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Abstract

Asbestos has been a source of concern in the health field since the first cases of cancerous disease were
discovered. It has been used in roofing and building insultation, and for years the population has been
exposed to its harmful effect. Nowadays, the scientific community is fully aware of the adverse effects of
asbestos on the respiratory system. However, the consequences in other systems are not so clearly defined.
In this review, we attempt to collect all published and studied information on the relationship between
asbestos and gastro-intestinal (GI) cancer. For this purpose, we address separately each part of the diges-
tive system in which possible evidence has been studied, as well as the generalities found in the scientific

literature on this relationship.
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1. Introduction

Asbestos is a material classified as natural fibrous
silicate mineral disposed in fibers. It has many phy-
sicochemical properties, including flexibility and
resistance to high temperatures and exposure to
chemicals. Because of these properties, it has been
used in construction and in the insulation of hou-
ses, schools, and all types of buildings. Asbestos are
divided into two groups: amphibole and serpentine
asbestos. Amphiboles, such as crocidolite or blue
asbestos are straight fibers. Other examples inclu-
de amosite, anthophyllite or tremolite. Serpentine
asbestos, chrysotile or white asbestos is made up of
curved fibers and constitutes 95% of the asbestos
used for building materials.

The use of asbestos in the constructions industry
dates back to 1850. By the mid-20th century there
was already evidence of the adverse health effects
of this material. Nowadays, cases of patients affec-
ted by asbestos continue to be found despite the
ban on its use in approximately 50 countries (1).
Despite continuous and repeated warnings about
the toxicity and carcinogenicity of asbestos-contai-
ning materials, a large number of people of all ages,
including young children, are potentially exposed
to asbestos (2). Furthermore, it has been demonstra-
ted that exposure to these fibers has negative effects

on the lungs, causing pleural mesothelioma, pul-
monary fibrosis and bronchial carcinoma, among
other diseases.

2. Action mechanisms and exposure
routes

The mechanisms by which exposure to asbestos
may influence the risk of cancer are not well establi-
shed. However, the ongoing presence of asbestos fi-
bers on tissues is thought to cause an inflammatory
effect. Properties of asbestos, such as the length and
diameter of the fiber, its surface and its durability,
are also thought to have an influence. Crocidoli-
te has the smallest diameter and is considered the
most harmful.

The possibility of asbestos producing one or the
other pathology, depending on the access route into
the organism, is currently being studied. Therefore,
when inhaled, it produces lung disease; whereas,
when ingesting its fibers, it may cause gastro-intes-
tinal (GI) cancer. The most likely route of exposure
involved in GI disorders is the intake of contami-
nated drinking water due to the large number of
buildings with asbestos-cement pipes (3) or natural
contamination.
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3. Asbestos and drinking water

Asbestos has been classified as a carcinogenic agent
that can induce histological alteration in the GI tract
and have negative effects in humans at a molecular
level. It has been observed that there are around 7
million asbestos fibers per liter in water, being this
contamination higher in surface water than in well
water. These fibers come mainly from the deterio-
ration or decomposition of asbestos-containing
materials. These include wastewater from mining
and other industries, or asbestos-cement pipes and
water tanks still present in drinking-water supplies
4,5).

However, no guideline value has yet been es-
tablished for asbestos in drinking water (6), nor
have restrictive limits been set on the concentra-
tion of fibers in water. This is due to the fact that
the threshold of carcinogenic risk in the GI tract is
still unknown. Moreover, there are many confoun-
ding factors which derive mainly from the difficult
quantification of ingested fibers. (7).

Additionally, the effect of ingested asbestos
may differ depending on the age group. Very litt-
le research has been conducted on this matter and
it would be highly significant. Children are more
susceptible than adults to environmental hazards
due to their longer life expectancy, and living in a
continuously contaminated geographical area re-
sults in longer exposure to orally ingested asbestos.
Furthermore, children drink approximately 7 times
more water than adults.

On the other hand, the mother may transfer as-
bestos fibers to the fetus (8). Asbestos fibers have
been found in the placenta, lung, muscle, and liver,
after performing an autopsy on stillborn babies, be-
ing the fiber count higher in the liver. In addition,
the mean length of the fibers was similar to that of
the fibers found in asbestos-cement pipes and cis-
terns.

Therefore, it is necessary to establish a maxi-
mum acceptable level of asbestos in drinking water
all over the world. This would justify a review of
the existing standards, in order to avoid an increa-
sed risk of developing cancer.

4. Peritoneal neoplasms and other possible
diseases

Scientific literature seems to support a strong asso-
ciation between exposure to asbestos and perito-
neal neoplasms, whose current treatment options
are unsatisfactory (9). It was found that workers
exposed to chrysotile had lower risk than workers
exposed to a mix of chrysotile and crocidolite. For
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this reason, the type of fibers is related to the lo-
cation and, possibly, the severity of neoplasms, as-
suming that exposure to amphibole increases the
risk of developing peritoneal tumors (10). The risk
is proportional to the quantity of the substance and
the exposure to it.

The size of the fibers seems to an important fac-
tor in the carcinogenic effect of asbestos. In a study
where 168 cases of mesothelioma were analyzed,
the majority of the fibers were no longer than 5 mi-
crons. No mechanism is known for the direct con-
tact of asbestos with the peritoneum. The activation
of signaling pathways in the lung, particularly tho-
se in which TFG-beta is involved, may be responsi-
ble for the development of peritoneal disease.

Moreover, it has been found that iron excess
increases the carcinogenic potential of crocidoli-
te due to an increase in oxidative stress. In fact, it
is thought that free radicals are partially respon-
sible for the mutagenic potential of asbestos as its
mutagenicity is reduced by antioxidants (11). The
adverse effects of asbestos are not confined to the
respiratory system but also include ovarian cancer,
GI cancer, brain tumors, blood disorder and peri-
toneal fibrosis. Finally, with regard to the digestive
system, it is remarkable that despite the fact that the
GI tract has the extraordinary ability to transport
and eliminate fibers rapidly, the relation between
transport and retention of asbestos fibers in the de-
velopment of GI cancer is a relevant issue that has
not been thoroughly investigated (12). According
to the reviewed publications, exposure to asbestos
has been mainly related with stomach cancer (13-
17), esophageal cancer (18), and colon cancer (13,
19). However, there is still no significant evidence
to prove this causal relationship (20). Table 1 evi-
dences the association between asbestos and eso-
phageal and small intestine cancer (21).

5. Esophageal cancer

The relationship between the occupational exposu-
re to asbestos and the development of esophageal
cancer is still very controversial since it is a less fre-
quent type of cancer. Esophageal cancer has many
risk factors that are commonly found among the
general population, such as smoking, alcohol con-
sumption and esophageal reflux. Failure to consi-
der these factors can undermine the validity of the
conclusions drawn from different studies, as is the
case with some of them (22).

If such relationship existed, whether it is do-
se-dependent or not is another aspect that causes
uncertainty in this field. To test this, the most re-
cent study that has been carried out proposed the
division of the subjects under study into four diffe-
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rent groups, depending on their degree of occupa-
tional exposure to asbestos. This study concluded
that it was indeed a dose-dependent relation (23).

Considering this information, current evidence
points to the positive association between asbestos
exposure and the subsequent development of eso-
phageal cancer. However, in most cases the statisti-
cal evidence is not strong enough to draw definitive
conclusions (22, 23).

Furthermore, the results are not conclusive either
in terms of the subtype of esophageal cancer that
is most involved in this aspect. Thus, there are stu-
dies that have only found evidence of the studied
relationship with adenocarcinoma, but not with the
squamous cell carcinoma (which is the most com-
mon subtype) (24). Other studies do not have enou-
gh data to shed light on this matter (22, 23).

For these reasons, the studies carried out so far
point to the need to continue doing research in this
field so as to draw firm conclusions on the existence
of this relationship.

6. Stomach cancer

The relationship between asbestos exposure and
stomach cancer has been studied with no con-
clusive results due to the low number of cases. A
meta-analysis carried out in 2015 (25) determined
through a systematic review the incidence and mor-
tality rate of this type of cancer among workers ex-
posed to asbestos.

Human cohorts were used for the studies that
were taken into consideration. In these cohorts
there was clear evidence of exposure to asbestos,
mainly due to its use in cement production, ship-
yards, mining and textile industries. Furthermore,
they showed a standardized incidence or morta-
lity rate (as a surrogate of incidence, because of
the relatively short survival time). The following
studies were excluded: studies conducted on ani-
mals, studies with duplicate data, and studies in
which not only exposure to asbestos was analyzed.
From each selected cohort the following informa-
tion was extracted: size, asbestos type, employ-
ment period, follow-up period, number of cancers
detected, and randomization method. From 32
independent studies, 40 cohorts were collected. It
was observed that 5 of those studies were about
the incidence of stomach cancer (new diagnosed
cases) while the rest focused on mortality. Most
studies were carried out in Europe, 5 in Asia, 3 in
America and 4 in Oceania. Finally, 13 studies had
only taken male cohorts into consideration, while
5 considered only female cohorts.

The analysis of this work revealed a significant-
ly higher risk of stomach cancer in the cohorts that
were exposed only to crocidolite and mixed asbes-
tos. Furthermore, the ratio had increased in Europe
and Oceania. The main source of heterogeneity in
the studies was the gender of the cohort and not the
type of asbestos, geographical area, industry, sam-
ple size, or type of outcome.

The review considered concludes that workers
exposed to asbestos are 1.19 times more likely to
suffer stomach cancer than the general population.
However, in this discussion two remarkable aspects
are underlined:

The risk is higher in men, as other risk factors
related to lifestyle such as alcohol and smoking are
more frequent than in women (26). Studies indica-
te that smoking plays the most harmful and deter-
mining role in the development of stomach cancer,
whereas alcohol promotes its progression.

Most cohorts encompassed miners and, conse-
quently, bias should be considered, as some studies
(27) indicate a higher risk of cancer in miners and
millers. Finally, there is also evidence that relates it
to coal mine dust.

7. Colorectal cancer

As exposure to asbestos can cause gastric cancer, it
is natural to consider that an association between as-
bestos and cancer in the most distal parts of the GI
tract may exist. Thus, the evidence in the scientific
literature of the relationship between asbestos expo-
sure and colorectal cancer (CRC) is presented below.

Since 1980, experimental studies have shown
an association between high-level ingestion of as-
bestos and the development of CCR in mice (29).
Ingestion is a route of exposure to asbestos in hu-
mans, although not at such a high concentration as
in this experiment. Consequently, this evidence is
not strong enough and a comprehensive study in
humans is needed.

Numerous cohort studies analyze this associa-
tion, considering factors such as type and duration
of exposure. A study conducted in Normandy,
France, found a significant increase in the number
of expected cases of CRC in male plant workers
with a prolonged exposure of over 25 years (30).

However, even when dealing with occupatio-
nal exposure, the type of industry is significant to
assess the increase in risk. Based on the numerous
cohort studies of the scientific literature, Table 2
shows that the textile industry and the manufacture
of electronic devices are the most prone to increase
the risk of developing CRC (31).



There is also a slightly higher risk of developing
CRC as a result of residential exposure to asbestos
insulators, but no significant association has been
established (32). Consequently, further studies
are needed to determine whether such association
exists, as it has been demonstrated with other types
of cancer such as mesothelioma or lung cancer (33,
34).

In conclusion, there is evidence of the association
between asbestos and CRC, although this is not as
strong it is not as evident as in other type of can-
cers. Therefore, more comprehensive studies are re-
quired. In addition, the type of exposure should be
considered, since differences between occupational
and residential exposure have been observed.

8. Conclusion

Asbestos is a mineral whose carcinogenic proper-
ties are well-known for their effects on the respira-
tory system. However, there is not enough eviden-
ce to support its association with tumors in other
parts of the body, including the GI tract.

There is limited evidence of the association be-
tween asbestos exposure and esophageal tumors.
Consequently, studies that consider confounding
factors such as other known carcinogens are nee-
ded. There is also evidence of an association be-
tween stomach cancer and occupational exposure
to asbestos. Nevertheless, this evidence is not sig-
nificant.

Different kinds of asbestos exposure, whether
occupational or residential (in drinking water or as
insulation material) have been associated with the
development of CRC. However, like with other tu-
mors, more cases are needed in order to establish a
significant relationship.

Although there is a patent association between
asbestos and GI cancer, more experimental and ob-
servational evidence is required. Nevertheless, it is
difficult to collect observational evidence since as-
bestos is no longer in use. It is necessary to confirm
the carcinogenic effect of asbestos in the GI tract
since asbestos levels in drinking water are not as
controlled as they should be.
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Annex I: Tables

Assessment criteria Occupational exposure Ingested/water Animal studies
GI cancer (general) 7(+) 4(-) 1(+)
90) 2()
Colon/ colorectal cancer 3(+) 1(+) 4(+)
Stomach cancer 7(+) 4(+)

NOTE: the figure represents the number of papers found that showed a positive (+) or negative (-) association between asbestos and cancer.

Table 1: Papers on asbestos-induced GI diseases.

Adapted from: Bunderson-Schelvan M, Pfau JC, Crouch R, Holian A. Nonpulmonary outcomes of asbestos exposure. ] ofToxicolEnvironHealth
B Crit Rev. 2011;14(1-4):122-52.
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Industry Relative risk (CI 95%)
Manufacture of textile 2 (0.83-4.86)
Manufacture of furniture 1.5 (1.21-1.87)
Manufacture of electronic devices 2.14 (1.02-4.50)
Manufacture of leather and related products 1.7 (1.24-2.34)
Manufacture of wood, and of products of wood and cork 1.65 (0.60-4.58)
All industries combined 1.19 (1.09-1.33)

Table 2: Relationship between industry and CRC.

Adapted from: Oddone E. Occupational exposures and colorectal cancers: A quantitative overview of epidemiological evidence. World Journal of
Gastroenterology. 2014;20(35):12431-12444.




