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In March 2014, the World Health 
Organization (WHO) published an in-
house paper title, “Chrysotile Asbestos”. 
The foreword of this paper was signed by  
Dr. Maria Neira, Director of Public Health 
and Environmental and Social Determinants 
of Health at the WHO.

The purpose of the present study is to 
review the points raised by the WHO’s 
paper and in so doing, clarify some of 
the policy contradictions, factual errors, 
and factual distortions therein, so that an 
objective and facts-based understanding of 
the issues can be established. 

FOR THE AVOIDANCE OF DOUBT, 
THIS PAPER IS WRITTEN IN A 
SPIRIT OF FAIR AND EQUITABLE 
INFORMATION PROVISION AND FOR 
THE ADVANCEMENT OF INFORMED 
DECISION-MAKING AND POLICY 
DEVELOPMENT.

Of note, precaution is raised by the WHO 
at the beginning of their paper wherein it is 
stated that the materials in the publication 
do not imply the expression of any opinion 
on the part of the WHO. This point bears 
emphasis – as it states that the WHO does 
not express its own opinion on the matter 
of chrysotile asbestos. This then raises 
a central question that informs much of 
this paper: if the WHO does not support 
or stand by the views in the paper, whose 
views are represented? And in that context, 
what then is the role of the WHO with 
regard to chrysotile?

The authors of this article argue that the 
role of the WHO is to promote global public 
health – as listed in the WHO mandate – by 
implementing the policies approved by the 
Member States that together compose 
the World Health Assembly (WHA). In 
that context, the WHO should present fair 
and reliable information, avoid bias - in 
both science and policy - and eschew any 
form of unilateralism in interpretation that 
contravenes the WHA.

A review of the 2014 WHO paper quickly 
reveals how the paper lacks scientific 
credibility given that the majority of its 
affirmations and conclusions are not based 
on thorough or complete explanations, 
including no references to recent 
scientific data. As part of that pattern, the 
paper does not contain disaggregated 
information or primary source data, but is 
nevertheless curiously used to establish 
and advocate for very specific policy-
oriented conclusions - conclusions that the 
authors argue are applicable to every form 
of asbestos, which disregards established 
biochemical and scientific facts that 
differentiate fiber types.

Reflecting on the positions in the WHO 
paper, it is evident that no new science 
or case studies are presented. Rather, 
the opposite appears to be in effect, 
wherein well-known studies that could 
potentially contribute to and/or update 
certain scientific assumptions have been 
purposefully overlooked. 

EXECUTIVE 
SUMMARY
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Equally noteworthy is the lack of internal 
WHO/WHA policy consistency with regard 
to formally adopted positions by the WHA 
– in particular the 2007 decision which 
confirmed that in the context of eliminating 
asbestos related diseases (ARD’s), a 
differentiated approach may be taken by 
Competent Authorities when regulating 
various forms of asbestos. Rather than 
reflect WHA policy, the orientation given to 
this paper seeks to establish a unilateral 
and interpretive basis to avoid and or ban 
the use of all types of asbestos fibers, 
including and especially chrysotile. This 
form of direct policy advocacy – directed at 
state-level actors, is a form of interpretive 
advocacy not authorized by the WHA.

On the subject of the potential dangers 
of exposure to asbestos, it is clear that 
many dire predictions trumpeted by the 
WHO about annual mortality rates are little 
more than computer models and statistical 
extrapolations that have never been proven 
in the real world. That these extrapolations 
ignore the science behind differentiation 
and that there appears to have been 
tremendous “message drift” wherein total 
cumulative potential deaths were suddenly 
transformed into annual estimates has 
never been explained.

In the realm of advancement of global 
public health, it is reasonable to assert that 
all stakeholders have the right to know the 
full realm of facts and scientific evidence 
as they related to every potential health 
threat. In this context, the WHO has the 
responsibility to provide to competent 
authorities such information in an equitable, 
bias-free and comprehensive manner. 
Regrettably, the current paper seems to be 
little more than an attempt to perpetuate 
and promote the views of vested interests, 
in particular the well-funded international 
anti-asbestos lobby – rather than reflecting 
the objective conclusions of science or the 
policy guidelines of the WHA.

Given these shortcomings, this paper 
hopes to fill some of the many gaps that 
currently exist in the narrative.
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INTRODUCTION

In March 2014, the World Health 
Organization (WHO) published an in-house 
paper, the foreword of which has been 
signed by Dr. Maria Neira. Dr. Neira is the 
Director of Public Health and Environmental 
and Social Determinants of Health at the 
WHO. The title of the in-house paper is, 
“Chrysotile Asbestos”.

The purpose of the present study is to 
review the points raised by the WHO’s 
paper and in so doing, draw attention to the 
many factual errors, policy contradictions, 
and distortion of facts therein, so that an 
objective and facts-based understanding 
of the issues can be established. For the 
avoidance of doubt, this paper is written 
in a spirit of fair and equitable information 
provision and for the advancement of 
informed decision-making and policy 
development.

Of special significance, precaution is raised 
by the WHO at the beginning of the paper 
stating that the material in the publication 
does not imply the expression of any 
opinion whatsoever on the part of the WHO. 
This point bears emphasis – as it states that 
the WHO does not express its own opinion 
on the matter of chrysotile asbestos. 

Further on the same first page, it is 
indicated that the mention of companies 
or manufacturer’s products does not imply 
that they are endorsed or recommended by 
the WHO. And in conclusion, that the views 
expressed herein do not necessarily reflect 
the views of organizations.

THIS RAISES A CENTRAL QUESTION 
THAT INFORMS MUCH OF THIS 
PAPER: IF THE WHO DOES NOT 
SUPPORT OR STAND BY THE VIEWS 
IN THE PAPER, WHOSE VIEWS ARE 
ACTUALLY REPRESENTED? AND IN 
THAT CONTEXT, WHAT IS THE ROLE 
OF THE WHO?
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SUMMARY

A review of the content of the 2014 paper 
presented by the WHO quickly reveals 
that the paper lacks scientific credibility, 
and that the affirmations and conclusions 
presented are not based on thorough or 
complete explanations or the provision of 
recent scientific data. 

Furthermore, the paper does not contain 
disaggregated information or primary 
source data, but curiously is used to 
establish and advocate for specific policy-
oriented conclusions that the authors argue 
are applicable to every form of asbestos, 
regardless of established biochemical and 
scientific differentiation of fiber types.

Also noteworthy is the lack of internal 
WHO/WHA policy consistency with regard 
to adopted positions by the World Health 
Assembly (WHA) – which is the sole 
authority over the WHO – in particular 
the 2007 decision which confirmed that 
a differential approach can be taken by 
Competent Authorities when regulating 
various forms of asbestos fiber types. The 
orientation given to this paper is therefore 
little more than an attempt to establish 
a basis to avoid and or ban the use of 
all types of asbestos fibers, including 
chrysotile – which directly convenes the 
policy of the WHA.

Reflecting on the positions in the WHO 
paper, it is apparent that no new science 
or evidence or studies have been 
presented. Rather, the opposite appears 
to be the case, wherein well-known 
studies that could contravene or call in to 
question certain scientific assumptions or 
amalgamations have been purposefully 
overlooked. 

In the realm of advancement of global 
public health, it is reasonable to assert that 
all stakeholders have the right to know the 
full realm of facts and scientific evidence 
as they related to every potential health 
threat. In this context, the WHO has the 
responsibility to provide to competent 
authorities such information in an equitable, 
bias-free and comprehensive manner.
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POLICY  
FRAMEWORK

On May 23, 2007, at the World Health 
Assembly (WHA), the Member States 
agreed to pursue a Global Action Plan 
aimed at eliminating asbestos related 
diseases that stated the following:

“…ITS ACTIVITIES WILL INCLUDE 
GLOBAL CAMPAIGNS FOR 
ELIMINATION OF ASBESTOS-
RELATED DISEASES BEARING 
IN MIND A DIFFERENTIATED 
APPROACH TO THE TWO 
FORMS OF ASBESTOS – IN LINE 
WITH INTERNATIONAL LEGAL 
INSTRUMENTS AND THE LATEST 
EVIDENCE FOR EFFECTIVE 
INTERVENTIONS AND …”

Furthermore, at the same occasion, 
Assistant General Director for 
Health and Environment, Mrs. Susan 
Weber-Mosdorf stated, in response 
to numerous interventions from 
representatives of Member States, 
relating to asbestos and health of 
workers, that WHO strategies “should 
be considered by countries … according 
to their needs and conditions.”

Because the WHA is the supreme policy 
making institution in the field of global 
pubic health, and until such time as a new 
framework is created, this is the official 
policy of and for the administrators and civil 
servants at the WHO. And in that context, 
the responsibility of the WHO is not to 
unilaterally interpret WHA resolutions, but 
rather to implement them to the best of their 
ability.

This is precisely why the content presented 
in the 2014 paper, demonstrates how the 
WHO authorities are operating in direct 
contravention to the policy guidelines 
approved by the WHA regarding a country’s 
right to adopt a differentiated approach to 
regulating asbestos in its various forms. 
Nowhere is that more clear than with regard 
to chrysotile asbestos fibers. In substance 
and form, this therefore is an important 
divergence from the WHA’s official position.
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WHO  
UNILATERLISM

Regrettably, certain senior WHO officials such as but not limited to, the signatories of this 
paper, have more interest campaigning against chrysotile asbestos than defending and 
promoting the WHO’s officially stated policy. 

In so doing, they have chosen to ignore both the numerous recent scientific studies on 
the responsible use of chrysotile and the relevant and successfully policy choices made 
my Member States to differentiate and implement safe use programs. The same diversion 
exists on the WHO website, as it calls for a global asbestos ban in this regard (WHO’s facts 
sheet 2016).

On many occasions, concerns have been brought to the attention of relevant and senior 
WHO authorities related to statements made by some officials within the organization 
extolling an extreme negative position on chrysotile. However, this issue has not received 
an appropriate response and no necessary steps have been taken by WHO authorities to 
remedy the situation. This is a major concern for numerous countries and their competent 
authorities that are using chrysotile fibers in a safe and responsible manner today. These 
countries represent more than 2/3’s of humanity – not the minority or fringe that is often 
intimated by WHO representatives.
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INDUSTRIAL  
DISEASES

To return to the foreword in the WHO 2014 
paper signed by Dr. Neira, it is stated 
that the use of all forms of asbestos are 
responsible for asbestos-related diseases, 
from which at least 107,000 people die each 
year globally. In this claim, no differentiation 
made between fiber types is made. 

AN EXAMINATION OF 
CONVENTIONAL BIOCHEMISTRY 
AND FACT-BASED SCIENCE 
SHOWS THIS STATEMENT IS 
GROSSLY MISLEADING, AND 
REPRESENTS ONLY A SELECTIVE, 
EVEN CHERRY-PICKED READING 
OF THE AVAILABLE SCIENTIFIC 
INFORMATION, IN PARTICULAR 
THAT REGARDING CHRYSOTILE 
FIBERS AND DIFFERENTIATION OF 
FIBERS ET AL.

At this point, it bears repeating that the 
estimated figured of 107,000 annual 
global deaths attributed to asbestos and 
mentioned by the WHO paper, has never 
been substantiated, observed or recorded 
as publicly verified fact. It is therefore 
more accurate to state that this number 
- including the annual or cumulative 
historical aspect - is nothing more than a 
computer modeled extrapolated hypothesis 
and, when addressed specifically to the 
chrysotile form of asbestos is neither 
substantiated nor accurate.
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EXTRAPOLATING  
A HYPOTHESIS

The estimate proposed and repeated by the WHO is based on data collected from a group 
of select European countries and extrapolated to the rest of the world. This approach does 
not take into account different fiber types, the divergences in structure and composition of 
the industry, how products differ in different geographies and markets, various effects of 
climate on fiber distribution and behavior, and past uncontrolled heavy exposures. 

In essence it therefore says the opposite: that how and what and when Europe used various 
forms of asbestos are the same for everywhere in the world, and everyone, even though 
it is clear that vast portions of the world may have never used the dangerous amphibole 
forms of asbestos, or may never have manufactured or installed friable products, or been 
in environments where airborne fibers behave entirely different. This range of factors is 
ignored by the hypothesis makers. Instead the WHO tells us that one size fits all, and that 
the potential mortality extrapolations fit all. One could hardly imagine a less scientific, more 
biased approach.
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WHAT THE  
SCIENCE SAYS

Because of the long latency period, the 
diseases appearing today are the results of 
exposures that were encountered 20 to 40 
years ago.

And in fact, the rate of asbestos related 
diseases has started to decline. This is 
thanks to direct improvements in working 
conditions implemented from the 1970’s 
and the prohibitions of amphiboles in the 
late 1980’s. Proper information, good work 
practices and appropriate control measures 
– not a blind prohibition – have achieved 
the objectives of the WHA sanctioned, 
WHO program on need to adopt measures 
to eliminate and prevent asbestos-related 
diseases.

FURTHERMORE, MANY SCIENTIFIC 
STUDIES PUBLISHED IN THE LAST 
25 YEARS HAVE SHOWN THAT THE 
RATES OF INDUSTRIAL DISEASES 
OF WORKERS IN THE ASBESTOS-
CEMENT INDUSTRY – WHICH 
ACCOUNTS FOR MORE THAN 90% 
OF THE USE OF CHRYSOTILE IN THE 
WORLD TODAY – DO NOT EXCEED 
THE NATIONAL AVERAGE.

Moreover, the deaths estimate does not 
take into account the fact that exposure 
levels have dramatically decreased in the 
last decades as supported by the latest 
report published under the aegis of the 
WHO; (Concha-Barrientos M. et al. (2004) 
“Comparative Quantification of Health Risks: 
Global and Regional Burden of Disease 
Attributable to Selected Major Risk Factors”. 

As well, in Ezzati M. Lopez AD, Rodgers 
A, Murray CJL, eds. Geneva: World Health 
Organization, chapter 21 pp. 1651-1801), 
the authors acknowledge that there is a 
great difference in risk between chrysotile 
asbestos and the amphibole varieties and 
that the risk from low exposure levels is 
undetectable. No real excess in lung cancer 
is expected from low exposure levels to 
chrysotile.

So, if exposure to chrysotile does not 
present a significant health risk, and if low 
exposure levels to chrysotile do not present 
excess levels of lung cancer, where do the 
annual death figures come from?

Indeed, according to a landmark study 
completed in 2000, Hodgson and Darnton 
estimated the same risks, differentiated by 
fiber types.

The results are self-explanatory:

●  For CROCIDOLITE (blue asbestos) 
400/100,000/fibre.year per ml.

 
●  For AMOSITE (brown asbestos) 

65/100,000/fibre.year per ml. 

●  For CHRYSOTILE (white asbestos) 
2/100,000/fibre.year per ml. 
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It is worth noting and underlining that at 
present, chrysotile fibers are the sole form 
of asbestos in use today – and that it is 
limited to non-friable products. 

It is therefore obvious that the WHO have 
grossly exaggerated the risks associated 
with exposure to the chrysotile form of 
asbestos. 

In a recent scientific conference held in 
Birmingham, UK, May 1-4 (2016), some of 
the world’s leading scientists in the field of 
asbestos research informed participants 
that chrysotile fiber exposure should not 
be held or understood to be responsible 
for historically high mesothelioma rates in 
U.K. and that although chrysotile was the 
predominant form of asbestos imported 
and used in the U.K., it was the amphiboles 
that were responsible. 

This is a fundamental point as it 
scientifically demonstrates the extreme 
differences in potential harm to human 
health from exposure to different fiber 
types. To put it in layman’s terms, even 
small amounts of exposure to amphiboles 
can be extremely dangerous whereas the 
effects of chrysotile, even in large amounts 
appear negligible. Of note, many scientific 
studies have also shown this form of lung 
cancer is principally due to amphiboles 
exposure. 

So why, in the development of extrapolated 
hypotheses on the annual deaths 
attributable to asbestos does the WHO 
continue not to differentiate? Why does 
the WHO choose to ignore inconvenient 
science?

It is important to recall that on this 
specific subject, at the 95th session of 
the International Labor Organization (ILO), 
in June 2006, the representative from 
the United States of America asked the 
following question:

PREAMBULAR, PARAGRAPH 3

332. “The Government member of the 
United States asked if the figure of 100,000 
deaths a year could be justified.(1)

The response to this question to date 
lacks fundamental explanation, lacks 
scientific basis and in no way validates this 
suggested number of deaths. Furthermore, 
nowhere is it taken into account that there 
is a difference between the asbestos fiber 
types (amphiboles & serpentine), yet as 
shown above and in countless references, 
this difference exists.(2) 

(1) (http://www.ilo.org/public/english/standards/relm/
ilc95/pdf/drafrep-css.pdf)

(2) (Hodgson JT, Darnton A. The quantitative risks of 
mesothelioma and lung cancer in relation to asbestos 
exposure. Ann. Occup. Hyg. 200, Dec.: 44(8):565-
601).
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EXTRAPOLATING  
A HYPOTHESIS  
EXPLAINED

The exact origin of the 100,000 deaths 
statement came from an Editorial, 
published in 2004 by Treasure (Dr. J. Peto, 
co-author) in the BMJ, where it is stated 
that in the developed world alone, 100,000 
people alive now may or will die from it. The 
reference to asbestos includes all types 
of asbestos and that the people living at 
that time would eventually die. It is not a 
statement on chrysotile or annual deaths.

For the first time at the “Dresden 
Declaration of the Projection of Workers 
Against Asbestos Conference”, a 
presentation by Mr. J. Takala, a well-known 
anti-asbestos activist, used statistics from 
Finland, and mentioned the number of 
100,000 deaths per year worldwide. So 
it was a self-proclaimed an anti-asbestos 
activist, Mr. Takala who for the first time, 
took the idea of aggregated and cumulative 
potential deaths, and transformed them into 
annual deaths.

HOWEVER, IN HIS DEFENSE,  
MR. TAKALA ADDED – THAT IT 
IS ONLY AN EXTRAPOLATION 
ON HIS PART. “IN TOTAL, THERE 
COULD BE SOME 100,000 WORK-
RELATED DEATHS CAUSED BY 
ASBESTOS. THESE FIGURES ARE 
NOT RECORDED CASES BUT 
ESTIMATES.”

Since this conference was held, the 
number of 100,000 deaths/year has been 
manipulated and repeated in the crusade 
of anti-asbestos activists around the world, 
seeking to promote fear and hysteria in 
support of a global ban of asbestos – 
including chrysotile. Inexplicably, it has also 
been used and promoted by the WHO.
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ELIMINATION OF  
ASBESTOS-RELATED 
DISEASES

Few other natural resources have been the subject of more research than chrysotile 
asbestos. Nevertheless, in spite of all the scientific data accumulated on the health effects 
of chrysotile and fiber-type differentiation and, in spite of measures taken by the industry 
to dramatically improve the workplace including the direct input from workers and various 
labor organizations, a climate of uncertainty persists among the public. And a climate of 
fear – often promoted by the range of actors that make up the anti-asbestos lobby who 
above all want to avoid differentiation.

In truth, the facts-based story is much less interesting or dramatic. Chrysotile is not a 
devastating threat to the population, to the world, or to workers, and certainly nothing like 
the stories widely spread and alleged by anti-asbestos activists. The chrysotile world, 
through the years, has provided answers and argued with logic and common sense in 
response to many of these accusations. Rational responses and explanations may have 
been ignored by those who refuse to consider science, but the potential risk that this 
natural fiber may present has been addressed and is easily manageable by following 
standard, ILO approved industrial safe use procedures.

In support of this, over the last three decades there has been consistent published 
evidence that chrysotile can be used safely and under conditions that present no 
measurable risk to health. Many examples of safe use have been studied, noted, recorded 
and replicated on the factory, mine, regional and national level. 

As stated above, and of relevance for many developing countries, the good news is that the 
practical implementation of the safe and controlled use of chrysotile remains a relatively 
simple and straightforward matter, and does not require overly sophisticated equipment.

Numerous scientific studies have been published in recent years that support the assertion 
that exposure to chrysotile that respects the occupational standard of (1 fiber/cc) is safe; 
and in particular, that the risk to health at this level of exposure is so low as to not be 
measurable.
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ADDRESSING  
LEGACY  
ISSUES

From the early 20th century to the late 
1960s, in areas of the world experiencing 
rapid economic growth, asbestos (different 
types of fiber) was used in hundreds of 
thousands of buildings and ships through 
“spraying”, a process that leaves the 
asbestos in a friable form that can easily be 
released into the air. 

For at least the last thirty years, there has 
been a ban on all such processes. Rather, 
in contemporary applications, chrysotile is 
always encapsulated in another substance 
(cement or asphalt, or resin for example) 
that prevents it from being released into 
the air. These are known as non-friable 
products and they are achieved through a 
wet manufacturing process. Under these 
circumtances, fibers are encapsulated in 
the matrix and are not capable of becoming 
airborne. Nowhere in the world today are 
friable products made that could lead to 
fibers becoming airborne.

Also, in the past, research did not 
differentiate between forms of amphibole 
asbestos (amosite, crocidolite, tremolite) 
and chrysotile (serpentine type), whose 
biochemical molecular structure and risk 
are different. Today, this difference has 
been recognized throughout the world. It 
has been scientifically demonstrated that 
chrysotile is much less harmful to human 
health than amphiboles.

A retrospective review of several studies 
published in scientific journals suggests 
that there is no increased risk for human 
health associated with chrysotile at the 
current standard of (1 fiber/cc). In other 
words, to our knowledge, no study has 
successfully measured an increased risk 
below this standard.

The WHO document therefore does not rely 
on the most recently published scientific 
peer-reviewed analysis of evidence.

Among other studies, the following peer-
reviewed references are particularly 
relevant:

Health risk of chrysotile revisited
Crit Rev Toxicol, 2013: 43(2): 154-183

David Bernstein, Jacques Dunnigan, 
Thomas Hesterberg, Robert Brown, Juan 
Antonio Legaspi Velasco, Raul Barrera, 
John Hoskins, and Allen Gibbs.

ABSTRACT

THIS REVIEW PROVIDES A 
BASIS FOR SUBSTANTIATING 
BOTH KINETICALLY AND 
PATHOLOGICALLY THE 
DIFFERENCES BETWEEN 
CHRYSOTILE AND AMPHIBOLE 
ASBESTOS …

And published evidence supporting a 
“practical threshold” level of exposure 
to occupational exposure to chrysotile 
asbestos below which no adverse health 
effects are observed. (see Annex A)
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POLICY  
IMPLICATIONS

It is important to state clearly that all 
stakeholders fully support responsible 
approaches to eliminate asbestos-related 
diseases in the world. 

As noted and documented, some activists 
within the WHO have decided the only 
possible way to implement a national 
strategy aimed at eliminating asbestos-
related diseases is to advocate and claim 
that a total ban of all forms of asbestos 
is the current policy. This approach is 
both unreasonable and does not reflect 
the formal guidelines of the WHA as note 
above. Nor does it acknowledge the 
evidence from a broad spectrum of recently 
published scientific studies on chrysotile.

As for any product, substance or activity 
which may represent a potential health risk, 
it is logical to put in place programs and 
enforce legislation to ensure their safe and 
responsible use. 

To ban a substance, product, or natural 
resource implies that research, evaluation 
and serious study has taken place; and 
that prior to making a decision, that the 
overwhelming body of scientific evidence 
and policy options concludes there is no 
other possible choice but a ban. Such a 
decision is generally taken as a last resort, 
when other available policy options are 
ineffective in the fact of a verified and 
dramatic threat.

Based on that logic, responsible policy 
formulation is required to take all factors 
into consideration – in order to be rendered 
mutually exclusive, collectively exhausted, 
and objective. In tis context, it is more than 
reasonable that chrysotile producing and 
consuming countries should be involved in 
the development and implementation of a 
safe action plan with respect to chrysotile. 
The WHO and the global cadres of anti-
asbestos activists are not enough – when 
it comes to forming a fair, responsible and 
science-based policy.

Today, millions of workers are involved 
in international chrysotile industries. 
Taken together, these countries represent 
more than two-thirds of the total world 
population. For all parties of interest to 
be involved this means including and 
respecting the views of workers, their 
organizations, governments and industry. 

It is important to accept that only through 
an inclusive stakeholder process can 
success will be achieved and a plan 
created that will he eliminate asbestos-
diseases in the world. Why then has there 
been a refusal from WHO for this open and 
honest dialog and policy making process? 
(see Annex B)



A REVIEW OF THE WORLD HEALTH ORGANIZATION’S PUBLICATION  I  2016  I  17



18  I  A REVIEW OF THE WORLD HEALTH ORGANIZATION’S PUBLICATION  I  2016

THE EMERGENCE  
OF SUBSTITUTES

Over the last few decades, non-asbestos fibrous materials, both man-made and those 
extracted from natural deposits, have been proposed and are presently used as substitutes 
for chrysotile. There are wide variations in competitiveness but on an economic basis, a 
proper approach must be taken in order to scientifically evaluate that such products are 
safer in less harmful than chrysotile for human health. In addition, the relative availability, 
technical performance, ease of handling and mixing, compatibility with other materials in 
composites, durability, etc. must be fully technically evaluated.

Compared with chrysotile, the evidence of biological activity of non-asbestos fibrous 
materials has only recently been reported. Except for a very limited number of materials 
(example: mineral wools), epidemiological scrutiny has yet to be undertaken in order 
to substantiate possible human health hazards. On the other hand, recently published 
results from cell, tissue and animal experimentation indicate that most fibrous materials of 
respirable size display some degree of biological activity. These results suggest that their 
widespread production and use should be governed by appropriate monitoring and control 
of dust exposure, especially for materials which are long and thin, and which display long 
“in vivo” durability (biopersistence). Thus, the safety issues applied for the use of chrysotile 
should apply to all fibrous substitutes.
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THE CONCEPT OF 
CONTROLLED USE

In the area of occupational health, and 
specifically with regard to the use of 
chrysotile, regulatory agencies in all 
countries have the responsibility to set 
workplace exposure limits that will reduce 
the risk to workers to the lowest possible 
level. That this exercise should be based 
on the most recent scientific assessment 
available would seem obvious. 

Indeed, the latest scientific evidence 
published strongly supports the following 
views:

1.  Chrysotile is significantly less hazards 
than the amphibole forms of asbestos 
(e.g. crocidolite and amosite);

2.  When properly controlled and used, 
chrysotile in its modern day high-density, 
non-friable applications do not present 
risks of any significance to the public 
and/or worker health.

3.  Chrysotile under safe use control is not 
responsible for mesothelioma
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CONTROLLED USE 
SHOULD APPLY TO ALL 
FIBROUS SUBSTITUTES

According to standard industrial safety protocols, controlled use applies to the following 
four areas: monitoring, dust controls, medical surveillance, and training and information.

MEDICAL SURVEILLANCE

Medical surveillance (MS) is a necessity. 
It should be a permanent and well-
organized activity that includes a pro-
active commitment from industry and all 
respective stakeholders. 

TRAINING AND INFORMATION

Every worker should receive adequate 
training on the safe handling and the best 
work practices.

All starting materials and finished products 
must be labelled with adequate warning 
signs. Information must be in all time a 
matter of concern.

MONITORING

Monitoring must be carried out by 
well-trained industrial hygienists, using 
recognized methods of sampling and 
counting.

Ideally, monitoring of the workplace should 
be done by hygienists, and employers and 
workers should be involved.

Measurements should be done on a regular 
basis, and the results should be reported to 
both the employers and the workers. This 
would ensure that corrective actions are 
taken when needed.

DUST CONTROL

Adequate and efficient dust controls 
(ventilation, use of wet methods, etc.) 
should be in place.

Proper functioning of dust controls should 
be constantly monitored.
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QUESTIONS  
AND ANSWERS

In this section of the 2014 WHO report, the 
WHO wanted to provide the impression to 
its readers that asbestos fibers (including 
the chrysotile form) is one of the most 
dangerous substances known to man. 

Like anti-asbestos campaigners and 
activists, the WHO does not make a case 
for higher and tighter controls on chrysotile 
safe use but instead makes a radical policy-
jump to argue for excluding chrysotile from 
the world. It therefore presents a range of 
unclear questions and biased self-designed 
answers to justify the story of imminent 
and grave harm from all forms of asbestos, 
especially chrysotile – notwithstanding the 
scientific facts presented herein.

It is precisely the tools of partial 
information, and misrepresentation, 
supported by unsubstantiated scientific 
theories and extrapolated hypothesis 
that this paper objects to – and the so-
called WHO question and answers use to 
exaggerate the perceived threat and create 
a monumental scare campaign. This scare 
campaign is not theoretical: the WHO uses 
these tactics with the specific intent of 
influencing – through fear and inference – 
the decision making and policy formulation 
process of many countries, who in certain 
cases are dependent on the WHO for other 
non-related developmental programs. 

Unfortunately, this situation does not 
allow competent authorities of different 
countries to comprehensively evaluate the 
policy choices in front of them – or to fully 
consider formal WHA guidelines on options 
for eliminating asbestos related diseases. 
Absent this objective panorama, on both 
policy and science, it is challenging for 
authorities to make important decisions for 
the future of their respective country’s. 

INDEED, IT IS DIFFICULT NOT TO 
CONCLUDE THAT THROUGH 
THE EFFORTS OF THIS PAPER/
NON PAPER, THE WHO PAPER 
APPEARS TO BE PROMOTING 
AND ADVANCING THE INTERESTS 
OF THE WELL-ORGANIZED AND 
FUNDED ANTI-ASBESTOS LOBBY. IT 
IS REGRETTABLE THAT THROUGH 
THESE ACTIONS, THE WHO DOES 
NOT SUPPORT OR ADVANCE ITS 
OWN NEUTRALITY.

Below are some questions and answers 
that pertaining to chrysotile as produced 
and commercialized today.
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THE USE AND  
MISUSE OF STATISTICS

Peer-reviewed scientific data, modern safe-use practices, and the science on chrysotile 
specifically should be of prime interest for any competent authority seeking to promote 
public health and adopt responsible regulation.

THE THRESHOLD VALUE CONCEPT

Scientific studies refer to an exposure level below which there is no measurable health 
risk. This is a common scientific norm. Much of the activist/ anti-asbestos lobby refuses to 
consider this, as if no matter what the level of exposure or fiber type, the risk is the same. 
This view and position is contrary to widely recognized practices, science and international 
norms.

As several epidemiological studies show, including those already indicated, workers subject 
to chrysotile exposure at approximately 1 fiber/cc are not at a measurable risk. By following 
this standard, chrysotile does not pose an unacceptable risk for health.

Numerous published studies in the last thirty years indicate that the controlled use of 
chrysotile at ~ 1f/cc, does not increase the risk of excess morbidity and mortality.
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RISK MANAGEMENT  
IN THE WORKPLACE

Risks are present in every working 
environment (chemical, heavy industry, 
construction, etc.) and are a feature of our 
modern world.

In numerous countries, the chrysotile 
industry together with workers and their 
unions, have implemented major technical 
changes for the furtherance of worker 
and public health. In so doing, they have 
revolutionized work processes including 
production and extraction practices to the 
benefit of all.

It would be both unwise and inaccurate to 
confound and conflate the unacceptable 
working conditions of the past, with 
current standards and practices. Modern 
technology and improved conditions in 
workplace have vastly improved the sector 
and to not recognizing these improvements 
is an example of obstinacy and bad faith.
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ARGUMENTS PRESENTED 
BY ANTI-ASBESTOS  
ACTIVISTS AND LOBBY
Since the WHO report gives credence to the views and biases promoted by the anti-asbestos lobby, the following 
section sheds light and transparency on a series of common – if questionable – questions and answers

CLAIMS OF THE ANTI-ASBESTOS LOBBY
Asbestos is a carcinogen and the only way 
to protect the health of workers and the 
population is to ban its use entirely.

CLAIMS OF THE ANTI-ASBESTOS LOBBY
Asbestos is widely known, and its effects 
on health have been documented since the 
beginning of the 20th century.

Studies show that:

a)  Asbestos, including both amphiboles 
and chrysotile, are known carcinogens 
for human beings and there is no known 
exposure threshold.

b)  Chrysotile is associated with asbestosis, 
lung cancer and mesothelioma, based on 
the level of exposure.

c)  The risk of developing lung cancer 
or mesothelioma applies to users of 
products containing asbestos and to the 
population exposed to it.

IN FACT, THE REALITY IS …
As the International Labor Organization (ILO) recognized in 1986, 
and many countries afterwards, regulations on asbestos use must 
be based on science, not on perceptions or business interests. 
Some five hundred other products and industrial processes are 
recognized as carcinogens, but this does not mean that we must 
prohibit or ban their use.

IN FACT, THE REALITY IS …
The effects of various asbestos fibers on health are well known and 
documented. There is scientific consensus on the fact that fibers 
in the amphibole group are from 100 to 500 times more harmful to 
health than chrysotile, particularly for mesothelioma. Chrysotile is 
not responsible for mesothelioma.

The confusion purposely maintained by opponents to the safe use 
of chrysotile is due to purposeful confusion of the two families 
of fibers, without differentiating, despite the fact that the type, 
geological source, use and effects on health are radically different.

Concerning the very existence of a threshold, the scientific 
community recognizes that this threshold does exist. Cohorts 
representing tens of thousands of workers exposed only to 
chrysotile at levels of concentration lower than 1fibre/cm3 have 
been studied and clearly do not show an in-ordinate increase in 
disease in relation to the general population.

Industrial diseases related to the use of asbestos are therefore 
the result of excessive and prolonged exposure to amphiboles. 
This is primarily why the ILO indicated that the issue is an issue of 
industrial hygiene not a public health concern.
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CLAIMS OF THE ANTI-ASBESTOS LOBBY
The International Agency for Research 
on Cancer (IARC – WHO) has recognized 
asbestos as a type 1 carcinogen. Its use 
must therefore be prohibited.

CLAIMS OF THE ANTI-ASBESTOS LOBBY
Controlled use of chrysotile does not take 
the latency period for diseases associated 
with asbestos into account, which may take 
up to 30 years to appear.

CLAIMS OF THE ANTI-ASBESTOS LOBBY
All types of asbestos are dangerous – this 
is why distinction between chrysotile and 
amphiboles are purely semantic.

IN FACT, THE REALITY IS …
Because all types of asbestos were used incorrectly in the past, 
chrysotile and amphiboles have been classified as type 1 carcinogens/
proven carcinogenic agents), such as cadmium, chromium, nickel 
compounds, silica, the sun’s rays, vinyl chloride, alcoholic beverages, 
salted fish, tobacco smoke, saw dust, the manufacture and repair 
of shoes, the manufacture of furniture and cabinets, iron and steel 
foundries and the rubber industry. The International Agency for 
Research on Cancer (IARC) classification identifies a substance’s 
hazard, not the risk. Consequently, a substance classified in group 
1 does not mean its use must be prohibited, only that is should be 
properly controlled (as chrysotile is used today).

IN FACT, THE REALITY IS …
The laws and regulations adopted by many governments take into 
account the scientific reality that stipulates that for the general 
population, the health risk from high-density products with 
chrysotile content (asbestos cement, brakes, plastics, treated 
fabrics) are undetectable.

As for workers, laws and regulations require users of chrysotile to 
implement controls that allow its use while protecting the health 
and bodily integrity of workers. By introducing a prohibition on 
amphiboles, the authorities caused on elimination of future cases of 
mesothelioma, which is imperceptible until after the latency period 
for those who have been exposed.

IN FACT, THE REALITY IS …
That “chrysotile” asbestos and “amphiboles” are regulated differently 
is nothing new. This two-pronged approach exists in Convention 
162 on the safe use of asbestos issued by the International Labor 
Organization. Since “asbestos” is a trade name rather than a technical 
term, it is appropriate that regulation take into account the main 
differences between fiber types.

Furthermore, many studies and an international consensus proves 
that chrysotile fiber (white asbestos) is different from other forms. This 
certainty is the foundation of the ILO convention, as well as of the 
regulations of most countries in the world. Two significant scientific 
events recently confirmed this fact: a group of scientists mandated by 
the EPA unanimously agreed that available studies on epidemiology 
indicate that the carcinogenic potential of amphibole fibers was one 
hundred times (100 x) higher than that for chrysotile fibers. Another 
important study on the biological persistence of chrysotile in the lung 
has shown, taking into account the scientific literature to date, that the 
report on this study provides solid new data that clearly confirm the 
difference between chrysotile and amphiboles.

These fundamental differences are recognized by the group of 
experts brought together by the World Health Organization, who 
recommended, based on scientific data, that chrysotile asbestos 
should be regulated to 1 fiber per cubic centimeter, while amphiboles 
should be prohibited. Numerous countries have adopted the principle 
for using chrysotile safely with an allowable exposure level in 
accordance with this recommendation.
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CLAIMS OF THE ANTI-ASBESTOS LOBBY
Preventive measures are not sufficient to 
protect the health of workers. Workers are 
often not trained to apply these measures 
or to implement safe methods, In the 1970s, 
the NIOSH (United States) claimed that only 
a ban on asbestos could ensure complete 
protection from the carcinogenic effects of 
this product.

CLAIMS OF THE ANTI-ASBESTOS LOBBY
Safe use is a utopian view for the following 
reasons:

a)  The general population is exposed to 
a hazard due to products that contain 
asbestos.

b)  Applying control measures is impossible.

We must follow the example of the United 
States* and the European Union, which 
have prohibited asbestos.

CLAIMS OF THE ANTI-ASBESTOS LOBBY
The entire world is moving towards a ban. 
We must follow this trend.

International experts support the ban. 
As proof, INSERM (France) claims that 
chrysotile cannot be dissociated as a cause 
of pleural mesothelioma. 

IN FACT, THE REALITY IS …
Prevention methods that were suggested in the late 1970s are 
integrated into the Code of Practice on asbestos by the ILO in 1984. 
They provided proof of their applicability and effectiveness.

All construction materials contain elements that are likely to be 
harmful to the health of workers if used incorrectly. One must make 
sure appropriate equipment is used properly under recommended 
work methods, regardless of the materials used. This is true for all 
substances that can be harmful.

The position of the National Institute for Occupational Safety and 
Health (NIOSH) in the United States has evolved somewhat since 
the early 1970s when the effects of various types of asbestos on 
health were not as well documented. During public hearings by 
the U.S. Congress in July 2001, the directors of the Occupational 
Safety and Health Administration (OSHA) and NIOS expressed their 
opposition to banning chrysotile asbestos and stated the current 
legislation was the most appropriate to protect workers and provide 
a safe working environment.

IN FACT, THE REALITY IS …
Products manufactured in the last 20 years or so, encapsulate the 
fibers in solid materials, such as cement or resin – rendering them 
non-friable. The conditions described by supporters of a ban have 
not existed for decades with respect to chrysotile. The conditions 
they describe as health hazards do however apply to substitute 
fibers or products and to many other dangerous products that 
unfortunately remain unregulated and under-studied.

This claim is based on impressions and a false reality that no longer 
exists. Numerous countries have adopted the principle of controlled 
use. Use of chrysotile is in practice relatively easy to control given 
the limited number of sources of supply. Why would this be easier 
to accomplish with potentially harmful substitute fibers, when they 
have not always been shown to be safer than chrysotile or too often 
not subject to regulation to protect the health of workers?

*Contrary to the claims of anti-asbestos advocates, the United 
States have repeated their confidence in the principle of safe use of 
chrysotile.

Today, those who handle chrysotile work in an environment 
where the measured concentration is less than 1 fiber/cm3 have 
recognized that at this level, the health risk is undetectable.

IN FACT, THE REALITY IS …
Those who oppose the use of chrysotile are focused on selecting 
and highlighting on that information which matches their views 
and objectives, but that do not represent the most recent opinions 
of experts or international organizations. What about experts and 
evidence that does not object to controlled use of chrysotile and 
are supporting a safe and responsible approach?
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CLAIMS OF THE ANTI-ASBESTOS LOBBY
Asbestos is primarily used in countries that 
have no regulations about its use, and it is 
handled by untrained workers who have no 
access to medical examinations.

CLAIMS OF THE ANTI-ASBESTOS LOBBY
The global trend is clearly leaning in favor 
of banning all types of asbestos.

CLAIMS OF THE ANTI-ASBESTOS LOBBY
Countries are responsible for taking 
all necessary measures to protect the 
health of workers and the population. The 
prohibition of asbestos is one of these 
imperative measures.

IN FACT, THE REALITY IS …
Many countries ratified Convention 162 on the Safe Use of 
Asbestos and incorporated its principles into their national law or 
regulations. Since 1986, chrysotile stakeholders have organized 
seminars and training workshops in many countries to ensure 
that users of chrysotile fiber have the necessary expertise and 
equipment to handle it safely. Producers and users countries are 
full aware of all aspects regarding the safe use of chrysotile.

IN FACT, THE REALITY IS …
Speaking of a European campaign as an international trend is 
a pure exaggeration. The countries of the European Union have 
adopted the principle of banning chrysotile effective in 2005, 
and are strongly encouraging other countries to do the same to 
create an opening for substitute fibers. Outside of Europe, only 
a few countries are following suit. Curiously, these are countries 
that export substitute fibers. The real trend is that the majority of 
countries have adopted the principles of controlled use in their 
legislation on chrysotile. In addition countries within the European 
Union such as Germany have repeatedly sought and successfully 
obtained wavers for the use of chrysotile citing the reality that it is 
and can be used safely.

IN FACT, THE REALITY IS …
By adopting laws and regulations that support the controlled 
use of chrysotile, regulatory authorities in the various countries 
demonstrate their concern for protecting the health and safety of 
workers, while ensuring that durable, inexpensive and completely 
safe products are available to consumers.

Moreover, these legislations and regulations are compatible with 
the principles put forth by the ILO and WHO, as decided by the 
WHA.

The determination of many governments that have based their 
decisions on science rather than succumbing to industrial and 
political pressures must be noted.

Obviously, it will be necessary and urgent to extend the measures 
adopted for chrysotile to all respirable industrial fibers whose risks 
biological persistence) are very often greater than to chrysotile. For 
all these fibers there must be true concerns about protecting the 
health of workers.
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FURTHER SCIENTIFIC 
REFERENCES

It may come as a surprise to some readers, but the commercially created terms “asbestos” 
includes different varieties: specifically chrysotile which forms its own group or family, and 
a larger group known as amphiboles (amosite, crocidolite, etc). Unfortunately, many lump 
together all varieties under the word “asbestos”: “asbestos is asbestos, period”.

Science shows that these varieties are different not only regarding their physical structures 
and chemical compositions, but most importantly in the health risk they present. 

A meta-analysis was published by Hodgson JT and Darnton A (2000). The Quantitative 
Risks of Mesothelioma and Lung Cancer in Relation to Asbestos. Ann. Occup. Hyg. 44(8): 
565-601. Their conclusions are compelling:

FIBER SPECIFIC RISKS:

ON SAFETY IN THE USE  
OF CHRYSOTILE ASBESTOS

It must be recognized that in the past, the 
uncontrolled use of all commercial types of 
asbestos has left a sad legacy of disease 
and death as a result of carelessness in 
handling these minerals, especially in the 
workplace and sometimes in the general 
population.

Yet, over the last 50 years, world production 
has not declined. The world production 
in 1960 was around 2M tonnes, and still 
approximatively to 2M tonnes. However, 
while world production in the early 1960s 
included all major forms (chrysotile, 
amosite and crocidolite), the production 

of the amphibole varieties (crocidolite and 
amosite) has ceased since 1987 and 1992 
respectively. 

Unfortunately, because of procrastination 
by certain governments in implementing 
regulation preventing the use of amphiboles, 
the remaining amphiboles inventories were 
allowed to be used in some factories up 
to the mid-90s. In addition, due to large 
usage in past years of amphiboles by some 
countries, a significant background level 
of amphibole asbestos remains. Due to 
the characteristic long latency associated 
with the onset of asbestos-related cancer, 
especially mesothelioma, a high incidence 
of this particular cancer of the pleura may 
be foreseen in those industries for the next 
two or three decades.

Among other studies, a group of scientists produced the following position:

CHRYSOTILE AMOSITE CROCIDOLITE
For lung cancer: 1 10 50

For mesothelioma: 1 100 500
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The carcinogenic potency of amphibole 
asbestos has been established both 
epidemiologically and toxicologically, 
leading to it being no longer used in 
commerce anywhere today. In 1989, a 
group of international experts convened 
by the WHO in Oxford (UK) recommended 
that these asbestos varieties should be 
prohibited immediately, and that the use 
of chrysotile should be controlled and 
regulated at a permissible exposure limit of 
1 fiber/ml in the workplace.

Today, the remaining practical concern is 
whether chrysotile can be produced and 
used safely, and if indeed this regulation 
carries a reasonable assurance that workers 
are adequately protected. Based upon 
current science, the short answer to this 
question is that in absence of amphiboles, 
the use of chrysotile at current permissible 
exposure limits in the workplace carries no 
epidemiologically and clinically detectable 
increase in risk. Indeed, a number of recent 
scientific studies published in peer-reviewed 
journals have come to this conclusion (see 
Annex). From these published studies, it can 
be seen that safety in the use of chrysotile 
is not a simple wish, but a reality. The ILO 
has issued a “Code of Practices” entitled 
“Safety in the Use of Asbestos”, which 
addresses all pertinent issues regarding the 
modern and responsible use of asbestos.

Erosion of surface deposits over millennia 
means that chrysotile is a ubiquitous 
component of the particulate matter in 
the air. The WHO (1986) estimates the 
background exposure to chrysotile as 
between 0.01 and 0.001 fiber per milliliter of 
air. The risk to health from this background 
exposure is, for all practical purposes, 
non-existent. Industrial and other exposure 

at the high end of this range has been 
labelled “acceptable” by the Ontario Royal 
Commission on Asbestos (ORCA), “not 
significant” by the WHO, and “ … further 
control not justified” by the Royal Society in 
London (UK).

CONCLUSIONS

The latest scientific evidence published 
strongly supports the following views:

1.   Chrysotile is significantly less hazardous 
than the amphibole forms of asbestos 
(e.g. crocidolite and amosite);

2.  When properly controlled and used, 
chrysotile asbestos in its modern day 
high-density applications foes not 
present risks of any significance to public 
and/or worker health.
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TECHNICAL  
SUMMARY OF WHO

The 2014 WHO paper addresses question 
on production and the use of chrysotile in 
the world today.

The relevance of global production and 
usage statistics is questionable at best 
in the context of strictly defined human 
health issues. Rather than focus on health, 
the section is little more than a list of the 
countries that are using and producing 
chrysotile – which could be interpreted 
as a subtle “name and shame” tactic. In 
this there is nothing new and the readers 
learn little about health issues related to 
chrysotile. 

It is worth bringing to the attention of 
readers page 16, the beginning of the 
second paragraph which states: “Although 
asbestos has not been banned in the 
USA…”. Indeed this sentence is not very 
explicit but the background is highly 
relevant because it has not been banned. 

In the USA, the use of chrysotile has been 
attacked for many years by anti-asbestos 
lobbyists and various activists (including 
within EPA) wherein they exerted great 
effort and enormous pressure to pass a full 
and total legislative ban. That effort did not 
succeed. 

The United States Fifth Circuit Court 
of Appeal was very clear in its ruling 
when it refused this request based on a 
meticulous examination of science, facts 
and the realities associated with risk – not 
conspiracies and conflated narratives. 

It is therefore not accurate to state that 
countries are going in an “anti-asbestos 
direction”; just the opposite, countries that 

conduct proper and thorough evaluations, 
absent the politics of fear and exaggeration 
more often than not come to the conclusion 
that safe use can and does work. In this 
repect, the authors of the WHO report are 
presenting incomplete and misleading 
information when they indicate that all 
countries supporting WHO crusade.

Today, a large number of countries use 
chrysotile fibers and chrysotile containing 
products and it is their firm intention to 
continue to do it in a safe and responsible 
manner. The in fact WHO is fully aware of 
this fact – notwithstanding their editorial 
decision to leave out this fact. 

This raises and important question 
regarding why this reality is not mentioned 
in the 2014 paper? One explanation 
could be that the WHO is poorly informed 
– another likely explanation is that the 
exclusion is a reflection of bad faith and 
institutional bias. Anti-asbestos lobbies and 
the lucrative litigation businesses that work 
in close cooperation with the WHO are 
fully aware of the current situation in USA 
and elsewhere, where bans are regularly 
followed by costly litigation. 

One should advise the WHO that this form 
of “ironic false steps” cannot improve their 
credibility. Every year, domestic surveys 
(Virta, among others) are prepared and 
published and world production tables 
are well explained. The anti-asbestos 
lobby’s attempt to advance and coerce the 
passage of a world-wide chrysotile ban has 
badly failed – because it is not supported 
by facts on the ground and the realities of 
objective science. 
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On October 18, 1991, the US Court of 
Appeal for the Fifth Circuit struck down 
the crusade and EPA against the use of 
asbestos in the USA. The Court concluded 
that the EPA failed to master substantial 
evidence to support this abusive request. 
The same happened to anti-asbestos 
activists in the Supreme Court in India. 
In January this year petitioners to the 
Supreme Court in India tried to use the 
same so-called science to ban asbestos. 
The Judges asked to see the evidence 
to support their petition but nothing was 
found. The petitioners were charged with 
perjury and fined with a short custodial 
sentence.

It should be a matter of concern to 
notice the WHO in its in house paper in 
full transparency did not make a single 
reference to such important facts. The 
institutional refusal to explain or cite this 
open information is very important and 
raises profound questions about the WHO’s 
objectivity and fairness on the topic. .

The use of the chrysotile form of asbestos 
in the USA today well understood and is 
confined to production processes where 
worker exposure and risk is essentially 
eliminated and nil. 

The current status of asbestos products 
in the United States following of EPA’s 
asbestos ban rule appears below:

BANNED 
Corrugated paper
Commercial paper
Flooring felt
Rollboard
Specialty paper
New use of asbestos

AUTHORIZED 
Corrugated asbestos cement sheet
Flat asbestos cement sheet
Vinyl asbestos floor tile
Asbestos cement piped
Asbestos cement shingles
Friction materials
Brake linings
Clutch facings
Disc brake pads
Asbestos clothing
Automatic transmission components
Roofing felt
Roof coatings
Non-roof coatings
Mill board
Pipeline wrap
Acetylene cylinder filler
Asbestos diaphragms
High-grade electrical paper
Packings
Sealant tape
Brake blocks
Missile liners
Arc chutes
Automatic transmission components
Roofing felt
Non-roof coatings
Battery separators
Reinforced plastic
Textile products
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In its approach to the subject of world 
consumption, the WHO is trying hard 
to denounce countries that are using 
chrysotile. The WHO indicates (with no 
scientific solid base) that all forms of 
asbestos are carcinogenic to humans, and 
may cause mesothelioma and cancer of the 
lung, larynx and ovary. Asbestos exposure 
is also responsible for other diseases, such 
as asbestosis (fibrosis of the lungs), pleural 
plaques, thickening and effusions.

Currently, about 125 million people in the 
world are exposed to asbestos at the 
workplace. According to the most recent 
WHO estimates, more than 107,000 people 
die each year from asbestos-related lung 
cancer, mesothelioma and asbestosis 
resulting from exposure at work. One in 
every three deaths from occupational 
cancer is estimated to be caused by 
asbestos. In addition, it is estimated that 
several thousand deaths annually can be 
attributed to exposure to asbestos in the 
home. Such false statements must be 
declared unacceptable. They categorically 
do not reflect real or observed facts nor do 
they reflect the conclusions of recent peer-
reviewed scientific evaluation.

WHAT IS THE WHO DOING FOR THE 
ELIMINATION OF ASBESTOS-RELATED 
DISEASES?

Other than supporting the vested interests 
of anti-asbestos lobyy, the WHO does very 
little. They refuse to hear or evaluate any 
science that disagrees with their position 
and serially ignore evidence from country-
level “safe use” protocols that are accepted 
and recognized as effective tools to reduce 
risk to worker health – even though those 
protocols are in absolute conformity with 
formal WHA policy and relevant WHO 
resolutions.

Specifically, the World Health Assembly 
(WHA) Resolution 58.22 on cancer 
prevention urges Member States to pay 
special attention to cancers for which 
avoidable exposure is a factor, including 
exposure to chemicals at the workplace. 
With Resolution 60.26, the WHA requested 
the WHO to carry out a global campaign 
for the elimination of asbestos-related 
diseases… “bearing in mind a differential 
approach to regulating its various forms – 
in line with the relevant international legal 
instruments and the latest evidence for 
effective interventions”.

Eliminating asbestos-related diseases is 
particularly targeted at countries tat still 
use chrysotile asbestos, in addition to 
assistance in relation to exposures arising 
from historical use of all forms of asbestos.

Now is the time for the WHO authorities 
to listen to other voices and stakeholders 
and not just the vested interests of the 
anti-asbestos lobby. This means taking 
the obligation to be objective seriously 
and to stop controversial presentations at 
international seminars including crusade-
style interviews posted on You Tube that 
once again confirm the WHO’s support 
for questionable lobbies. Too often, data 
used by the WHO and its activists are 
misleading, based on unsubstantiated 
evidence oriented towards promotion of a 
world ban of chrysotile, and fail to address 
a safe and responsible approach to protect 
the health of workers and the general 
population.
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NO BIAS –  
ONLY SCIENCE

One cannot escape the disturbing reality of 
these numbers. A ban of chrysotile fibers is 
not part of the WHO mandate.

Finally, there are also other statistics that 
need to be carefully evaluated. For instance, 
in order to support one’s particular views, 
one can quote only parts of the available 
numbers. An example was used by some 
ideologues who carefully selected parts 
of a document prepared for the World 
Health Organization (WHO Assembly 
Resolution 58.22 on cancer prevention and 
control, 2005), citing a WHO publication 
(Concha-Barrientos et al., 2004), stating 
that: “Currently about 125 million people in 
the world are exposed to asbestos at the 
workplace. According to global estimates 
at least 90,000 people die each year from 
asbestos-related lung cancer”. 

Unfortunately, few people would bother to 
scrutinize the validity and completeness of 
such numbers. But a careful examination of 
the Concha-Barrientos report shows that the 
above statements and statistics are grossly 
misleading, in that they represent only the 
selected parts of the report, which suited the 
intention of some ideologues. Here are the 
facts and the complete conclusions of the 
Concha-Barrientos report.

First, the Concha-Barrientos et al. report 
acknowledges that there is a difference in 
risk between chrysotile and the amphibole 
varieties of asbestos. In chapter 21, p. 1687, 
the authors state: “Currently about 125 
million people in the world are exposed 
to asbestos at the workplace. According 
to global estimates at least 90,000 people 
die each year from asbestos-related lung 
cancer”. 

But the authors also add: “In 20 studies 
of over 100,000 asbestos workers, the 
standardized mortality rate ranged from 
1.04 for chrysotile workers to 4.9 for 
amosite workers, with a combined relative 
risk of 2.00. It is difficult to determine the 
exposures involved because few of the 
studies reported measurements, and 
because it is a problem to convert historical 
asbestos measurements in millions of dust 
particles per cubic foot to gravimetric units. 
Nevertheless, little excess lung cancer is 
expected from low exposure levels”.

This is a good example of how WHO 
activists consciously edit and in this case 
manipulate science in what can only be 
termed bad faith.
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HEALTH  
EFFECTS

This part of the WHO paper is best 
understood as a well-articulated attempt 
to sow confusion and cause unnecessary 
panic among workers and the general 
population. Specifically, the conscious 
decision to ignore bio-chemically proven 
fiber differentiation – and instead imply that 
exposure to any form of asbestos airborne 
fibers is the sane as exposure to materials 
containing chrysotile fiber is false and 
irresponsible.

Keeping silent on the facts of differentiation 
that exist between fiber types and the 
differences that exist in their chemical 
composition and associative risk levels 
in respect to public health must be 
considered a gross error. 

Countless studies and reports have 
presented the same conclusion: that 
differentiation between serpentine and 
amphibole fibers means differentiation 
in health risk. This WHO report (2014) in 
this regard is misleading and confusing 
and must be re-written bearing in mind 
this fundamental scientific concept; to do 
any less is to prejudice the report from its 
initiation. The WHO must have the courage 
to present the real facts.

All chrysotile products manufactured 
today are high density (non-friable) and 
in this category of products, where fibers 
are chemically locked into place, there 
is no scientific evidence that such these 
conditions will inevitably cause asbestos-
related diseases. Such assurance resides 
only in the anti-lobby propaganda. 
Occupational exposure of chrysotile 
workers today is categorically different from 
the past and in particular, the description 
presented by the WHO in its paper. In this 

regard, in the chrysotile history, there is the 
past and there is the present with regard to 
working conditions. Risk from exposure is 
dose related. At a level of 1f/cc of chrysotile 
exposure, that risk is so low that it has 
become almost technically non-measurable 
and numerous scientific published studies 
confirm this fact with peer reviewed data.

WHY IS ASBESTOS A PROBLEM?

In real terms, asbestos is a historical 
problem and spending vast sums on 
banning chrysotile will not save more lives 
today. It will only benefit large groups of 
vested interest who profit from such the 
advancement of sham science, fear and 
wide-spread deception.

A summary list of vested interests is worth 
considering:

●  Asbestos claim’s lawyers and their 
friends.

●  Producers of alternative products and 
fibers who rely on bans to sell their 
products (as a rule more expensive and 
less durable).

● Asbestos removal contractors.

●  Certain doctors and scientists that 
accept to be sponsored by anti-asbestos 
lobbyists and litigation businesses.

●  Insurance companies who rely on 
charging extra high premiums.

●  Political parties and others who receive 
large support from activists and asbestos 
litigation firms (especially in the USA).
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13th INTERNATIONAL 
CONFERENCE OF  
THE INTERNATIONAL 
MESOTHELIOMA  
INTEREST GROUP

As mentioned at the beginning of this 
document, a conference was recently held 
in Birmingham, UK.

During the conference, clear statements 
have been made regarding the relationship 
between chrysotile and mesothelioma. It has 
been clearly stated that the mesothelioma 
observed was a consequence of heavy 
uncontrolled use of amphibole fibers 
exposure in the past till 1980.

It has also been indicated that the 
correlation must be made between 
mesothelioma and the use of amphiboles 
and not chrysotile. Dr. Peto informed 
the delegates that the science does not 
permit to say plainly anything and forever. 

Scientists make presumption based on 
evidence and he added that in this case 
he was obliged to declare that chrysotile 
should not been seen as the cause of 
enhanced mesothelioma rates in the UK. 
The statement, based on rigorous scientific 
research and evidence, caused visible 
frustration from a strong presence of anti 
asbestos activists and lobbyists.

Many recent scientific publications are of 
great interest on this matter. However all 
of them have been ignored or dismissed 
by the WHO and anti-asbestos activists 
and the anti-asbestos lobby (updated June 
2016) among others.
(see Annex C)

TOWARDS PERSONALIZED CARE

iMig 2016

MAY 1-4, 2016
BIRMINGHAM, UK



36  I  A REVIEW OF THE WORLD HEALTH ORGANIZATION’S PUBLICATION  I  2016

HAZARD  
IS NOT RISK

Characterizing a hazardous substance is 
not equal to assessing the true risk.

HAZARD characterization is an essential, 
but insufficient component of risk 
assessment, which also comprises exposure 
data over time and estimation on the likely 
RISK under actual conditions of use.

Because the IARC classification refers 
only to “hazard identification”, and does 
not refer to “risk assessment”, because 
the components of dose under actual 
conditions are absent.

The IARC classification is not meant 
and should not be used as the only “risk 
management” instrument for eventual 
regulatory action.

1. The IARC monograph, on which the 
WHO is based, has been the subject of 
misrepresentation of its real meaning: the 
IARC classification of human carcinogens 
is about hazard, not actual risk.

ON THE TRUE MEANING OF IARC 
CLASSIFICATION OF “HUMAN 
CARCINOGENS”

The present classification of “human 
carcinogens” by the International Agency for 
Research on Cancer (IARC) includes some 
agents, mixtures and activities, divided into 
five main groups, as shown here.

Group 1 Carcinogenic to humans
Group 2A Probably carcinogenic
Group 2B Possibly carcinogenic
Group 3 Not classifiable
Group 4 Probably not carcinogenic

http://monographs.iarc.fr/ENG/Classification/
index.php

GROUP 1: THE AGENT IS CARCINOGENIC 
TO HUMANS.
This category is used when there is 
sufficient evidence of carcinogenicity in 
humans. Exceptionally, an agent may be 
placed in this category when evidence 
of carcinogenicity in humans is less than 
sufficient but there is sufficient evidence 
of carcinogenicity in experimental animals 
and strong evidence in exposed humans 
that the agent acts through a relevant 
mechanism of carcinogenicity.

GROUP 2:
This category includes agents for which, 
at one extreme, the degree of evidence 
of carcinogenicity in humans is almost 
sufficient, as well as those for which, at 
the other extreme, there are no human 
data but for which there is evidence of 
carcinogenicity in experimental animals. 
Agents are assigned to either Group 
2A (probably carcinogenic to humans) 
or Group 2B (possibly carcinogenic to 
humans) on the basis of epidemiological 
and experimental evidence of 
carcinogenicity and mechanistic and other 
relevant data.
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GROUP 3: THE AGENT IS NOT 
CLASSIFIABLE AS TO ITS 
CARCINOGENICITY TO HUMANS:
This category is used most commonly 
for agents for which the evidence of 
carcinogenicity is inadequate in humans 
and inadequate or limited in experimental 
animals.

GROUP 4: THE AGENT IS PROBABLY NOT 
CARCINOGENIC TO HUMANS.
This category is used for agents for 
which there is evidence suggesting lack 
of carcinogenicity in humans and in 
experimental animals. In some instances, 
agents but evidence suggesting lack of 
carcinogenicity in experimental animals, 
consistently and strongly supported by 
a broad range of mechanistic and other 
relevant data may be classified in this group. 

THE CASE OF ASBESTOS
Presently, the IARC has classified asbestos 
(all fiber types, without distinction between 
chrysotile and the amphiboles) in «GROUP 
1» (carcinogenic to human). Currently, some 
108 other agents, mixtures and activities 
are included in this group. No one will 
permit to itself to propose to stop the use of 
all these 108 substances for health reason.

In the Preamble* to the IARC Monographs 
amended January 2006, a cancer “hazard” 
is an agent that is capable of causing 
cancer under some circumstances, 
while a cancer “risk” is an estimate 
of the carcinogenic effects expected 
from exposure to a cancer hazard. The 
Monographs are an exercise in evaluating 
cancer hazards, despite the historical 
presence of the word “risks” in the tile. 

The distinction between hazard and risk 
is important, and the Monographs identify 
cancer hazards even when risks are very 
low at current exposure levels, because 
new uses or unforeseen exposures could 
engender risks that are significantly higher.

*http://monographs.iarc.fr/ENG/Preamble/
index.php

The question then is whether the inclusion 
of an agent in the Group 1 of the IARC 
classification implies that it must be 
banned.

The answer is obviously « NO ». Who 
would think of banning oestrogen therapy, 
the contraceptive pill, boot and shoe 
manufacture and cabinet making, diesel 
motors, etc. simply because they are in 
the Group 1 classification of potential 
carcinogens of the IARC?

As mentioned above, the IARC 
classification is about hazards, not risk. 
Risk is the probability that a person will 
experience an adverse health effect if 
exposed to a hazard under actual 
conditions of exposure. For example, we 
know that the sun’s radiations are a hazard, 
that is, these rays have the potential to 
cause harm, but the risk will be minimal or 
non-existent or very high depending on the 
dose, on the actual conditions of exposure.

The same remark applies to chrysotile 
asbestos. There are plenty of studies 
published in peer-reviewed journals 
showing that at low exposure conditions, 
chrysotile can be used without 
demonstrable health effects. 
(see Annex D)
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RICH AND POOR  
COUNTRIES – WHERE 
THE WHO STANDS ON IT

In today’s often-distressed world, up to 
1.5 billion humans do not have access 
to potable water and 2.5 billion have no 
access to basic hygienic infrastructure. 
In South-East Asia and in Africa alone, 
diarrhea is responsible for no less than 
8.5% and 7.7% of deaths (UNDP Report 
2006). This translates into more that  
8 million people who die each year 
including approximately 2 million children. 
This is no longer poverty, rather it is 
profound misery.

In this world where we use thousands of 
products and substances, some of which 
can be dangerous to human health or 
potentially fatal or carcinogenic, instead 
of demanding a categorical ban, the world 
has learned to use them by following 
standardized procedures and measures. 
Countless such examples exist, including in 
Europe, where silica is both dangerous and 
carcinogenic yet used daily and safely.

Today, countries that use chrysotile fiber 
represent (as previously noted) 2/3’s of 
humanity. Many of these countries are in 
various stages of development and can 
be classified as emerging countries, who 
are making great efforts to provide their 
populations with a better quality of life. 
To do so, they need high quality, durable 
products which are affordable and well 
adapted to local conditions, which include 
the imperative of job creation. 

Prior to banning products that contain 
chrysotile, a much more expedient 
approach is to support the responsible and 
safe use of chrysotile with an emphasis on 
fostering good work practices. Chrysotile 
fiber and chrysotile-containing products 
are uniquely appropriate to the housing 
and infrastructure needs of developing 
countries because of their safety, durability, 
quality and ease of use.

Collectively, it is important to take stock 
of the responsibility to ensure that the 
interests of developing or low income 
countries are taken into account, before 
advancing the goals of special interest 
groups, such as the anti-asbestos lobby. 
This means respecting the right of all 
countries and in particular lower income 
ones to make sovereign and responsible 
decisions without harassment for or 
contempt by wealthy nations and activists.
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REPLACEMENT  
PRODUCTS OR FIBERS 
TO CHRYSOTILE

The safety of replacement fibers and products is critical subject that the WHO has chosen 
not to address in the 2014 paper. It is mentioned that many national governments, regional 
bodies and international organizations have identified alternatives and substitutes for the 
use of asbestos. But where are the serious scientific published studies on this regard? 

In 2005, a WHO/IARC workshop highlighted a worrying lack of research and data pertaining 
to many substitute products and recommended that serious scientific studies should 
rapidly be done for robust evaluation, before presenting acceptable recommendation 
regarding their use. What happened to that recommendation and why is the WHO not 
concerned about the potential and very real health effects of substitute fibers? Why ignore 
these risks?

International Convention 162 on the Safe Use of Chrysotile is very clear on this matter. 
When asbestos has to be replaced, it has to be by a substance, a product or fibers that are 
scientifically proven being safer and less harmful than asbestos. Nevertheless, the WHO 
keep silence on this matter on its publication.
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NEW EUROPEAN UNION 
DIRECTIVE – A MATTER 
OF CONCERN

It is understood that the WHO is 
responsible to guide or identify better work 
practices and/or implementing worker 
safety protection measures.

An important amendment has been 
adopted to Directive 2009/148/EC of the 
European Parliament and Counsel, on 
the Protection of workers from the risks 
related to asbestos exposure. This is in 
regard to the omission of Recital (2) from 
Directive 2003/18/EFC after the codification 
procedure, which established the obligation 
of implementing a preventive approach in 
the use of asbestos substitutes. This new 
directive came into force in 27 countries of 
the European Union in January 2010.

It is important to note that before the 
final amendment of the above-mentioned 
directive, the European Economic Social 
Committee give its opinion. The UE 
institution which gathers the representative 
of workers and employers of the 28 
Member States note that some important 
part were ignored. They particularly 
expressed their concerns about the 
removal of the recital 2 of the directors 
where it was indicated “the importance 
of a preventive approach, with regard to 
substitute fibers for asbestos”. This concern 
was obviated by the Commission that 
went to approve Directive 2009/148/EC 
maintaining the removal of recital 2. 

It is remarkable that activists and WHO 
keep silence on it.

In spite of the many interventions before 
the European Commission, countries are 
still waiting for a logical answer to such 
a change. Also despite the objections 
raised by the workers and employers of 28 
countries of the European Union and within 
European Economic and Social Committee 
(EESC) regarding this important part has 
finally disappeared from the legislative text.

Recital (2) from Directive 2003/18/
EEC, underscores the importance of a 
preventive approach to the use of asbestos 
substitutes. This approach is particularly 
important that workers who are exposed to 
substitute fibers and products nowadays 
mostly in Europe, should be aware that 
they could pose health problems. This 
judicious and necessary warning suddenly 
disappeared from Directive 2009/148/EEC. 
The WHO is certainly not, or cannot afford 
to be insensitive, to the potential risks of 
exposure to substitute products and fibers 
to which are exposed millions of people 
worldwide. 
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It seems reasonable to ask at the same 
time that all alternative products and fibers 
carrying a potential health risk should be 
controlled as strictly as possible. It seems 
more than logical that any industrial fibers 
which do have a potential health risk should 
be subject to the same restrictions and 
regulations as for chrysotile.

Considering all the efforts deployed in the 
name of health, and the approach taken 
by the European Union and WHO activists 
regarding other potential replacement 
fibers and products, for example crystalline 
silica (the EU permits users to conclude 
a voluntary accord instead of regulating) 
one must understand that there are two 
measures: it is evidently incoherent.

The European Commission Directive 
1999/77/EEC, dated 26 July 1999, 
addressed this issue. On many 
occasions, the fact that replacement 
fibers and products have not always 
been adequately evaluated as to their 
potential dangerousness must be 
preoccupying. International organizations 
such as International Agency for Research 
on Cancer (IARC) and the Scientific 
Committee on Toxicity, Ecotoxicity and the 
Environment (SCTEE), have also requested 
this scientific evaluation.

A genuine comparative risk assessment 
is necessary and requested. This is a 
fundamental requirement which will help 
make clear and honest decisions on the 
use of chrysotile and replacement fibers or 
products whose risk must also be well and 
scientifically documented.
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ANOTHER IMPORTANT 
SUBJECT FORGOTTEN  
BY THE WHO

1.  IS PRODUCED BY LOW ENERGY-
CONSUMING TECHNOLOGY

Manufacture on some products involve 
high energy consumption, which means a 
drain on finite resources (hydroelectricity, 
fossil fuels, etc.), some of which are non-
renewable.

Compared to products coming from the 
petrochemical or metallurgical industry, 
asbestos-cement products consume much 
less energy, in fact, the largest proportion 
of energy consumption goes into the 
production of cement.

2.  HAS A LONG USEFUL SERVICE LIFE

Short product life means you have to 
replace more often, create more waste, and 
needs more energy consumption, etc.

This resistance of asbestos-cement 
products to corrosion, to ultra-violet rays, 
to rot etc. is remarkable and unique. In fact, 
few other products have such a guaranteed 
long service life.

3.  IS MADE FROM SIMPLE STARTING 
MATERIALS

Production of final products may involve 
complex mixtures of synthetic starting 
materials, which may be harmful by 
themselves (ex. PVC made from vinyl 
chloride monomers – a known carcinogen), 
and present a risk not only for plant 
workers, but for general population well. 

Composition of high density asbestos-
cement products is uniquely simple, and 
technology is readily available to developing 
countries, without resorting to the use of 
more complex ingredients, whose safe 
handling may present difficulties far greater 
than those required for the controlled 
manufacture of asbestos-cement products.

4.  PRESENTS A RELATIVELY LOW RISK 
DURING ITS MANUFACTURE

Use of countless products may cause 
environmental damage to fauna, flora, 
rivers, lakes, the sea, underground waters 
may (does) occur, following explosions, 
radioactive leakage, acid precipitations, 
etc., as a result of systems malfunction, 
equipment failure, human error, 
carelessness or other unforeseen reasons 
(ex.: Bhopal, Chernobyl, Minamata).

With controlled plant operations, asbestos-
cement manufacturing presents a far lesser 
risk to the environment, compared to many 
other product manufacturing technologies 
based on synthetic chemistry or metallurgy.
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5.  PRESENTS A RELATIVELY LOW RISK 
WHEN IN USE

Some products may be consumed by 
fire, releasing large clouds of toxic and/or 
corrosive gases. 

Whereas many combustible construction 
materials may, in case of fire, release 
clouds of gases and/or fumes highly 
toxic to man and to the environment, 
asbestos-cement products are by definition 
resistant to heat and fire; in fact, they may 
actually prevent or minimize the spread of 
conflagration.

6.  PRESENTS A RELATIVELY LOW RISK 
WHEN STORED OR TRANSPORTED, 
PRIOR TO OR AFTER USE

Transportation and storage of some raw 
materials or finished products prior to their 
use, or when discarded after use  
(ex.: corrosive liquids, hazardous 
chemicals, storage of discarded PCBs, 
spent lead batteries, old tire piles, etc. may 
pose a hazard to both the environment or 
the general population. 

Transportation and handling of asbestos-
cement products does require appropriate 
card, by efficient and recognized practices 
are simple and straightforward. The safe 
transportation and storage of some other 
products is far more complex, and mishaps 
can (and do) occur. Compare the risk of 
environmental damage of a tanker full of 
crude oil or other petrochemicals to the risk 
of a cargo of asbestos-cement products.

7.  CONSTITUTES A RELATIVELY LOW RISK 
AT FINAL DISPOSAL SITE

Some products present a high degree of 
hazard to the environment (soil and/or water 
contamination) if not securely contained in 
specially designed and tightly supervised 
disposal sites. 

Safe disposal of many modern products 
and waste has become an environmental 
and economic nightmare, often requiring 
especially designed and costly disposal 
sites, which must be monitored constantly 
to prevent leakage of contaminating 
substances into the environment. Waste 
management is often so complex and 
costly that “easier” solutions are often 
found… Chrysotile-cement waste disposal 
is inexpensive, simple and recognized 
practices are well known. They are made of 
naturally occurring material which returns to 
the environment after use.
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CHRYSOTILE CEMENT 
VERSUS OTHER  
BUILDING MATERIALS
Over the past 15 years chrysotile cement products have demonstrated some advantages over other building 
materials such as asbestos-free fiber-cement products and metal roofing.

Apart from its remarkable properties chrysotile cement has a better price and durability – its service life is 50 to 
60 years and over. Besides, the use of local Portland cement helps save currency funds and labor costs. Their 
production is less energy-consuming. Taking into account all these factors we can conclude that chrysotile cement 
products have obvious environmental advantages over competitive products.

N CHARACTERISTICS ASBESTOS-CEMENT 
SHEETS

CORRUGATED GALVANIZED 
IRON SHEETS ALUMINUM SHEETS

1 Service life 50(min) Stainless 10-15 N/A

2 Maintenance Not required Every 3-5 years Not required

3 Fire danger Inhibitor Tend to distort and melt Tend to distort and melt

4 Heat insulation Good Weak Weak

5 Sound insulation Good Weak Weak

6 Wind and rain-generated noise 
absorption

Good (reduces the noise) Weak Weak

7 Energy consumption required for 
manufacturing (k.W.h/sq.meter)

1.0 36.6 33.0

8 Potential work pressure Intensive Low Low

9 Aerodynamic resistance after 
installation

Good Weak Weak

10 Weathering No Rusting of drilled holes and 
cracked zinc coating

Oxidation of the surface

11 Bimetallic reaction No No When contacting with concrete and 
other materials if wet

12 Condensation Low, having no effect on the 
sheet

High, leading to corrosion High, affecting the sheet

13 Protective coating Not required Not required Necessary to prevent a direct contact 
with cement, lime, iron, copper, etc.

14 Storage May be kept in the open in 
working areas

Must be kept indoors to prevent 
weathering

Must be kept indoors to prevent 
weathering

15 Efficiency of coverage Almost 50% higher than that 
of corrugated galvanized iron 
sheets and aluminum sheets

The area coverage is only 67% 
of that with asbestos-cement 
sheets

The area coverage is only 67% of that 
with asbestos-cement sheets

16 Cost Low High High

U.S. Department of the Interior  |  U.S. Geological Survey (USGS)  |  Circular 1255-KK



A REVIEW OF THE WORLD HEALTH ORGANIZATION’S PUBLICATION  I  2016  I  45

MINERAL COMMODITY 
PROFILES – ASBESTOS

Energy required by the U.S. asbestos mining industry in 1973 averaged an equivalent to 10.6 million British thermal 
units (MBtu) per metric ton of cleaned and graded chrysotile product. The survey covered all producers in Arizona, 
California, North Carolina and Vermont and included estimates of energy content for various fuels used in mining 
and milling. On a tonnage basis energy used was equivalent to 1,500 kilowatthours per ton (kWh/t) of usable fiber 
(table 26). Estimated costs for producing asbestos were $3.5 million or $25.86 per ton calculated in 1983 dollars. 
The ease of mining the Coalinga deposit kept the average U.S. energy requirements low (Clifton, 1985). In 1976 
energy requirements at a large Canadian mine and mill were higher at 2,725 to 3,110 kWh/t than those of the 
average U.S. producer requirements (Clifton, 1985: table 27).

A study of the energy content of three cladding materials was done in the United Kingdom in 1979 for the Asbestos 
Information Centre. The study started at the mines for the raw materials and ended at the building sites. All relevant 
and significant energy expenditures and credits were calculated. The study determined that 16.42 kilowatthours 
(kWh) of energy was required to manufacture a square meter of corrugated asbestos cement sheet, 68.92 kWh was 
required for a square meter of corrugated aluminum sheeting, and 123.5 kWh was required for a square meter of 
plastic coated corrugated sheet steel (Schatzberger, 1979).

PARAMETERS AC TRUSSED ROOFING SYSTEMS SELF-SUPPORTED ROOFING SYSTEMS
Collateral load on roof Flexibility in hanging electrical fixtures, ducts, sprinklers 

from the roof.
Only light weight fixtures can be hung and from 
predetermined positions only.

Fire protection Can be provided by column encasement or by in 
tumescent painting of the structure.

Fire protection cannot be easily provided.

Roof geometry Irregular shaped buildings with high bay & low bay roofs 
can be easily provided

Providing buildings of irregular shapes & difference in 
heights is difficult, cumbersome & uneconomical.

Eco friendly Manufacturing process of steel utilizes high quantum of 
coal or energy and process leads to slag generation.

Eco friendly process and technology. Uses fly ash (35%) 
and leads to no pollution.
Consumes low energy compared to metal roofing.

Raw materials 100% imported leads to loss in foreign exchange and 
employment creation.

10% imports.

Supporting R.C. structures Light R.C. works are required & entire building can be 
completed in 90 days’ time.

Heavy R.C .beams & foundations are required for 
supporting these roofs, and, require almost 3-4 months 
for R.C. works itself.

Clear span of building Clear spans of up to 80 m can be provided. Maximum clear spans of up to 35 m only can be 
provided.

Provision of roof accessories Wide range of roof accessories such as turbo vents, 
ridge vents, roof monitors, skylights, roof platforms can 
be provided.

Only limited range of roof accessories such as turbo 
vents & skylights can be provided.
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CONCLUSION

The purpose of this study was to review 
the points raised by the WHO’s 2014 paper 
titled, “Chrysotile Asbestos” and in so 
doing, draw attention to the many factual 
errors, policy contradictions, and distortion 
of facts therein, so that an objective and 
facts-based understanding of the issues 
can be established. 

It is hoped that this has been achieved by 
pointing out the need to establish a fully 
comprehensive scientific frame of reference 
for any science-based assertions; for the 
need to reflect the importance of fiber 
differentiation in determining results of 
asbestos exposure and relevant policy 
implications; for the immediate clarification 
of contradictions and inconsistencies in 
certain statistical predictions related to 
potential deaths attributed to asbestos 
exposure; and the need to avoid unilateral 
policy advocacy that ignores the interests 
of all stakeholders in pursuit of an advocacy 
agenda of the few.
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ANNEX A

Weill H, Hughes J and  
Waggenspack C. (1979).
Influence of dose and fiber type on 
respiratory malignancy risk in asbestos-
cement manufacturing. Am Rev Respir Dis. 
120(2): 345-354.

An investigation of 5,45 asbestos-cement 
manufacturing workers, showing no raised 
mortality resulting from exposure for 20 
years to chrysotile asbestos at exposure 
levels equal to or less than 100 MPPCF.
years (corresponding to approximately 15 
fibers/ml x years).

The authors state: ”…However, the 
demonstration that low cumulative and 
short-term exposures did not produce 
a detectable excess risk for respiratory 
malignancy may be of assistance in 
the development of regulatory policy, 
because a scientifically defensible position 
based on these date is that there are low 
degrees of exposure not associated with a 
demonstrable excess risk”.

Thomas HF, Benjamin IT, Elwood PC and 
Sweetnam PM. (1982).
Further follow-up study of workers from an 
asbestos-cement factory. Br J Indus Med. 
39(3): 273-276.

In an asbestos-cement factory using 
chrysotile only, 1,970 workers were 
traced, and their mortality experience 
was examined. There was no appreciably 
raised standardized mortality ration (SMR) 
for the causes of death investigated, 
including all causes, all neoplasms, cancer 
of the lung and pleura, and cancers of the 
gastrointestinal tract. The authors indicate: 

“Thus the general results of this mortality 
survey suggest that the population of the 
chrysotile asbestos-cement factory studied 
is not an excess risk in terms of total 
mortality, all cancer mortality, cancers of 
the lung and bronchus, or gastrointestinal 
cancers”.

Berry G and Newhouse ML. (1983). 
Mortality of workers manufacturing friction 
materials using asbestos. Br J Indus Med. 
40(1): 1-7.

A mortality (1942-1980) study carried out in 
a factory producing friction materials, using 
almost exclusively chrysotile. Compared 
with national death rates, there were no 
detectable excess of deaths due to lung 
cancer, gastrointestinal cancer, or other 
cancers. The exposure levels were low, with 
only 5% of men accumulating 100 fiber-ml 
x years. The authors state: ”The experience 
of this factory over a 40-year period showed 
that chrysotile asbestos was processed 
with no detectable excess mortality”.

Gardner MJ, Winter PD, Pannett B and 
Powell CA. (1986). 
Follow-up study of workers manufacturing 
chrysotile asbestos-cement products. Br J 
Indus Med. 43: 726-732.

A cohort study carried out on 2,167 
subjects employed between 1941 and 
1983. No excess of lung cancers or other 
asbestos-related excess death is reported, 
at mean fiber concentrations below 1f/
ml, although higher levels had probably 
occurred in certain areas of the asbestos-
cement factory.
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Ohlson CG and Hogstedt C. (1985).
Lung cancer among asbestos-cement 
workers. A Swedish cohort study and a 
review. Br J Indus Med. 42(6): 397-402.

A cohort study of 1,176 asbestos-cement 
workers in a Swedish plant using chrysotile 
asbestos showing no excess related 
mortality at exposures of about 10-20 
fibers/ml.years.

Newhouse ML and Sullivan KR. (1989). 
A mortality study of workers manufacturing 
friction materials: 1941-86.
Br J Indus Med. 46(3): 176-179.

The study referred to in the preceding 
slide has been extended by seven years. 
The authors confirm that there was no 
excess of deaths from lung cancer or other 
asbestos related cancers, or from chronic 
respiratory disease. After 1950, hygienic 
control was progressively improved at this 
factory, and from 1970, levels of asbestos 
have not exceeded 0.5-1.0f/ml. The authors 
conclude: “It is concluded that with good 
environmental control, chrysotile asbestos 
may be used in manufacture without 
causing excess mortality”.

Liddell FDK, McDonald JC and 
McDonald A. (1997). 
A mortality study of workers manufacturing 
friction materials: 1941-86. Ann Occup Hyg. 
41: 13-35.

This study is undoubtedly the largest 
cohort of asbestos workers ever studied 
and followed for the longest period is that 
of the miners and millers of the chrysotile 
mines in Quebec. The cohort, which was 
established in 1966, comprises some 
11,000 workers born between 1891-1920 
and has been followed ever since. The 
authors have updated their study several 
times, with a total of 9,780 men traced into 
1992. Results from exposures below 3000 
mpcf x years, roughly equivalent to 900 
fibers/ml x years – or, say 45 fibers/ml for 
20 years – lead the authors to conclude: 
“Thus it is concluded from the point of view 
of mortality that exposures in this industry 
to less than 300 mpcf.years has been 
essentially innocuous”.

Paustenbach DJ, Finley BL, Lu ET, 
Brorby GP and Sheehan PJ (2004). 
Environmental and occupational health 
hazards associated with the presence of 
asbestos in brake linings and pads (1900 to 
present): A “state-of-the-art review”.  
J Toxicol Environ Health. Part B7: 33-110.

This publication is a “state-of-the-art” 
review of the risk associated with the 
use of asbestos in the manufacture of 
friction materials and their use in the 
general automotive service industries. This 
review, covering studies and observations 
published over several decades, 
demonstrate that in general, exposures 
have been minimal and did not show any 
demonstrable risk when chrysotile was 
used, and that the relatively few instances 
of increased health risks were always 
associated with the use of amphiboles.

Yarborough CM. (2006). 
Chrysotile as a cause of mesothelioma: 
An assessment based on epidemiology. 
Critical Reviews in Toxicology. 36: 165-187.

This is an extensive review of the 
epidemiological cohort studies undertaken 
to evaluate the extent of the evidence 
related to exposure to free chrysotile 
fibers, with particular attention to 
confounding by other fiber types, job 
exposure concentrations, and consistency 
of findings. This review of 71 asbestos 
exposed cohorts to free asbestos fibers 
does not support the hypothesis that 
chrysotile, uncontaminated by amphibolic 
substances, causes mesothelioma.

Carel R. Olsson AC, Zaridze D, 
Szeszenia-Dabrowska N, Rudnai P, 
Lowwowska J, Fabianova E, Cassidy A, 
Mates D, Bencko V, Foretova L, Janout 
V, Fevotte J, Fletcher T, Mannetje A, 
Brennan P, Boffetta P. (2007).
International Agency for Research on 
Cancer, Lyon, France. Occupational 
exposure to asbestos and man-made 
vitreous fibers and risk of lung cancer: a 
multicenter case-control study in Europe. 
Occup Environ Med. Aug: 64(8): 502-8 
Epub 2006 Oct 19
http://oem.bmj.com/cgi/content/full/64/8/502
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The multi-center case-control study was 
carried out in six regions of Eastern and 
Central Europe and in the U.K. Comparison 
of odds ratios for asbestos exposure has 
shown that occupational exposure to 
asbestos does not appear to contribute to 
the lung cancer burden in men in Central 
and Eastern Europe while in contrast, the 
lung cancer risk in the U.K. is increased 
following exposure to asbestos. The 
authors conclude: “In this large community-
based study occupational exposure to 
asbestos. And MMVF does not appear 
to contribute to the lung cancer burden 
in men in Central and Eastern Europe. In 
contrast, in the U.K. the authors found an 
increased risk of lung cancer following 
exposure to asbestos. Differences in fiber 
type and circumstances of exposure may 
explain these results”.

Mangold C, Clark K, Madl A and 
Paustenbach D. (2006). 
An exposure study of bystanders and 
workers during the installation and removal 
of asbestos gaskets and packing. J Occup 
Envriron Health. 3: 87-98.

In response to concerns raised in a report 
to the US Navy in 1977 on exposure to 
asbestos associated to gasket work, a 
series of studies was performed from 
1982 to 1991 to evaluate the airborne 
concentrations of chrysotile asbestos 
associated with replacing gaskets and 
packing materials. The results indicated 
that the 8-hout time-weighted (TWA) 
average concentrations were between 0.01 
to 0.03 fiber/cc.

White N, Nelson G and Murray J. (2008). 
South African experience with asbestos 
related environmental mesothelioma: Is 
asbestos fiber type important? Regul 
Toxicol and Pharmacol 42: S92-S96.

South Africa, like Australia, represents a 
very particular situation in the history of 
the use of asbestos. These countries have 
historically been the major producers of 
amphiboles (crocidolite and amosite), and 
South Africa also produced amosite and 
chrysotile. In both these countries, the 

number of mesothelioma cases has been 
much higher than anywhere else in the 
world. The authors have indicated that 
23% of cases in South Africa were found 
in persons never employed in mining, 
but were found associated with living 
an neighborhoods close to amphibole 
mining facilities, thus associated with 
“environmental” exposure. However, there 
were no cases of mesothelioma associated 
with exposure to chrysotile. The authors 
conclude: ”No cases of mesothelioma were 
associated with South Africa chrysotile. 
Consequently, in the vast majority of 
cases of mesothelioma, environmental 
exposure to asbestos occurred in the 
North Cape province, in proximity to 
mines, mills and dumps where crocidolite 
was processed. Crocidolite appears more 
mesotheliomagenic than amosite, and 
chrysotile has not been implicated in the 
disease. This is true for both occupationally 
and environmentally exposed individuals”.

Sichletidis L, Chloros D, Spyratos D, 
Haidich AD, Fourkiotou I, Kakoura M, 
Patakas D. (2008). 
Mortality from occupational exposure to 
relatively pure chrysotile: A 39-year study. 
Respiration. 78: 63-68. Published Online: 
October 9, 2008
http://content.karger.com/ProdukteDB/
produkte.

An investigation covering a span of 
almost 40 years on the mortality rate 
among workers exposed to relatively 
pure chrysotile in an asbestos-cement 
factory that opened in 1968 in Greece. The 
factory used approximately 2,000 tonnes 
of chrysotile annually until 2005. Fiber 
concentration was measured regularly, 
and was always below permissible levels. 
Date and cause of death were recorded 
among all active and retired workers. 
No case of mesothelioma was reported. 
Overall mortality rate was significantly lower 
than that of the Greek general population. 
Conclusions of the authors: “Occupational 
exposure to relatively pure chrysotile within 
permissible levels was not associated with 
a significant increase to lung cancer or with 
mesothelioma”.
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ANNEX C

Downloaded from http://oem.bm.com/on 
Mat 10, 2016. Published by group bmj.com

Pleural mesothelioma and lung cancer 
risks in relation to occupational history 
and asbestos lung burden
Claire Gilhan, Christine Rake, Garry 
Burdett, Andrew G. Nicholson, Leslie 
Davison, Angelo Franchini, James 
Carpenter, Johh Hodgson, Andrew Darnton 
and Julian Peto

Occup Environ Med 2016 73:290-299 
originally published online December 29, 2015
Doi 10.1136/oemed-2015-103074

Updated information and services can be 
found at:
http://oem.bmj.com/content/73/5/290

CONCLUSION
Our results confirm the major contribution 
of amosite to UK mesothelioma incidence 
and the substantial contribution of 
non-occupational asbestos exposure, 
particularly in women.

Airborne asbestos exposures associated 
with the installation and removal of 
roofing products
Lotter, J.T. et al.

J Occup Environ (2016) Vol 13, Issue 8, 121-131
DOI:10.1080/15459624.2016.1183010

The findings indicate that short-term 
and full-shift exposures from the use of 
asbestos-containing roofing products were 
typically well below applicable occupational 
exposure limits. Additionally, the cumulative 
exposures associated with roofing work 
would be well below published chrysotile 
no-observed-adverse-effect-levels 
(NOAELs) for asbestos-related diseases.

The WHO document hardly recognizes the 
vast difference in risk between chrysotile 
and the amphiboles varieties. The following 
references from peer-reviewed scientific 
publications should have also received full 
consideration by WHO but have not been 
considered.

DIFFERENCE OF PATHOGENIC 
POTENTIAL ACCORDING TO FIBER 
TYPES

a) Evidence from morbidity and mortality 
studies in persons exposed to chrysotile 
exclusively

Wagner JC, Newhouse ML, Corrin B, 
Rossiter CE and Griffiths DM. (1988). 
Correlation between fiber content of the 
lung and disease in East London asbestos 
factory workers. British Journal of Industrial 
Medicine 45(5):305-308.

“We believe therefore that chrysotile is 
the last harmful form of asbestos in every 
respect and that more emphasis should 
be laid on the different biological effects of 
amphiboles and serpentine asbestos fiber”.
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Kleinerman J. (1988). 
The pathology of asbestos related lung 
disease. Proceedings, The Fleischner 
Society, Eighteenth Annual Symposium on 
Chest Disease, Montréal, Canada, 16-18 
May, pp. 33-46.

“Most asbestos workers who develop 
mesothelioma are exposed to amphibole 
asbestos. Few mesotheliomas are found 
in workers exposed to chrysotile. The 
tremolite exposure is considered to play 
a major role in the development of the 
mesotheliomas in these cases”.

Dunnigan J. (1988). 
Commentary: Linking chrysotile asbestos 
with mesothelioma. American Journal of 
Industrial Medicine 14:205-209

Overview of evidence showing unlikeliness 
of link of mesothelioma with chrysotile 
exposure. Epidemiological studies from 
USA (Weiss, McDonald and Fry, Dement) 
from Britain (Newhouse, Thomas, Acheson) 
are analyzed, and lung burden studies 
(Pooley, Wagner, Jones. A.D. McDonald) 
are also pointed to.

Hughes JM, Weill H and  
Hammad YY. (1987). 
Mortality of workers employed in two 
asbestos cement manufacturing plants. 
British Journal of Industrial Medicine 
44(3):161-174.

Mortality of 6,931 employees of two 
asbestos cement factories was studied. In 
one of them (plant 2), crocidolite was used 
along with chrysotile. There were 10 cases 
of mesothelioma in this study, 8 of whom 
from the plant 2. The case-control analysis 
found a significant relation between risk 
of mesothelioma and proportion of time 
spent in the area of making a/c pipes where 
crocidolite was used.

Gardner MJ and Powell CA. (1986). 
Mortality of asbestos cement workers using 
almost exclusively chrysotile fiber. Journal 
of the Society of Occupational Medicine 
36(4):124-126.

Three studies are reviewed of asbestos-
cement workers using almost exclusively 
chrysotile in Great Britain and in Sweden. 
No asbestos-related mortality in meaningful 
excess of expected was found. The authors 
state: “This is in contrast with most studies 
of workers making similar products from 
mixed fibers containing mainly chrysotile 
but also amphiboles, crocidolite and 
amosite”.

Berry G and Newhouse ML. (1983).
Mortality of workers manufacturing friction 
materials using asbestos. British Journal of 
Industrial Medicine 40(1)1-7.

Study of 13,400 workers (friction materials) 
showing no mesothelioma when chrysotile 
only was used, but 10 mesotheliomas when 
crocidolite was also used.

Thomas HF, Benjamin IT, Elwood PC and 
Sweetnam PM. (1982).
Further follow-up study of workers from an 
asbestos cement factory. British Journal of 
Industrial Medicine 39(3): 273-276.

Study of 1,970 a/c workers, showing no 
case of mesothelioma over 40-year period 
when chrysotile only was used, but 2 
mesotheliomas when crocidolite was used 
during a 2-year period.

McDonald AD and Fry J. (1982).
Mesothelioma and fiber type in three 
American asbestos factories – Preliminary 
report. Scandinavian Journal of Work, 
Environment and Health 8 (Supplement 1): 
53-58.

Study of yarns, cloth and packings, and 
also gaskets manufacturing, sowing only 1 
case of mesothelioma / 2,341 workers when 
almost exclusively chrysotile was used, and 
18 cases / 1,429 workers when mixed fiber 
types were used.
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Acheson ED, Gardner MJ, Pippard EC 
and Grime LP. (1982).
Mortality of two groups of women who 
manufactured gas masks from chrysotile 
and crocidolite asbestos: a 40-ear follow-
up. British Journal of Industrial Medicine 
39(4): 344-348.

Study of gas mask workers showing no 
case of mesothelioma when chrysotile only 
was used, and 5 cases / 757 workers using 
crocidolite.

McDonald AD and McDonald JC. (1978).
Mesothelioma after crocidolite exposure 
during gas mask manufacture. 
Environmental Research 17(3): 340-346

Exposure to crocidolite in making war-
time military gas-masks in Quebec led to 
accumulation of 9 cases of mesothelioma 
out of 56 deaths (16%). High amounts of 
crocidolite (and some chrysotile) were 
found in their lungs. This compares with 
incidence of mesothelioma, 0.26% of 
deaths in the Quebec (chrysotile) mines.

Weiss W. (1977).
Mortality of a cohort exposed to chrysotile 
asbestos. Journal of Occupational 
Medicine 19(11): 737-740.

Study showing no case of mesothelioma in 
millboard and paper manufacturing when 
chrysotile only is used.

b) Evidence from mineral analysis of 
lung content

Wagner JC, Newhouse ML, Corrin B, 
Rossiter CER and Griffiths DM. (1988).
Correlation between fiber content of the 
lung and disease in East London asbestos 
factory workers. British Journal of Industrial 
Medicine 45(5): 305-308.

The lungs from 36 past workers of 
an asbestos factory using chrysotile, 
crocidolite, and amosite were examined. 
Crocidolite and amosite lung contents 
were strongly associated with asbestosis, 
and with mesothelioma, whereas no such 
correlation was evident with chrysotile and 
mullite.

Wagner JC, Moncrieff CB, Coles R, 
Griffiths DM and Munday DE. (1986).
Correlation between fiber content of the 
lungs and disease in naval dockyard 
workers. British Journal of Industrial 
Medicine 43(6): 391-395.

Study showing increasing amounts of 
amphiboles in lung tissue with increasing 
severity of asbestosis, but no increase of 
chrysotile.

Churg A. (1985).
Malignant mesothelioma in British 
Columbia in 1982. Cancer 55(3): 672-674.

Study showing a 300-fold increase of 
amphiboles in lung tissue of mesothelioma 
cases, but no difference with general 
population with regard to chrysotile lung 
content.

Churg A. (1988).
Chrysotile, tremolite, and malignant 
mesothelioma in man. Chest 93(3): 621-628.

Churg maintains that of 53 cases of 
mesothelioma ever reported as caused by 
chrysotile, in fact 51 may be attributed to 
contamination by tremolite, crocidolite and/
or amosite.

Jones JSP, Roberts GH Pooley FD, Clark 
NJ, Smith PG, Owen WG, Wagner JC, 
Berry G and Pollock DJ. (1980).
The pathology and mineral content of lungs 
in cases of mesothelioma in the United 
Kingdom in 1976. Biological Effects of 
Mineral Fibers, J.C. Wagner Editor, Vol. 
1, International Agency for Research on 
Cancer, IARC Scientific Publications No. 
30, Lyon: 187-199.

Study in U.K. showing that patients with 
mesothelioma have a far greater number of 
amphiboles in their lungs, but same amount 
of chrysotile when compared to controls.
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McDonald AD. (1980).
Mineral fiber content of lung in mesothelial 
tumors. – Preliminary report. Biological 
effects of Mineral Fibers, J.C. Wagner 
Editor, Vol. 2, International Agency for 
Research on Cancer, IARC Scientific 
Publications No. 30, Lyon: 681-685.

Same observation as above for patients 
with mesothelioma in North America.

Churg A. (1982).
Asbestos fibers and pleural plaques in 
a general autopsy population. American 
Journal of Pathology 109(1): 88-96.

Study showing that patients with pleural 
plaques haves a 50-fold increase of 
amphiboles compared to chrysotile.

Wagner JC, Berry G and  
Pooley FD. (1982).
Mesothelioma and asbestos type in asbestos 
textile workers: a study of lung contents. 
British Medical Journal 285: 603-606.

In an asbestos textile factory that utilized 
mainly chrysotile with some crocidolite, less 
chrysotile and more crocidolite fiber were 
found in the lungs of 12 persons who had 
died of mesothelioma than in the lungs of 
controls without mesothelioma.

Wagner JC, Pooley FD , Berry G Seal 
RME, Munday DE, Morgan J and  
Clark NJ. (1982).
A pathological and mineralogical study 
of asbestos-related deaths in the 
United Kingdom in 1977. The Annals of 
Occupational Hygiene, Inhaled Particles V, 
26(1-4): 423-431.

Study showing a 100 fold increase 
of amphiboles in lung tissue, but 
similar amount of chrysotile in referred 
pneumoconiosis patients.

Gylseth B, Mowe G and  
Wannag A. (1983).
Fiber type and concentration in the lungs 
of workers in an asbestos cement factory. 
British Journal of Industrial Medicine 40(4): 
375-379.

The predominant asbestos type used in 
a Norwegian asbestos-cement factory 
(1942-1980) has been chrysotile (91.7%) 
with small admixture of amosite (3.1%) 
crocidolite (4.1%) and anthophyllite (1.1%). 
In the lungs of workers who had died of 
mesothelioma (4) or of lung cancer (3), the 
percentage of chrysotile fibers was 0%-9% 
whereas the corresponding proportion for 
the amphiboles was 76% and 99%.

Rowlands N, Gibbs GW and  
McDonald AD. (1982).
Asbestos fibers in the lungs of chrysotile 
miners and millers – A preliminary report. 
The Annals of Occupational Hygiene, 
Inhaled Particles V, 26(1-4): 411-415.

Lung samples from 47 workers of chrysotile 
mines in Quebec who had died of various 
causes not related to asbestos were 
studied. Similar quantities of chrysotile and 
tremolite were found although tremolite 
admixture to chrysotile ore is extremely 
small. It indicates that tremolite persisted in 
the lung while chrysotile was dissolved.

McDonald AD, McDonald JC and  
Pooley FD (1982).
Mineral fiber content of lung mesothelial 
tumors in North America. The Annals of 
Occupational Hygiene, Inhaled Particles V, 
26(1-4): 417-422.

99 case-control pairs of lung tissue 
specimens were examined from persons 
who had died of mesothelioma in North 
America. High content of amosite was 
found in 26 cases and 8 controls, and high 
content of crocidolite in 15 cases and 5 
controls, while content of chrysotile was 
equal in cases and controls.
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Gibbs AR, Jones JSP, Pooley FD, 
Griffiths DM and Wagner JC. (1989).
Non-occupational malignant 
mesotheliomas. Non-occupational 
Exposure to Mineral Fibers, Eds. J. Bignon, 
J. Peto and R. Saracci. WHO/IARC Scientific 
Publications, No. 90, Lyon: 219-228.

The mineral content of the lungs from 84 
cases of malignant pleural mesothelioma 
was estimated by electron microscopy and 
energy-dispersive X-ray analysis. These 
cases were chosen because the history of 
asbestos exposure was absent, indirect 
or ill-defined. The chrysotile counts in the 
lungs from these mesothelioma cases 
were similar to those in controls and in a 
previous series of mesotheliomas in which 
the majority has had direct exposure to 
asbestos. These findings confirm those of 
previous studies indicating the amphiboles 
are more important than chrysotile in the 
causation of malignant mesothelioma. The 
results confirm that some mesotheliomas 
develop in the absence of asbestos 
exposure. “It is possible that chrysotile 
might potentiate the effects of amphiboles, 
but we believe that it has either no potential 
(or a very low one) for mesothelioma 
induction on its own”.

Albin A, Pooley FD,  
Strömberg U, Attewell R, Mitha R and 
Welinder H. (1994).
Retention patterns of asbestos fibers 
in lung tissue among asbestos cement 
workers.

A study which showing which showing 
different kinetics for amphibole and 
chrysotile fibers in human lung tissue. 
Amphibole fiber concentrations increase 
with duration of exposure, whereas 
chrysotile concentrations do not. The 
authors indicate that their study supports 
a former finding of a possible adaptive 
clearance of chrysotile, and conclude that 
their findings “support the hypothesis that 
adverse effects are associated rather with 
the fibers that are retained (amphiboles), 
than with the ones being cleared (largely 
chrysotile)”.
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ANNEX D

IARC 100C ASBESTOS – LIST OF STUDIES THAT WERE NOT INCLUDED IN 
THE IARC EVALUATION

EPIDEMIOLOGY STUDIES:

Roggli et al. (2002a):
Roggli et al. (2002) examined the 
association of the development of 
mesothelioma to contaminating tremolite 
fibers present in chrysotile dust and 
talc. The authors examined 312 cases 
of mesothelioma, for which fiber burden 
analyses of lung parenchyma had been 
performed by means of scanning electron 
microscopy. The amount of tremolite, 
non-commercial amphiboles, talc and 
chrysotile was determined. Of the 312 
cases, 166 had tremolite with 81 of these 
above background levels. Fibrous talc 
was identified in 193 cases with a strong 
correlation to the tremolite content (P 
<0.0001). Chrysotile was identified in only 
32 cases, but still correlated strongly with 
the tremolite content (P <0.0001). Non-
commercial amphibole fibers (tremolite, 
actinolite and/or anthophyllite) were the 
only fiber types found above background 
in 14 cases. The authors concluded that 
tremolite in lung tissue samples from 
mesothelioma victims derived from both 
talc and chrysotile and that tremolite 
accounts for a considerable fraction of 
the excess fiber burden in end-users of 
asbestos products.

Roggli et al. (2002b):
Butnor et al. (2002) examined the 
relationship of malignant mesothelioma 
to occupational exposure to asbestos 
in 1445 cases (confirmed histologically 
and immunohistochemically) with known 
exposure histories. Fiber burden analyses 
were performed in 268 of the cases. 
Asbestos body counts were determined 
by light microscopy, and asbestos fiber 
content and type were assessed using 
scanning electron microscopy and 
energy dispersive X-ray analysis. The 
predominant manner of asbestos exposure 
was described by 23 categories with 94% 
in 19 of the categories which included 
6 occupational categories: pipefitter, 
boilermaker, machinist, electrician, 
maintenance worker and sheet metal 
worker, as well as one para-occupational 
(household contact) exposure category.

The authors concluded that the vast majority 
of MMs occurring in the USA today can be 
placed into a limited number of exposure 
categories which include 12 industries 
and six occupations with known asbestos 
exposure. The remainder of the cases 
was predominately household contacts 
of asbestos workers, with neighborhood 
exposures rarely contributing to MM. 
Commercial amphiboles were found in excess 
amounts in all 19 categories, non-commercial 
amphiboles were found in excess amounts 
in a smaller percentage of cases, and cases 
in which the level of chrysotile exceeded 
background were infrequent.
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Hodgson et al. (2005):
In a more recent analysis, Hodgson et al. 
(2005) modelled the expected burden of 
mesothelioma mortality in Great Britain 
based upon male mesothelioma deaths from 
1968 to 2001 as a function of the rise and 
fall of asbestos exposure during the 20th 
century taking account of the difference 
between fiber types. Two models were fit 
to the data and the predicted exposure 
patterns compared with the actual exposure 
patterns based on imports of amosite and 
crocidolite. The authors state that chrysotile 
had zero weight in both (sic) models. Thus, 
the mesothelioma occurring in Great Britain 
since 1920 was explained by a combination 
of amosite and crocidolite reversing the 
earlier explanation of this as due to chrysotile 
(Peto et al., 1999). It is noteworthy that Peto 
who was first author of the 1999 publication 
is also a co-0author of the Hodgson et 
al. (2005) publication which reverses the 
conclusion of the 1999 paper. Weill et al. 
(2004) have recently examined the temporal 
pattern and change in trend of mesothelioma 
incidence in the United States since 1973. 
They concluded that mesothelioma risk 
was prominently influenced by exposure to 
amphibole asbestos (crocidolite and amosite) 
which reached its peak usage in the 1960s 
and thereafter declined. The known latency 
period for the development of this tumor 
provides biological plausibility for the recent 
decline in mesothelioma incidence in the USA.

Yarborough (2006):
Yarborough (2006) reviewed all available 
epidemiological studies to determine if 
chrysotile was a cause of mesothelioma. 
This review was prompted by the long-
standing debate over the potential 
contribution of chrysotile to mesothelioma 
risk. Yarborough undertook an extensive 
review of the epidemiological cohort 
studies in order to evaluate the extent 
of the evidence related to free chrysotile 
fibers, with particular attention to 
confounding by other fiber types, job 
exposure concentrations, and consistency 
of findings. A total of 71 asbestos cohorts 
exposed to free asbestos fibers were 
reviewed. The authors concluded that the 
study “does not support the hypothesis that 
chrysotile, uncontaminated by amphibole 
substances, cause mesothelioma”.

Carel et al. (2006):
Carel et al. (2006), a study led by the 
International Agency for Research on 
Cancer (IARC), examined the risk of lung 
cancer following occupational exposure to 
asbestos and man-made vitreous fibers in 
a multicenter case-control study in Europe. 
Two regions were studied in this program, 
six Central and Eastern European countries 
and the UK, during the period 1998-2002. 
Comprehensive occupational and socio-
demographic information was collected 
from 2205 newly diagnosed male lung 
cancer cases and 2305 frequency matched 
controls. Adjustment was made in the 
odds ratios (OR: The odds ratio is a relative 
measure of risk, telling us how much more 
likely it is that someone who is exposed 
to the factor under study will develop the 
outcome as compared to someone who is 
not exposed; an OR of 1 or less indicates 
no effect. Even if the OR is greater than 1, 
if the lower bound of the 95% confidence 
interval (CI) is 1 or less then the OR is not 
different statistically from 1). An OR of 1 
or less indicates no effect. Even if OR is 
greater than 1, if the lower bound of the 
95% confidence interval (CI) is 1 or less 
then the OR is not different statistically 
from 1.) to take into account other relevant 
occupational exposures and tobacco 
smoking. The OR for asbestos exposure 
was 0.92 (95% confidence interval (CI) 0.73-
1.15) in Central and Eastern Europe and 
1.85 (95%CI 1.07-3.21) in the UK. Similar 
ORs were found for exposure to amphibole 
asbestos. The OR for MMVF exposure was 
1.23 (95%CI 0.88-1.71) with no evidence 
of heterogeneity by country. The Central 
and Eastern European asbestos industry 
had been reliant upon Russia for supplying 
asbestos in the 30 to 50 years prior, when 
exposure would have been important 
for determining this outcome. Russia, 
then as now, uses chrysotile asbestos 
commercially. While not discussed directly 
in this publication, the differences in the 
ORs are readily understood by the fact 
that the UK was the largest importer and 
users of amphibole per capita in the world. 
In comparison, in Central and Eastern 
Europe chrysotile alone was used. The Carl 
et al. (2006) study clearly demonstrates 
that when chrysotile alone was used as in 
Central and Eastern Europe, there is no 
measurable lung cancer risk.
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White et al. (2008):
South Africa, like Austria, represents a very 
particular situation in the history of asbestos 
use. Both countries have historically been 
the major sources of amphiboles (crocidolite 
and amosite (in South Africa), and have used 
these varieties of asbestos locally along with 
chrysotile, which was also mined in both 
South Africa and Australia.

In both these countries, the number of 
mesothelioma cases has been much higher 
than anywhere else in the world. White et 
al, (2008) have indicated that 23% of cases 
in South Africa were found in persons 
never employed in mining. These cases, 
however, were found associated with living 
in neighborhoods close to amphibole 
mining facilities, predominately one area 
with crocidolite mines, thus associated with 
environmental exposure.

The authors conclude: “No cases (of 
mesothelioma) were associated with South 
African chrysotile. Consequently, in the 
vast majority of cases of mesothelioma, 
environmental exposure to asbestos 
occurred in the Northern Cape province, in 
proximity to mines, mills and dumps where 
crocidolite was processed. Crocidolite 
appears more mesotheliomagenic than 
amosite, and chrysotile has not been 
implicated in the disease. This is true for 
both occupationally and environmentally 
exposed individuals”.

Pierce et al. (2008):
In an evaluation of reported no-effect 
chrysotile asbestos exposures for lung 
cancer and mesothelioma, Pierce et al. 
(2008) reviewed 368 studies to assess 
the availability of cumulative exposure 
information, information on fiber type, and/
or evidence of significant exposures to 
amphiboles. Of these, 350 studies were 
excluded due to lack of this information. 
Of the remaining studies, 14 were found to 
meet the inclusion criteria where lung cancer 
risk was stratified by cumulative chrysotile 
exposure, and four such studies were found 
for mesothelioma.

The authors reported that the majority of 
the cumulative “no-effects” exposure levels 
for lung cancer and mesothelioma fell in a 

range of approximately 25-1,000 f/cc-yr and 
15-500 f/cc-yr, respectively, and a majority 
of the studies did not report an increased 
risk at the highest estimated exposure. The 
authors also discussed potential sources of 
uncertainty in these values which include 
errors in the cumulative exposure estimates, 
conversion of dust counts to fiber data, and 
use of national age-adjusted mortality rates. 
Discussed as well were potential biases, 
which included smoking as being rarely 
controlled for and that amphibole exposure 
did in fact occur in a majority of the studies, 
which would bias many of the reported “no-
effect” exposure levels towards lower value.

EPIDEMIOLOGY STUDIES PUBLISHED  
SINCE THE REVIEW:

Sichletidis et al. (2009):
Sichletidis et al. (2009) reported on an 
investigation into the mortality rate among 
workers exposed to relatively pure chrysotile 
in an asbestos cement factory in Greece. 
The asbestos cement plant was opened 
in 1968 and the investigation covered all 
317 workers. The plant uses 2000 tons 
of chrysotile annually. Regular asbestos 
fiber measurements were made and the 
day and cause of death recorded among 
active and retires workers. Asbestos 
fiber concentrations were always below 
permissible levels. Fifty-two workers died 
during the study. The cause was cancer 
in 28 subjects, with 16 of those cases 
diagnosed as lung cancer. No case of 
mesothelioma was reported. Death was 
attributed to cardiovascular diseases in 
23 subjects and to liver cirrhosis in 1. The 
overall mortality rate was significantly lower 
than that of the Greek general population, 
standardized mortality ratio (SMR) was 0.71 
(95% CI 0.53-0.93). Mortality due to cancer 
was increased (SMR: 1.15, 95% CI 0.77-1.67), 
mainly due to lung cancer mortality (SMR: 
1.71, 95% CI 0.98-2.78), but not significantly. 
The authors concluded that occupational 
exposure to relatively pure chrysotile within 
permissible levels was not associated with 
a significant increase in lung cancer or with 
mesothelioma. Decreased overall mortality 
of workers indicates a healthy worker effect, 
which – together with the relatively small 
cohort size – could have prevented the 
detection of small risks.
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Paoletti & Bruni (2009):
Paoletti & Bruni (2009) reported on the size 
distribution of amphibole fibers from lung 
and pleural tissue samples of mesothelioma 
cases due to environmental exposure. Tis 
study was initiated in order to evaluate the 
hypothesis that fibers less than 5µm long 
could enter the pulmonary pleural barrier 
and reach the parietal pleural thus inducing 
mesothelioma. The size of amphibole fibers 
from healthy lung tissue was compared 
with those from pleural tissue samples 
from subjects whose death cause was 
mesothelioma. The authors, however, did 
not quantify the tissue burdens of fibers 
per mg of tissue in the lung or pleura. We 
note that this hypothesis is flawed in that 
recent research emphasizes failure of long 
fibers that reach the pleural space to clear 
through the parietal pleural stomata, that 
is the initiating event retaining fiber dose 
at the parietal mesothelium (discussed 
later). Four cases of mesothelioma due to 
environmental exposure were studied with 
the fibers from pleural tissue characterized 
by SEM with the chemical composition 
confirmed by x-ray microanalysis. The 
authors reported that the average length 
of fibers from the lung and pleural tissues 
taken from the same subject did not differ 
by more than 10 – 12 %. Ninety-five percent 
of fibers found in the lung tissue had a 
length greater than 5µm and 98% of the 
fibers found in the pleural tissues had a 
length greater than 5µm. Additionally, the 
authors reported that the average diameter 
of fibers found in pleural tissue was 70% of 
the diameter of the fibers found in the lung 
tissues. The authors concluded that the 
experimental data obtained in this study 
confirmed the correlation between malignant 
mesothelioma and the presence in the lung 
and pleural issues of fibers with a length 
greater, even much greater, than 4 - 5µm, 
and that the hypothesis that the chief factors 
inducing mesothelioma are “ultrashort” 
“ultrathin” fibers appears rather weak.

Schneider et al. (2010):
Schneider et al. (2010) reported on the 
measurement of asbestos fiber content of 
the lungs as it was associated with diffuse 
interstitial (DPF). The asbestos fiber burden 
was determined in patients with diffuse 
pulmonary fibrosis who had a history of 
asbestos exposure in which their biopsies 
did not meet established criteria for 
asbestosis. This was compared to the fiber 
burden and confirmed asbestosis cases. 
The fiber burden analysis was performed 
using scanning electron microscopy and 
energy-dispersive x-ray analysis of lung 
parenchyma from 86 patients with DPF and 
163 patients with asbestosis. The correlation 
of the number of asbestos fibers found for a 
quantitative degree of fibrosis was reported. 
Schneider et al., (2010) reported that the 
fibrosis scores of the asbestosis cases 
correlated best with the number of uncoated 
commercial amphibole fibers.

TOXICOLOGY STUDIES ON CHRYSOTILE 
AND AMPHIBOLES NOT CONSIDERED  
BY IARC:

Bernstein DM, Rogers RA,  
Sepulveda R, Donaldson K, Schuler D, 
Gaering S, Kunzendorf P, Chevalier J 
and Holm SE. (2010). 
The pathological response and fate in the 
lung and pleura of chrysotile in combination 
with fine particles compared to amosite 
asbestos following short term inhalation 
exposure – interim results. Inhalation 
Toxicology 22(11): 937-962.

Bernstein DM, Donaldson K, Decker U, 
Gaering S, Kunzendorf P, Chevalier J 
and Holm SE. (2008). 
A biopersistence study following exposure 
to chrysotile asbestos alone or in 
combination with fine particles. Inhalation 
Toxicology 20: 1009-1028.

Bernstein DM and Hoskins JA. (2006). 
The health effects of chrysotile: current 
perspective based upon recent data. 
Regulatory Toxicology and Pharmacology 
45/3 pp. 252-264.
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Bernstein DM, Rogers R, Chevalier J and 
Smith P. (2006). 
The toxicological response of Brazilian 
chrysotile asbestos: A multi-dose sub-
chronic 90-day inhalation toxicology study 
with 92 day recovery to assess cellular 
and pathological response. Inhalation 
Toxicology, Vol. 18, Issue 5, pp. 313-332.

Bernstein DM, Chevalier J and  
Smith P. (2005). 
Comparison of Calidria chrysotile 
asbestos to pure tremolite: Final results 
of the inhalation biopersistence and 
histopathology following short term 
exposure. Accepted for Publication in the 
Journal Inhalation Toxicology, Inhalation 
Toxicology, 17(9): 427-449.

Bernstein DM, Rogers R and  
Smith P. (2004). 
The biopersistence of Brazilian chrysotile 
asbestos following inhalation. Inhalation 
Toxicology 16(9): 745-761.

Bernstein DM, Chevalier J and  
Smith P. (2003). 
Comparison of Calidria chrysotile asbestos 
to pure tremolite: Inhalation biopersistence 
and histopathology following short term 
exposure. Inhalation Toxicology 15(14): 101-
133.

Bernstein DM, Rogers R and  
Smith P. (2003). 
The biopersistence of Canadian chrysotile 
asbestos following inhalation. Inhalation 
Toxicology 15(13): 101-128.

FIBER TRANSLOCATION TO  
THE PLEURAL CAVITY:

Bernstein et al. (2010):
In a recent study by Bernstein et al. (2010), 
the pathological response and translocation 
of a commercial chrysotile product similar to 
that which was used through the mid-1970s 
in a joint compound intended for sealing 
the interface between adjacent wall boards 
was evaluated in comparison to amosite-
asbestos. This study was unique in that it 
presented a combined real-world exposure 
and was the first study to investigate whether 
there were differences between chrysotile 

and amosite asbestos fibers in time course, 
size distribution, and pathological response 
in the pleural cavity. Rats were exposed 
by inhalation for 5 days (6 h/day) to either 
sanded joint compound consisting of both 
chrysotile fibers and sanded joint compound 
particles (CSP) or amosite-asbestos.

The mean fiber number was 295 fibers/cm3 
for chrysotile and 201 fibers/cm3 for amosite. 
The mean number of WHO fibers (defined 
> 3µm wide, and with length:width ratios 
< 3:1; WHO, 1985) in the CSP atmosphere 
was 1496 fibers/cm3, which was more 
than 10,000 times the OSHA occupational 
exposure limit of 0.1 fiber/cm3.

An important part of the Bernstein et al. 
(2010) study was to design procedures 
for evaluation of the pleural space while 
limiting procedural artefacts. These methods 
included examination of the diaphragm 
as a parietal pleural tissue and the in situ 
examination of the lungs and pleural space 
obtained from freeze-substituted tissue 
in deeply frozen rats. The diaphragm was 
chosen as a representative parietal pleural 
tissue because at necropsy it could be 
removed within minutes of sacrifice with 
minimal alteration of the visceral lung 
surface. The area of the diaphragm chosen 
for examination included an important 
lymphatic drainage site (stomata) on the 
diaphragmatic surface. The use of both 
confocal microscopy and SEM enabled the 
identification of fibers as well as examination 
of the pleural space, in situ, for possible 
inflammatory response. The examination of 
the pleural space in situ including the lung, 
visceral pleura, and parietal pleura in rats 
deeply frozen immediately after termination 
provided a non-invasive method for 
determining fiber location and inflammatory 
response.

No pathological response was observed 
at any time point in the CSP-exposure 
group. The long chrysotile fibers (L > 20 
µm) cleared rapidly (T1/2 of 4.5 days) and 
were not observed in the pleural cavity. In 
contrast, a rapid inflammatory response 
occurred in the lung following exposure 
to amosite resulting in Wagner grade 4 
interstitial fibrosis within 28 days. Long 
amosite fibers had a T1/2 > 1000 days in the 
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lung and were observed in the pleural cavity 
within 7 days post exposure. By 90 days, 
the long amosite fibers were associated 
with a marked inflammatory response on 
the parietal pleural. This study provides 
support that exposure to chrysotile fibers 
and joint compound particles following 
inhalation would not initiate an inflammatory 
response in the lung, and that the chrysotile 
fibers present do not migrate to, or cause an 
inflammatory response in the pleural cavity, 
the site of mesothelioma formation.

Donaldson et al. (2010):
Donaldson et al. (2010) reviewed the 
hypothesis regarding the role of long 
fiber retention in the parietal pleura, 
inflammation and mesothelioma for the 
amphibole asbestos amosite, and for carbon 
nanotubes. This review synthesizes new data 
with multi-walled carbon nanotubes (CNT) 
with the hypothesis developed for amphibole 
asbestos for the behavior of long fibers in the 
lung and their retention in the parietal pleura 
leading to the initiation of inflammation and 
pleural pathology such as mesothelioma. 
The authors describe evidence that a fraction 
of all deposited particles reach the pleura 
and that a mechanism of particle clearance 
from the pleura exists through stomata in 
the parietal pleura. They suggest that these 
stomata are the site of retention of long 
fibers which cannot negotiate them, leading 
to inflammation and pleural pathology 
including mesothelioma. Long fiber retention 
in the stomata, as a consequence of 
length-restricted clearance through the 
normal stomatal clearance system, initiates 
inflammation and pleural pathology including 
mesothelioma.

The authors conclude that this general 
hypothesis on the key role of fiber length-
restricted clearance from the pleural space 
as a mechanism for delivering a high, 
focuses, effective dose of long fibers to the 
mesothelial cells around the parietal pleural 
stomata, has important implications. These 
lie in future research into the mesothelioma 
hazard from HARN (High Aspect Ratio 
Nanoparticles) but also for our current 
view of the origins of asbestos-initiated 
pleural mesothelioma and the use of lung 
parenchymal fiber burden as a correlate of 
this tumor, which arises in the parietal pleura, 
not the lung parenchyma or visceral pleura.
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ANNEX E
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