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Argentina, 1980-2013

Mortalidad por mesotelioma en
Argentina, 1980-2013

Andrés Trotta!, Vilma Sousa Santana?, Marcio Alazraqui®

ABSTRACT Mesothelioma mortality and its socio-demographic and temporal patterns in
Argentina from 1980 to 2013 were estimated using data from death certificates obtained
from the Vital Statistics System of Argentina’s National Ministry of Health. There were
3,259 mesothelioma deaths corresponding to an age-standardized mortality of 3.1 per
1,000,000 in 1980 and 5.7 per 1,000,000 in 2013, an average increase of 84.1% in 34
years. This raising trend became clearer after 1997. Males had higher mortality estimates
compared with women in every year of the series; these findings suggest past exposure
to asbestos. It is plausible that the asbestos exposure was mostly occupational, which is
more common among men. Actions related to reinforcing the asbestos ban already in
place and strengthening health surveillance directed at workplaces, previously exposed
workers, and the population in general are recommended.

KEY WORDS Neoplasms; Mesothelioma; Mortality; Time Series Studies; Argentina.

RESUMEN Se estim6 la tasa de mortalidad por mesotelioma y su distribucion
sociodemografica y temporal en Argentina para el periodo 1980-2013 con datos del
Sistema de Estadisticas Vitales del Ministerio de Salud de la Nacion. Se encontraron
3.259 defunciones por mesotelioma, lo que resulta en una tasa de mortalidad
estandarizada por edad de 3,1/1.000.000 en 1980 y de 5,7/1.000.000 en 2013, con un
aumento promedio del 84,1% en 34 afos. El incremento de la tendencia fue mas claro
a partir de 1997. En todos los anos, la tasa de mortalidad fue mayor en hombres que en
mujeres. Los resultados sugieren antecedentes de exposicion al asbesto en el pasado.
Aparentemente, la exposicion predominante fue la ocupacional, mas comun entre los
hombres que concentraron los casos. Se recomiendan acciones dirigidas a hacer mas
efectiva la prohibicion ya en vigor y la vigilancia en salud orientada a los ambientes de
trabajo, trabajadores previamente expuestos y la poblacion en general.

PALABRAS CLAVES Mesotelioma; Mortalidad; Estudios de Series Temporales; Argentina.
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INTRODUCTION

Mesothelioma is a malignant tumor asso-
ciated with asbestos, a fibrous mineral used
worldwide, and classified as a Group | car-
cinogen by the International Agency for Re-
search on Cancer (IARC)." This cancer of
occupational and/or environmental origins is
avoidable. Therefore, the World Health Orga-
nization (WHO) has recommended norms and
laws regarding the total or partial prohibition of
extraction, production and use of all forms of
asbestos. The asbestos ban was implemented
in 54 countries? including Argentina. In this
country, the Ministry of Health proposed a car-
cinogen surveillance program, including the
epidemiological monitoring of asbestos-related
disease mortality.”’ Regarding asbestos, meso-
thelioma mortality is the most common and
relevant statistic used to monitor the effects of
asbestos in health or the impact of preventive
actions,” in spite of its long latency period.

Estimates of mesothelioma mortality vary
widely among countries and world regions.
In a study with data from 83 countries for the
1994-2008 time period, 92,253 deaths were
identified and a 4.2 per 1,000,000 age-stan-
dardized mesothelioma mortality for the total
population was estimated. The highest me-
sothelioma mortality was estimated for the
United Kingdom (17.8 per 1,000,000), fol-
lowed by Australia (16.5 per 1,000,000) and
Italy (10.3 per 1,000,000).° From 36 European
countries, there were 71,686 deaths of meso-
thelioma identified between 1994 and 2010,
an average death risk of 7.7 per 1,000,000
for the general population.® In Great Britain
and Northern Ireland, 13,517 deaths were
reported between 1994 and 2008, a crude
mesothelioma mortality rate of 17.8 per
1,000,000, much higher than the age-stan-
dardized mortality of 9.6 per 1,000,000 esti-
mated for Belgium during the same time.®

In less developed areas such as South
America, mesothelioma data are scarce
and low mortality estimates suggest under-
reporting of cases.” For instance, although
Brazil is the third largest world asbestos
producer, the average age-standardized

mortality was estimated as low as 0.77 per
1,000,000 between 1980 and 2010."” From
2000-2012 among individuals 30 years of
age or older, mesothelioma mortality was
2.1 per 1,000,000."" In five South American
countries, the highest mesothelioma mortality
estimates among males were from Chile (3.1
per 1,000,000), Argentina (2.5 per 1,000,000)
and Uruguay (2.3 per 1,000,000), while Ec-
uador and Brazil showed similar estimates
(0.5 per 1,000,000).7? These results clearly
indicate underestimation of rates as compared
to those from industrialized countries. These
differences may be a result of poor quality
and coverage of health information systems,
in addition to differences in the production
and consumption patterns and effectiveness
of protective programs, among other factors,
which reduced the magnitude and intensity
of environmental or occupational exposure to
asbestos.

Males have greater mesothelioma mor-
tality than women. In the Delgermaa et al.®
study, the annual age-standardized mortality
rate for all ages from 1994-2008 was 9.0 per
1,000,000 among men and 1.9 per 1,000,000
for females, a male/female ratio of 4.7:1. Sim-
ilarly, in Belgium, the estimated mortality in
men (9.0 per 1,000,000) was greater that in
women (1.9 per 1,000,000).® These general
population findings are close to the esti-
mates for individuals over 40 years of age in
Germany: 39.0 per 1,000,000 in men and 8.0
per 1,000,000 in women, with a male/female
ratio of 4.8:1.1"¥ However, a smaller sex dif-
ference was observed in Spain, where a ratio
of 2.5:1 was estimated in 2010, claimed to
be resulting from a smaller asbestos industry
where male workers predominate¥ as could
be seen in Belgium.® These findings show the
relevance of occupational exposure among
men compared to environmental or domestic
exposure experienced by both sexes.™ It
is worth noting that women and children
can also be indirectly exposed through the
contact with tools or clothing of asbestos-ex-
posed workers.®

According to studies carried out in the
United Kingdom® and the US,"” mesothe-
lioma mortality has grown since the 1950s.
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In several countries® a mesothelioma mor-
tality increase over time has been reported,
from 4.0 per 1,000,000 in 1994-2000 to 5.6
per 1,000,000 in 2001/2008, a 32.5% rise,
corresponding to an average annual growth
of 5.0%.° This increase was greater in Spain
(39.9%), where mesothelioma mortality went
from 2.8 per 1,000,000 in 1976-1980 to 3.9
per 1,000,000 in 2006-2010."% However, in
Austria from 1970 to 2001, Neuberger and
Vutuc"®reported a mesothelioma mortality of
11.0 per 1,000,000 in 1970-1974, which fell
to 8.4 per 1,000,000 in 2000-2001, a 24.0%
decline. Brazil is the only Latin American
country with historical data on mesothelioma
mortality. The rate increased 46.9%, varying
from 0.6 per 1,000,000 in 1980 to 0.9 per
1,000,000 in 2010.79 In contrast, in Great
Britain, mesothelioma mortality grew from
3.3 per 1,000,000 in 1969-1971 to 39.9 per
1,000,000 in 2011-2013, an increase of more
than 1,000% over this period of time."”)

These time trends reflect a rise in the
exposure of asbestos as prevalence as well
as characteristics such as the frequency, in-
tensity and duration of exposure, particularly
in workplaces. However, there is evidence
that prevalence of the exposed has decreased
between 1970 and 2000,%'? although the
impact of this decrease will only be seen in
mesothelioma mortality after 30 or 40 years,
given the long latency period of the cancer.
On the one hand, it is expected that the in-
crease in mortality will continue for several
more years, which could be determined by the
presence of asbestos in the environment,?
the aging of the population,"® greater access
to diagnostic resources™ or even improve-
ments in mortality information systems and
in the International Classification of Disease
(ICD).®"3" Indeed, in developed countries,
improvements in the quality of records might
explain the increase in mortality over time,
especially when the initial mortality estimates
were low."? This increase in mortality has
been described for both men and women, al-
though it is greater in the former, which could
be associated with gender differentials unfa-
vorable to men in terms of the occupations
related to asbestos exposure.™

In Argentina, from 1994-2008 1,065 me-
sothelioma deaths were reported, 97 per year
on average.?” From 1996-2007, the age-stan-
dardized mortality rate for mesothelioma of
2.7 per 1,000,000 among men, with an 8.9%
increase over the period."? From 2007-2011,
297 women and 428 men died from meso-
thelioma, an estimated mortality rate of 2
per 1,000,000 and 4 per 1,000,000, respec-
tively.?" In this study, annual mesothelioma
mortality is estimated in Argentina over the
1980-2013 time period according to sex.

METHODS

This is a mortality study of mesothelioma in
Argentina among individuals aged 15 years
or older. Mesothelioma cases were from the
Vital Statistics System of the Department
of Statistics and Health Information (DEIS)
[Direccién de Estadistica e Informacién en
Salud] of the National Ministry of Health,
based on death certificates. Population data
was gathered from the National Institute of
Statistics and Censuses (INDEC) [Instituto
Nacional de Estadistica y Censos]. Mesothe-
lioma corresponds to the following Interna-
tional Classification of Diseases (ICD) codes:

= |CD-9" Revision (1980-1996): 163.0 Ma-
lignant neoplasm of parietal pleura, 163.1
Malignant neoplasm of visceral pleura,
163.8 Malignant neoplasm of other spec-
ified sites of pleura and 163.9 Malignant
neoplasm of pleura, unspecified.

= |CD-10% Revision (1997-2013): C45.0 Me-
sothelioma of pleura, C45.1 Mesothelioma
of peritoneum, C45.2 Mesothelioma of
pericardium, C45.7 Mesothelioma of other
specified sites and C45.9 Mesothelioma,
site unspecified.

The underlying cause of death was the only
one considered. Descriptive variables were
sex (male/female), age and year of death.
The annual mortality was calculated by
dividing the number of deaths due to meso-
thelioma by the total population of 15 years
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of age or older. Age-standardized estimates
based on the direct method used the World
Health Organization reference population.®?
For the intercensus years the population was
projected based on geometric interpolation.

The study data are from public vital sta-
tistics sources which are under the protection
of the Law of Statistical Secrecy in Argentina
[Ley 17622 de Secreto Estadistico]. This re-
search project was reviewed and approved by
the Research Ethics Committee of the Instituto
de Satde Coletiva at the Universidade Federal
da Bahia (CAAE 28218914.3.0000.5030).

RESULTS

From 1980 to 2013, there were 3,259 me-
sothelioma deaths in Argentina. During the
first years, 1980-1996, 1,279 cases were
recorded, the majority (98.3%) classified as
ICD-9 163.9 code, of unspecified malignant

neoplasm of pleura. After that time, when
ICD-10 was used, 1,980 deaths were found,
mostly under the C45.9 code of mesothe-
lioma of unspecified site, corresponding to
69.8% of all cases. However, over this later
time period there was a decrease in the pro-
portion of nonspecific diagnoses compared
to the previous time when ICD-9 was used.
Under ICD-10, 22.1% of mesothelioma cases
had C45.0 mesothelioma of pleura as the un-
derlying cause of death. This pattern did not
differ for males and females (Table 1).

In 1980, 64 deaths were recorded, while
in 2013 the number tripled to 177. From
1980 to 1997, the number of mesothelioma
deaths did not show a clear pattern but after
this, a clear linear increasing trend was ob-
served (Figure 1) for both sexes, although for
females this rise begins later, in 2004. A total
increase of 176.6% in the number of meso-
thelioma deaths was shown, greater for male
(189.7%) than for female cases (156.0%).
In Figure 2 the crude and age-standardized

Table 1. Distribution of mesothelioma deaths in the population over 15 years of age, by
International Classification of Disease (ICD) codes and sex. Argentina, 1980-2013.

ICD codes Males Females Total
n % n % n %

1,919 59.8 1,340 411 3,259 100.0
ICD-9* (1980-1996)
163.0 Malignant neoplasm of parietal pleura 6 0.8 2 0.4 8 0.6
163.1 Malignant neoplasm of visceral pleura 4 0.6 2 0.4 6 0.5
163.8 Malignant neoplasm of other specified sites of pleura 2 0.3 6 1.1 8 0.6
163.9 Malignant neoplasm of pleura, unspecified 702 98.3 555 98.2 1,257 98.3
Subtotal 714 100.0 565 100.0 1,279 100.0
ICD-10* (1997-2013)
C45.0 Mesothelioma of pleura 264 219 171 22.1 435 22.0
C45.1 Mesothelioma of peritoneum 23 19 17 2.2 40 2.0
C45.2 Mesothelioma of pericardium 26 2.2 15 1.9 41 2.1
C45.7 Mesothelioma of other specified sites 38 3.2 44 5.7 82 4.1
C45.9 Mesothelioma, site unspecified 854 70.9 528 68.1 1,382 69.8
Subtotal 1,205 100.0 775 100.0 1,980 100.0

Source: Own elaboration based on data from the Statistics and Health Information Office [Direccion de Estadisticas e Informacion en
Salud] (DEIS), Ministry of Health, Argentina. ICD = International Classification of Diseases.
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Figura 1. Annual mesothelioma mortality in the population over 15 years of age, by sex.
Argentina, 1980-2013.

Source: Own elaboration based on data from the Statistics and Health Information [Direccién de Estadisticas e Informacién en Salud) (DEIS),
Ministry of Health, Argentina.
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Figure 2. Annual crude and age-standardized mesothelioma mortality rates, by sex. Argentina,
1980-2013.

Source: Own elaboration based on data from the National Institute of Statistics and Censuses [Instituto Nacional de Estadistica y Censos] (INDEC),
Office of Statistics and Health Information [Direccién de Estadisticas e Informacion en Salud] (DEIS), Ministry of Health, Argentina.
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mesothelioma mortality estimates are much
closer throughout the study period. The
age-standardized mesothelioma mortality
fell from 3.3 per 1,000,000 in 1980 to 2.3
per 1,000,000 in 1997, showing fluctua-
tions over time. The linear growth trend be-
comes clear after 1998 and continues until
the end of the study period. Similar results
were observed in the standardized mesothe-
lioma mortality rates for each sex. Among
males it dropped from 4.1 per 1,000,000 in
1980 to 2.8 per 1,000,000 in 1998, reaching
7.5 per 1,000,000, the highest estimate in
2013. For women a 2.5 per 1,000,000 es-
timate was obtained in 1980, which fell to
1.7 per 1,000,000 in 1997; until 2004 there
was a steady growth to the peak of 3.9 per
1,000,000 in 2013.

DISCUSSION

The results of this study show that in Argentina
between 1980 and 2013, in the population
aged 15 years of age or older, mesothelioma
was the underlying cause of death for 3,259
people, with cases recorded every year. The
highest mortality rate was seen in 2013, 5.7
per 1,000,000, and the lowest in 1998, 2.3
per 1,000,000. In the study period an increase
in the number of deaths by more than 170%
and in the mortality rate by over 80% was ob-
served. The percentage increase in the mor-
tality rate was greater in males (81.9%) than
in females (57.1%). The majority of diagnoses
were classified with “non-specific” codes.
The mesothelioma cases indicate that
asbestos exposure continued to occur in the
country, considering that for this cancer the
fraction attributable to asbestos exposure is
estimated at between 80% and 90%."? In Ar-
gentina, asbestos was extracted from 1869 to
19702 and records confirm the importation
of 21,206 tons in 1970, descending to a single
ton in 2002. Nevertheless, the apparent con-
sumption measured via the difference be-
tween the volume produced and the volume
imported increased from 1995 to 2010,
reaching 341 tons. After 2010, consumption

dropped to reach 100 tons in 2013, the last
year with recorded data.? No data regarding
the prevalence of asbestos exposure, either
individual occupational or environmental
exposure, was found. The number of deaths
caused by mesothelioma which were attrib-
utable to occupational asbestos exposure was
735 in 2009.9

In this study, the mesothelioma mortality
rates were estimated for the general popu-
lation of 15 years of age or older, in contrast
to other studies that considered the total pop-
ulation®”1% or the population over 30 years
of age."" Although this limits comparability,
it makes it possible to calculate more appro-
priate estimates given the small number of
cases in younger age groups and the long
latency period of 25 to 40 years. With this
age limit our estimates of the mesothelioma
mortality rate were higher, although they
were still below those offered for countries
using as a reference the total population.?
These smaller mesothelioma mortality rates
in Argentina may be the result of low ex-
posure levels: there are few natural sources
of asbestos and the volume of production
and importation has been small in com-
parison to other countries. Another possible
explanation stems from the technical com-
plexity and the cost implied in an adequate
diagnosis of mesothelioma, which requires
that doctors receive specific medical training.
This problem was identified and discussed
during the 6™ Annual Argentina Health
and Workplace Safety Week [IV Semana
Argentina de la Salud y la Seguridad en el
Trabajo] in 2007.%% Our findings were above
the available estimates for other countries in
the region like Brazil, " a result at odds with
the greater production, use and consumption
of asbestos in that country.?® The WHO clas-
sifies Argentina’s death records as of good
quality for health surveillance.?”

Men showed a greater mesothelioma
death risk than women in all the years
studied, a result similar to those found in
other countries.®®131828 This difference ap-
pears to stem from the greater occupational
exposure men face, as they more frequently
work in extraction, product manufacturing,
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construction and other similar industries.®
The studies show that the death risk for meso-
thelioma is greater when exposure is occupa-
tional, as such exposure is often of a greater
intensity than environmental exposure.®?’
In Argentina, data on the production profile
confirms a greater predominance of males in
occupations usually associated with asbestos
contact.G?

In this study, the mesothelioma mortality
rate increased between 1980 and 2013, in
general and for both males and females sep-
arately. This tendency suggests a historical
increase in the frequency, intensity and/
or duration of exposure, as well as in the
prevalence of people exposed to asbestos.
Nevertheless, the cancer’s latency period is
quite long. The fluctuation in mortality be-
tween 1980 and 1997 could be due to the
difficulties in carrying out the diagnosis and
properly classifying it, given that the ICD-9,
which was used during that period, only in-
cludes neoplasm of pleura without specifying
mesothelioma.® It is common for mortality
estimates of rare diseases to fluctuate given
the small numbers upon which they are
based. The growing trend observed starting
in 1998 could also be the result of the in-
corporation of the specific “mesothelioma”
diagnosis in the ICD-10 and the quality and
coverage of the system of mortality records
in Argentina.®" In countries with low meso-
thelioma mortality rates like Argentina, in-
creases over the course of time series may
be due to these improvements,® although
the possibility of a true increase in the death
risk should not be discarded, considering that
other similar patterns have been seen in other
countries® with more recent prohibitions of
asbestos. Data on the production, importation
and consumption of asbestos in Argentina is
incomplete,?® which limits understanding
of the role of these factors in explaining the
trends. No data regarding asbestos exposure
in workers was found; this type of exposure
is considered to be the greatest contributor to
mesothelioma.

The greater increase in mesothelioma
mortality in men as compared to women
over time appears to reflect differences in the

growth of economic activities associated with
asbestos, in which male workers tend to par-
ticipate to a greater extent. This also suggests
a larger growth in occupational exposure,
characterized by greater frequency, intensity
and duration within the workplace as com-
pared to environmental exposure, which af-
fects both sexes equally.

The findings of this study could be af-
fected by some methodological limitations,
for example, the previously mentioned
problems in diagnosis and recording due to
the complexity and cost of the implied pro-
cedures.®? The diagnosis of mesothelioma,
according to the protocol proposed by the
Finnish Institute of Occupational Health,®?
requires training and knowledge on the part
of health professionals regarding the impor-
tance of this diagnosis, not only for treatment,
but also for prevention, given that this is an
avoidable disease.®? It is possible that com-
panies may have exerted pressure to impede
the recording of cases amongst their workers
because of economic interests, as has been
seen in other countries.®® One study esti-
mated an underrecording of 20-25% in meso-
thelioma mortality around the world.@"

In Argentina, no estimates of underre-
cording in mesothelioma deaths exist, al-
though the mortality information system has
been classified as being of “good” quality.?®
Even so, the majority of diagnoses using both
the ICD-9 and the ICD-10 were unspecified,
which could indicate the difficulty in estab-
lishing whether the tumor origin is primary or
metastatic. The male/female ratios of the me-
sothelioma mortality rates in this study were
smaller than those found in other countries,
which could be due to a differential under-
recording between the sexes. This could be
possible given the high burden of occupa-
tional exposure to asbestos in mesothelioma
among males.??

It is necessary to carry out studies on the
distribution of mesothelioma mortality among
occupational groups and economic sectors,
as well as to map sources of occupational
and environmental exposure for preventive
measures. This is one of the first national
studies of mesothelioma in Argentina using
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a mortality time series, which could prompt
other studies on occupational cancer surveil-
lance. These results provide evidence of in-
terest to administrators and decision-makers,
especially in the effective implementation
of health surveillance focused on asbestos
and its health effects. Prohibition itself does
not ensure the elimination of exposure; it is
necessary to accompany the implementation
of prohibitions in use, extraction and impor-
tation with the safe removal of products and
the adequate disposal of waste. In addition,
policies that facilitate the availability of

materials alternative to asbestos for industrial
use can favor the prevention of exposure.

The wide circulation of such information
can contribute to greater visibility of this col-
lective health problem, especially among
health professionals and organizations of
workers and other social actors committed to
the fight against this carcinogen. In addition,
access to this type of information on the part
of workers can be used as a base to prioritize
and emphasize the right to information and
reaffirm demands for better safety conditions
in the workplace.
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