
ABSTRACT: Brazil is one of the world’s greatest producers of chrysotile, but the occurrence of mesothelioma 
is apparently low. However, identification of cases of mesothelioma is difficult due to errors of diagnosis and 
registries of deaths. This is an epidemiological, descriptive and retrospective study of hospital records of Brazil’s 
National Institute of Cancer (INCA). Records of pleural cancer or mesothelioma histology from the 2001-2014 
period were selected. We identified 208 records, but only 58 cases of mesothelioma histology. Notably, 13 (22%) 
had been incorrectly coded as lung cancer. In half the cases, there was no registration of the latest occupations 
of the patients. We conclude that hospital data on mesothelioma is still imprecise and was incorrectly coded. 
Besides, the registries do not include information on the workplace and occupation. These findings confirm the 
need for a proper registry of cases of mesothelioma.
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MONITORING OF MESOTHELIOMA IN SOUTHERN BRAZIL: A SITUATION TO 
BE INVESTIGATED*

MONITORAMENTO DO MESOTELIOMA NO SUL DO BRASIL: UMA REALIDADE AINDA A SER ESTUDADA

RESUMO: O Brasil é um dos maiores produtores de crisotila do mundo, mas a ocorrência de mesotelioma é aparentemente baixa. 
No entanto, a identificação dos casos torna-se difícil por causa de erros de diagnóstico e registro de morte. Este é um estudo 
epidemiológico, descritivo e retrospectivo  de registros hospitalares do Instituto Nacional de Câncer do Brasil, foram selecionados 
registros câncer de pleura ou histologia do mesotelioma entre 2001-2014. Foram identificados 208 registros, entretanto apenas 58 
casos com histologia de mesotelioma. Notavelmente, 13 (22%) tinham sido codificados incorretamente como câncer de pulmão. 
A última atividade laboral estava ausente em metade dos casos. Concluiu-se que os dados hospitalares existentes em relação ao 
mesotelioma ainda são inadequados por imprecisão e codificação errônea. Além disso, nos registros ainda não existem informações 
do local de trabalho, bem como da ocupação. Estes achados confirmam a necessidade de um registro de casos de mesotelioma.
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INSPECCIÓN DEL MESOTELIOMA EN SUR DE BRASIL: UNA REALIDAD QUE TODAVÍA DEBE SER ESTUDIADA

RESUMEN: Mientras se apunta que Brasil es un de los mayores productores de crisotila en el mundo, la ocurrencia de mesotelioma 
es aparentemente baja. Sin embargo, la identificación de los casos es dificil a causa de errores de diagnóstico y registro de muerte. 
Este es un estudio epidemiológico, descriptivo y retrospectivo de registros hospitalarios del Instituto Nacional de Cáncer de Brasil. 
Fueron seleccionados registros de cáncer de pleura o histología del mesotelioma entre 2001 y 2014. Se identificaron 208 registros, 
pero solamente 58 casos con histología de mesotelioma. Se constató que 13 (22%) fueron codificados de modo incorrecto como 
cáncer de pulmón. La última actividad laboral no estaba presente en mitad de los casos. Se concluye que los datos hospitalarios 
existentes acerca del mesotelioma todavía son inadecuados por imprecisión y codificación errónea. Además, en los registros no hay 
informaciones del local de trabajo, así como de la ocupación del paciente. Estos hallados confirman la necesidad de un registro de 
casos de mesotelioma.
DESCRIPTORES: Mesotelioma; Asbesto; Epidemiología.



     INTRODUCTION

Mesothelioma is one of the deadliest types of cancer, with a growing incidence worldwide. 
Therefore, it is necessary to monitor its incidence,  identify sources of exposure to asbestos, provide 
medical and legal assistance to patients and their families and predict the impact of future trends (1-2). 
The first accurate description of mesothelioma was made in 1767 by Joseph Lieutaud. However, only 
in 1931 the word “mesothelioma” was used by Klemper et Rabim to designate some pleural tumors (3). 
The mesothelioma is a malignant neoplasm originated from the mesothelial and submesothelial cells 
that form the pleural layers, the pericardium, the peritoneum and the tunica vaginalis of the testis. It is 
an aggressive and incurable cancer, with prolonged latency after exposure to the etiological factor (4).

Inhalation of asbestos fibers is one the leading causes of cancer (5). According to the literature, 
around 90% of the cases of mesothelioma are related to exposure to this mineral, and in most cases, 
contact with asbestos fibers occurs in the workplace (1-6).

Brazil is the world’s third largest producer of asbestos, and has not implemented the necessary 
asbestos ban policies in the industrial chain (7).

In 2010, approximately 300,000 workers were exposed to asbestos and approximately 20,000 were 
employed in the primary industry, e.g. in workshops that offered brake and clutch services and in civil 
construction, and were not followed up by the occupational health service. Therefore, such exposure 
to asbestos did not have the necessary visibility and consequent monitoring (2).

Regarding the Brazilian production of asbestos, 40% is destined to the domestic market, especially 
to the states of Paraná, São Paulo, Rio de Janeiro, Goiás, Rio Grande do Sul, Minas Gerais, Bahia, 
Santa Catarina and Alagoas. Brazil also imports 44,000 tons of chrysotile from China for use in fiber 
cement artifacts, acquisition and renovation of equipment, technological and system innovations, 
infrastructure, environment and health and safety at work (8).

The clinical manifestations of pleural mesothelioma include dry cough, dyspnea, chest pain, 
significant weight loss in a short period of time, weakness and pleural effusion with hemorrhagic 
characteristics. Due to the metastases, leukemoid reactions and metabolic abnormalities (9) may occur 
up to 30 years after exposure to asbestos fibers and is three times more common in men than in 
women, with an increase in the number of people affected by the disease after 60 years of age (10).

Pathology diagnosis of mesothelioma is difficult to make. The median survival rate of individuals 
affected by mesothelioma is approximately 08-12 months, and patients usually have signs and symptoms 
of significant volume depletion, making it difficult for them to undergo invasive procedures (11).

The present study aimed to describe the cases of mesothelioma in Southern Brazil, recorded at the 
System of Hospital Cancer Registry.
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Epidemiological, descriptive and retrospective study that used data from the Integrated Hospital-
based Cancer Registry (IRHC) System, a centralized database provided by the National Cancer Institute 
José Alena da Silva - Brazil.

In the January 2001 – December 2014 period (14 years) cases with ICD 10 C38.4 (pleural cancer) and 
C34 (lung cancer) were extracted for obtaining the types or morphologies of mesothelioma (9053/3: 
biphasic; 9052/3: epithelioid; 9051/3: fibrous and 9050/3 unspecified). 

The variables were demographic (gender, age, race, educational level and occupation) and clinical 
(morphological type, tumor location, stage, treatment performed and final status after the first 
treatment performed).

This study is compliant with applicable international ethical principles and was approved under 
677.015 statement of purpose, of May 29, 2014, according to Resolution no 466/12.
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     RESULTS

Of the 208 cases extracted, 194 (93.2%) were classified as pleural cancer and 14 (6.8%) as lung cancer. 
Registries not related to mesothelioma were excluded: 26 (12.5%) were adenocarcinomas, 20 (9.6%) 
were lymphomas, 07 (3.4%) were carcinomas, 08 (3.8%) sarcomas, 02 (1%) myelomas and 12 (5.8%) of 
other types or morphologies. Seventy-five (75) registries with generic term “malignant neoplasm” were 
also excluded. The final mesothelioma sample resulted in 58 (27.9%) cases: 10 (17.2%) epithelioid type, 
5 (8.6%) fibrous type, 1 (1.7%) biphasic type, while most, 42 (72.4%) of unspecified morphology (Table 
1). 

Table 1 - Characterization of the cases of mesothelioma, according to gender, age group and morphology. 
Curitiba, PR, Brazil, 2014. 

CHARACTERISTIC VARIABLE PARANÁ RIO GRANDE DO 
SUL

SANTA 
CATARINA

N. % N. % N. %

GENDER     Female 5 33.3 5 17.8 7 46.6

    Male 10 66.7 23 82.2 8 53.4

AGE GROUP     Before the age of 49 3 20 9 32.3 4 26.7

    From 50 to 59 years 4 26.7 8 28.5 3 20

    From 60 to 69 years 5 33.3 4 14.2 4 26.7

    Over 70 years 3 20 7 25 4 27.6

MORPHOLOGY     Biphasic mesothelioma 0 0 1 3.6 0 0

    Epithelioid esothelioma 4 26.6 5 17.8 1 6.6

    Fibrous mesothelioma 2 13.4 2 7.2 1 6.7

    Unspecified 
mesothelioma      

9 60 20 71.4 13 86.7

Source: IRHC/SIDRH/INCA (2016)

Most cases occurred in Rio Grande do Sul. The occupational activities performed in the past three 
months were identified in 29 cases (50%), in the following sectors: civil construction, metallurgy, 
transports and agriculture. 

In most cases, patients had an average age of 58, were male individuals, 41 (70.7%), white 48 (82.8%), 
married 32 (55.2%) and had completed primary education, 15 (25.9%). Regarding the characteristics of 
the mesothelioma, most of them were in stage IV, 18 (31%) initially received chemotherapy treatment, 
18 (31%), and 12 (20.7%) registries concerned patients who did not undergo any treatment.
     

     DISCUSSION

There is scarce epidemiological research on mesothelioma in Brazil (12). This is probably due to 
underreporting of cases to the health information systems available in the country. It is necessary to 
improve the IRHC, because this system is one of the sources of information that makes it possible to 
assess the quality of care to cancer patients, survival rates and temporal phenomena associated with 
cancer (13). However, inaccurate patient records jeopardize the quality of IRHC registries, which fail to 
provide access to information related to patients, diagnoses, tumor characterization, type or treatment 
performed, as well as patient evolution (14).

Regarding the coding of mesothelioma by the IRHC system, the use of the International Classification 
of Diseases, (ICD) should be analysis, because until 1995 pleural mesothelioma was classified as pleural 
cancer, according to the code 163 of the 9th Revision of the ICD. For further clarifying the classification, 
the 10th Revision of the ICD, adopted by Brazil in 1996, established a specific code for mesothelioma: 
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the C 45 code with specifiers C45.0 (pleural mesothelioma), C45. 1 (peritoneum mesothelioma), C45.2 
(pericardial mesothelioma), C45.7 (mesothelioma of other sites) and C45.9 (unspecified mesothelioma)
(15).

However, this type of information system is based on an edition of the International Classification 
of Diseases for Oncology – ICD-O/3 to specify tumor topography and morphology and the subsequent 
tabulations and selection of cases for clinical and epidemiological studies, including comparative 
temporal and interinstitutional studies, classifying the cases of pleural mesothelioma through C38.4 
site and assigning morphological codes (16).

Concerning the cases recorded based on ICD - 10, some studies have stressed that this classification 
has been maintained, so that cases with morphological characteristics of malignant mesothelioma are 
still being reported as pleural cancer, classified as C38.4 code instead of C45, which has been identified 
as “escape” or “deviation”. Since the harm caused by asbestos is recognized as a historical problem, 
some countries like Great Britain have been annually monitoring the levels of “escape” mesothelioma(17).

A study on mortality by mesothelioma conducted in Brazil showed an analysis of the deaths occurred 
between January 2000 and December 2012, of 929 and 1,379 deaths caused by diseases coded as C45 
and C38.4, respectively (2).

Mesothelioma is a type of cancer caused by exposure of people to asbestos fibers. In many countries, 
the incidence of mesothelioma is increasing despite the ban on the commercialization and handling of 
this mineral in more than 60 countries (15).

The developed countries have high incidence rates of mesothelioma and implement tracking 
policies and quality systems to control the cases (18, 19).

Compared to other countries Brazil, displays a 15-20 year lag in estimated mesothelioma mortality, 
which is consistent with the lag of asbestos consumption in the country. Some researchers are 
investigating the subject, and future studies shall expose the magnitude of the problem (2).

One study conducted in Rio de Janeiro, in the 1979-2000 period, with 83 cases of mesothelioma 
showed a 2:1 male to female ratio regarding exposure to asbestos (20). In Santa Catarina, there were 
30 deaths from mesothelioma from 1998 to 2009, revealing the occurrence of pleural mesothelioma 
in workers in the armed forces, police and firefighters, as well as workers who performed repair and 
maintenance services (21). In Rio Grande do Sul, there were 25 deaths from mesothelioma, mainly 
pensioners, farmers and domestic servants/ housewives, from 1999 to 2003 (22).

The present study detected inaccurate identification of the occupations of the patients in one third 
of cases. The study conducted in 2008, in Rio de Janeiro, had similar findings: 221 patient records 
were analyzed, and it was concluded that the system failed to properly record the occupations of the 
patients upon admission, since 45% of information related to occupations was missing or incompletely 
filled out, making it difficult to perform an analysis of cancer etiology (13).

The information was complete, though not useful because it comprised only the latest three months 
of labor activity. Since mesothelioma has an extremely long latency period, it is necessary to obtain a 
complete history of the labor activities of the patients to determine occupational exposure to asbestos.

The use of these results is aimed to the assessment of the quality of care to patients with mesothelioma. 
It is necessary to raise awareness of hospital staff and managers of the importance of proper filling 
of medical records in order to maintain accurate documentation about patients, diagnoses, tumor 
characterization, treatment, and patient evolution and death (23).

This study had some limitations, particularly the fact that the data recording system is insufficient 
to correctly identify cases of mesothelioma, as well as to provide information on the histological type 
and a complete history of the patients’ occupations. In short, the IRHC cannot properly identify this 
type of cancer.
     

     CONCLUSION 
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Since the above-mentioned instrument cannot satisfactorily monitor the incidence of mesothelioma 
because of its inability to provide complete data, a system entirely dedicated to recording data on 
this disease should be implemented. For every case confirmed, a complete history of the patient’s 
occupations should be recorded, stimulating the production of key knowledge on the risks caused 
by asbestos, through surveillance actions. These measures are necessary to support public actions, 
as well as initiatives of social organizations aimed to ban asbestos and provide care to patients and 
families suffering from mesothelioma.
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