rio Grande do Norte
state) and Aracaju (Sergipe state) at 2.66/100,000 and 2.21/100,000, respectively. Trends
showed an annual increase of 10.45% in Campinas for males and 9.04% for females.
Median age at diagnosis in Brazil was 65 years for both sexes, while the North region
had the lowest average age at 63.2 years, and the South region the highest at 68.0 years.
Porto Alegre city (Rio Grande do Sul state) had the highest average of 70.0 years for
females and 67.1 for males, while Roraima had the lowest at 61.2 years for females and
54.2 for males.

Conclusion: In Brazil, the average age of incidence varies by geographic region, but is
higher among males. Incidence rates are highest in the Northeast and Southeast regions,
whereas the greatest upward trends are in the Southeast and Midwest regions.
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Introduction

Multiple myeloma (MM) is a chronic hematologic malignancy caused by a differentiated plasma cell disorder [1]. The condition is character-
ised by renal failure, hypercalcemia, lytic bone lesions and anemia [2]. Risk factors for MM include family history, exposure to radiation or
chemical products, monoclonal gammopathy of undetermined significance, obesity, male gender, age >60 years and African ancestry [3-5].

The disease, although treatable, has no established cure [6]. Treatment of the myeloma can take the form of high-dose combination chemo-
therapy (melphalan) with different therapeutic class medications: proteasome inhibitors, immunomodulators (thalidomide and lenalidomide)
and monoclonal antibodies (daratumumab and elotuzumab) [7, 8].

In 2022, there were an estimated 187,744 new cases globally and 121,252 MM-related deaths [?]. The incidence of MM is 1.5 times higher
in males and twice as prevalent in black individuals [10, 11]. Mean age at diagnosis is 70-75 years in Germany and the USA [11]. The age-
standardised incidence rate of MM stood at 1.78/100,000 people in 2022 and the highest incidence has been reported in Australia and New
Zealand (4.86), North America (4.74) and Northern Europe (3.82) [12].

In countries such as Norway, where the proportion of older adults in the population is higher than in the rest of the world, MM incidence rose
from 7.3/100,000 in 1999 to 8.4/100,000 in 2017, compared with an increase from 3.6/100,000 to 4.2/100,000 among the world popula-
tion [13]. In the USA, MM is the second-most-common hematological neoplasm, with 13,000 new cases in 2022, a figure projected to reach
32,000 by 2032-2034, driven by population aging [9, 14].

In South America, the disease had an estimated incidence of 2.0/100,000 population and mortality of 1.5/100,000 in both genders [15].
For Brazil, the estimated incidence in 2022 was 1.9/100,000, projected to reach 5.6/100,000 by 2045 [?]. Brazil is geographically divided
into five regions (North, Northeast, Midwest, Southeast and South), with distinct demographic, socioeconomic and health access profiles.
The Southeast and Northeast concentrate the largest Black and mixed-race populations, which is relevant given the higher MM risk in these
groups [16].

Myeloma is a rare neoplasm that predominantly affects older adults. Brazil has a miscegenated population of whites and blacks and a life
expectancy of 76 years. MM is a rare cancer and investigating the incidence of this neoplasm in Brazil can help identify regional patterns and
at-risk populations. This study aimed to describe the incidence and analyse time trends of MM in Brazil.

Methods

A descriptive, ecological, time-series study of data from the Brazilian Population-Based Cancer Registry (PBCR) was carried out. The cases
were identified on the National Cancer Institute database (https:/www.gov.br/inca/pt-br/assuntos/cancer/numeros/registros/base-popula-
cional). Demographic data used for calculating incidence were extracted from the Brazilian Institute of Geography and Statistics (IBGE) [16].

All cases of MM registered on the PBCR between 1988 and 2019 were included. Topography was selected using the ICD-10 as C90. Cases
with missing data on age, sex or geographical location were excluded.

Crude incidence rates were calculated by dividing the number of new cases of MM by the total population, as per data from the IBGE. Age-
standardised incidence rates were calculated using the Segi world standard population, modified by Doll. Rates were expressed per 100,000
population annually and stratified by regions of Brazil, allowing analysis of regional variations in MM incidence nationwide.

Incidence trends were estimated by calculating the Average Annual Percent Change (AAPC). AAPC is a weighted average of the slope coeffi-
cients of the line regression model, with weights equal to the length of each interval segment. An increase or decrease in a trend is statistically
significant when the 95% confidence interval (95% Cl) does not include the null value (zero). Analysis of tendencies was performed using the
Joinpoint Regression program, version 4.7.0.0 [17].
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Results

The mean age of MM patients in Brazil was 61-70 years for both genders. Regionally, the North had the lowest mean age at diagnosis (63.2
years) and the South the highest (68.0 years). Porto Alegre (RS) had the highest mean age (70.0 years in women; 67.1 in men) and Roraima
the lowest (61.2 women; 54.2 men) (Figure 1/Supplementary Table 1).

In Brazil, the highest incidence rates of MM in males were observed in the cities of Natal (Rio Grande do Norte state) at 3.55/100,000 (Figure

2) and Jau (Sao Paulo state) at 2.9/100,000 (Figure 3). The highest rates in females were in Natal (Rio Grande do Norte state) at 2.66/100,000
(Figure 2) and Aracaju (Sergipe state) at 2.21/100,000 (Figure 2).

The trend in incidence, as measured by AAPC, was highest in the Federal District at 7.06% (95%Cl: 1.80; 12.62) in males and 6.36%

(95%Cl: 1.48; 11.50) in females (Figure 4). There was a rising trend in the Northeast for males of 4.01%, but a decline in the Southeast
(Tablel, Figures 2-6).
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Figure 1. (a): Median age recorded of MM cases in Brazil by sex. (b): Median age recorded of MM cases in North by sex. (c): Median age recorded of MM
cases in Northwest by sex. (d): Median age recorded of MM cases in Midwest by sex. (e): Median age recorded of MM cases in Southwest by sex. (f):
Median age recorded of MM cases in South by sex.
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Table 1. Age-standardised incidence rates for MM and AAPC by sex and state Brazilian PBCR (1988-2020).

City PBCR (state) Period Male Female
Incidence AAPC (95%Cl) p-value Incidence AAPC (95%Cl) p-value

North

Manaus (AM) 1999-2016 1.64 3.84 (-0.40; 8.26) 0.082 1.01 -0.06 (-6.62; 7.08) 0.98

Belém (PA) 1996-2019 2.10 -1.22(-3.93; 1.50) 0.37 1.34 2.81(-0.57; 6.26) 0.10

Palmas (TO) 2001-2017 2.23 -4.90(-14.91; 8.15) 0.4 1.96 -6.38 (-18.01; 7.81) 0.33
Northeast

Salvador (BA) 1996-2005 1.92 -1.07 (-11.71; 11.09) 0.85 1.94 0.94 (-7.21;9.61) 0.82

Fortaleza (CE) 1990-2015 1.92 4.01(0.11; 8.03)* 0.04 1.42 3.38(-1.23; 8.30) 0.16

Jo&o Pessoa (PB) 1999-2017 2.21 -0.82 (-5.35; 3.82) 0.72 1.99 -4.28 (-12.08; 4.11) 0.3

Recife (PE) 1995-2018 1.83 4.01 (1.02; 7.06)* 0.009 1.49 2.46(0.60; 4.33) 0.009

Natal (RN) 1999-2016 3.55 -5.83(-17.11; 6.95) 0.34 2.66 0.64 (-14.64; 18.98) 0.94

Aracaju (SE) 1996-2016 217 3.39 (-2.63; 9.93) 0.29 221 -0.51(-5.07; 4.08) 0.82
Mid-west

Goiania (GO) 1988-2018 2.34 3.32(1.18; 5.54)* 0.002 1.57 2.89 (0.04; 5.88)* 0.05

Cuiaba (MT) 2000-2018 2.12 0.25 (-4.81; 4.60) 0.91 2.05 -3.35(-10.03; 3.73) 0.33

Mato Grosso int (MT) 2001-2018 1.01 3.22 (-3.47; 10.40) 0.36 0.81 -0.96 (-5.72; 4.30) 0.7

Federal District 1999-2018 2.75 7.06 (1.80; 12.62)* 0.01 2.14 6.36(1.48; 11.50)* 0.01
Southeast

Vitéria (ES) 1997-2012 1.58 5.83(-2.70; 15.54) 0.21 1.59 3.90(-0.58; 8.52) 0.09

Belo Horizonte (MG) 2000-2019 2.58 -1.15(-4.08; 1.90) 0.45 2.05 -1.05(-3.61; 1.59) 0.42

Barretos DRS (SP) 2000-2019 1.68 4.88 (-3.84; 15.03) 0.31 1.29 2.16 (-1.83; 6.50) 0.3

Campinas (SP) 1991-2005 1.73 10.45(0.12; 22.28) 0.06 1.53 9.04 (2.34; 16.36)* 0.01

Jau (SP) 1996-2020 2.90 -0.96 (-4.38; 2.64) 0.59 212 -1.51(-5.55; 2.83) 0.48

S&o Paulo (SP) 1997-2015 2.69 -5.02 (-7.20; -2.80)* <0.01 211 -4.71(-6.42; -2.95)* <0.01
South

Curitiba (PR) 1998-2018 2.77 -0.61(-2.37; 1.15) 0.49 2.16 -2.41(-4.53; -0.29)* 0.02

Porto Alegre (RS) 1993-2017 2.74 -0.05(-2.13; 2.10) 0.96 2.00 -1.39 (-3.86; 1.22) 0.28

*p <0.05

Bold values indicate statistically significant differences (p < 0.05)

Discussion

The incidence and trend of MM in Brazil have increased heterogeneously across regions. The highest rise in incidence has occurred in the
Midwest and Northeast, while the highest rates can be seen in the South and Southeast of the country. There is a predominance of cases in
males (2.39/100,000 versus 1.88/100,000 in women) nationwide although ethnic miscegenation differs across regions.

These results corroborate the findings of Smith et al [10] and Turesson et al [14], showing that the population profile of MM is predominantly
male. However, a study conducted in French Guyana over 2005-2014 revealed a different pattern, with a higher incidence found among
women than men. This pattern might be explained by the high African ancestry of the population and growing rate of obesity, particularly

among women [5].
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Figure 2. AAPC in the incidence of MM by sex in state capitals of the Northeast region of Brazil, 1988-2019. (a): Aracaju-SE. (b): Fortaleza-CE. (c): Jodo
Pessoa-PB. (d): Natal-RN. (e): Recife-PE. (f): Salvador-BA.
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Figure 3. AAPC in the incidence of MM by sex in cities of the Southwest region of Brazil, 1988-2019. (a): Barretos - SP. (b): Belo Horizonte - MG (c):
Campinas - SP. (d): Jaa - SP. (e): Sdo Paulo - SP. (f): Vitéria - ES.
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Figure 4. AAPC in the incidence of MM by sex in state capitals of the Midwest region of Brazil, 1988-2019. (a): Cuiaba - MT (b): Federal District - DF.
(c): Goiania - GO. (d): Mato Grosso - MT.
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Figure 5. AAPC in the incidence of MM by sex in state capitals of the North region of Brazil, 1988-2019. (a): Belém - PA. (b): Manaus - AM. (c): Palmas - TO
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Figure 6. AAPC in the incidence of MM by sex in state capitals of the South region of Brazil, 1988-2019. (a): Curitiba - PR. (b): Porto Alegre - RS.

ecancer 2025, 19:1997; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.1997


http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.1997

In Brazil, the mean age at diagnosis and incidence of MM were lowest in the North region and highest in the South. In 2010, life expectancy
was 70.8 years in the North and 75.5 years in the South, averaging 73.48 years in Brazil as a whole. These differences might reflect disparities
in living conditions, such as access to healthcare and other socioeconomic factors influencing longevity across regions of Brazil [16].

MM is a disease most affecting the old, with 70% of cases in individuals aged 65 years or over [18]. The mean age at diagnosis in Brazil was
68 years (Median - 67.5) in the South and 63.2 years (Median - 61) in the North. In Colombia, the mean age at diagnosis was 67 years [19]. In
more developed countries, such as Germany and the United Kingdom, the mean age of incidence is over 70 years [9, 20] whereas in Norway
the mean age in 71 years [13]. Mean age at diagnosis can vary according to sex where, in studies by Joshi et al [8] performed in the USA over
2010-2014, median age was 63.0 years and 56.7% of cases were male.

A population-based study in India also found the highest incidence in the 60-69 years age group, as well as regional and gender differences,
with an incidence in males of 1.13 (95% CI: 1.07-1.20) and females of 0.81 (95% CI: 0.75-0.88) per 100,000 [21]. In the present study, the
highest incidence rates of MM in Brazil occurred in the Northeast region. These rates are 3 times lower than those recorded in the USA of
15.9 in black individuals and 7.5 in whites [22].

A study carried out in the USA over a 21-year period (1999-2020) found a steady increase in the incidence of MM, with substantial racial
and ethnic disparities [23]. Non-Hispanic Black individuals exhibited the highest incidence rates, rising from 12.02/100,000 population in
1999 to 14.20/100,000 in 2020. By comparison, other ethnicities such as Non-Hispanic American Indian/Native Alaskans and Asian/Pacific
Islanders had the lowest incidence rates of 5.59 and 3.56/100,000 in 1999, increasing to 5.76 and 3.92/100,000, respectively, by 2020 [23].

According to Curado et al [24], this heterogeneous pattern of incidence of MM might be related to limited access to diagnosis and treat-
ment and gaps in the PBCR. In the present analysis, patients were not stratified by race because the database precluded this breakdown,
representing a limitation of the study. According to the Instituto Brasileiro de Geografia e Estatistica [29], Brazil has a racial composition of
47.73% white, 43.13% brown and 7.61% black individuals. In the North, the composition is 72.3% brown, 19.5% white and 7% black, while
the Southeast constitutes 52.2% white, 37.6% brown and 9% black.

Besides ethnic differences, disparities by gender, age and region were also evident, underscoring the importance of targeted interventions
and MM screening initiatives for at-risk populations [23]. In the present study, MM incidence was higher in males, with men accounting for
54.6% of cases (2.39 versus 1.88 in women). Similarly, in China, rates between 2012 and 2016 were higher in men than in women (1.84
versus 1.30) [25]. In Spain over a 23-year period, 51% of MM patients were male and 57.9% aged over 70 years [26].

The literature shows a rising trend in MM incidence in males, individuals aged 250 years and among high-income countries, such as Germany
(AAPC 6.71 - 95% Cl: 0.75-13.02), Denmark (3.93-Cl 2.44-5.45) and South Korea (3.25 - Cl 0.69-5.88) [12]. In Norway, MM incidence
rose from 7.3in 1999 to 8.4 in 2017, whereas incidence rate increased from 3.6 to 4.2 [13]. The results of the present investigation revealed
an upward trend in incidence in the Northeast, Federal District and the Southeast. This rising trend in incidence observed in some regions of
Brazil, such as the Southeast and Midwest, might be associated with greater access to healthcare and diagnosis or higher educational level,
as reported in the study by Galvis et al [27].

In the present study, disparities in trends of increase in MM by region and gender were found. Trends of increase were found to be higher in
males from cities such as Fortaleza (Ceara state), Recife (Pernambuco state), Goiania (Goias state) and Campinas (Sdo Paulo state). The study
of Imounga et al [5] conducted in French Guyana in 2005-2014, showed a singular pattern with a trend of increasing incidence over time
among women (from 5.88 to 9.5 cases per 100,000), exceeding the rise recorded in men (from 5.18 to 6.7 cases per 100,000 individuals), a
phenomenon possibly associated with high prevalence of African ancestry and increasing rates of obesity among women in the country [5].
This highly increasing rate was also seen in the USA over 2000-2019 in women aged under 55 years, a group exhibiting a greater increase
compared to men of the same age [22]. In Brazil in 2010, obesity rates more than tripled among women aged 18-24 and 55-64 years, declin-
ing only slightly among those aged 265 years [28].

Conclusion
In Brazil, the mean age-adjusted incidence varied by geographic region and was higher in men. Highest incidence rates were found in the

Northeast and Southeast regions, whereas the highest trends of increase occurred in the Southeast and Midwest. This study has some limi-
tations related to the data from the population-based registries, such as under-notification and differences in data quality across regions.

ecancer 2025, 19:1997; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.1997 7


http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.1997

Based on these findings, we recommend expanding cancer registration coverage and quality, especially in less-represented regions, as well as
improving early diagnosis policies and public knowledge of MM. Public health strategies should consider regional and demographic dispari-
ties to improve equity in cancer surveillance and care.
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Supplementary table

Supplementary Table 1. Mean and median age by sex and record of MM cases in Brazil.

Region City PBCR (state) Female Male p-value
Mean (median) Mean (median)
North Belém 66.9 (67.0) 64.8 (65.0) 0.008*
Manaus 62.4(63.0) 62.5(63.0) 0.71
Palmas 62.3 (59.0) 60.1 (60.5) 0.56
Roraima 61.2(57.0) 54.2 (54.0) 0.18
Northeast Aracaju 64.1 (64.0) 65.3 (65.0) 0.34
Fortaleza 65.7 (66.0) 63.8 (64.0) 0.04*
Joado Pessoa 66.3 (67.0) 62.7 (61.0) 0.03*
Natal 67.0 (65.0) 63.0 (62.0) 0.09
Recife 67.2 (68.0) 65.8 (66.0) 0.02*
Salvador 65.2 (66.0) 65.7 (66.0) 0.76
Center-West Cuiaba 65.1 (65.0) 63.1 (64.0) 0.11
Distrito Federal 66.1(66.5) 64.8 (65.0) 0.06
Mato Grosso (interior) 64.3 (63.0) 62.4 (63.0) 0.31
Goiania 64.3 (64.0) 64.9 (65.0) 0.66
Southeast Belo Horizonte 68.3 (68.0) 66.1 (66.0) <0.01*
Campinas 66.9 (68.0) 65.2 (63.0) 0.71
DRS Barretos 65.0 (65.0) 65.8 (66.5) 0.89
Espirito Santo 68.3 (68.0) 66.0 (66.0) 0.09
Jahu 65.6 (65.0) 65.1(67.0) 0.97
S&o Paulo 64.8 (65.0) 63.5 (63.0) <0.01*
South Curitiba 66.1(66.0) 65.1(65.0) 0.15
Porto Alegre 70.0 (71.0) 67.1(68.0) <0.01*
*<0.05

Bold values indicate statistically significant differences (p < 0.05)
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