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MEDICHEM-Minisymposium: Prevention and Management of Asbestos-related Diseases
Topic: Occupational Health in the Chemical Industry  Date : June 3 (Wed.)

Time : 14:15-15:45

Location : 308A

Chair : Maren Beth-Hubner (Germany) , Murray Coombs (South Africa)

Responsible Person : Maren Beth-Hibner (Germany)

More than 100,000 people worldwide die each year from mesothelioma, lung cancer and
asbestosis.

Two million tons of asbestos are still produced by five countries. Dozens of millions of tons
of asbestos still prevail in the existing buildings and industrial facilities. Although the epidemic
of asbestos-related diseases has plateaued or is expected to plateau in the industrialized world,
little is known about epidemic in developing countries. It is obvious that increased asbestos
use by these countries will result in an increase in asbestos-related diseases in future.

Asbestos-related diseases constitute a unique type of morbidity in several aspects: Cumulative
dose with poor or no elimination and clearance, long latency period between exposure and
disease outcome, several types of morbidity with different shapes of dose-response, for
example, asbestosis, pleural plaques and numerous types of cancers. In all these aspects, early
diagnosis is of the utmost value, but simultaneously, challenging.

Globally, the health consequences of the worldwide use of asbestos are starting to be
increasingly visible in countries that have sufficiently efficient systems for prevention,
diagnosis, notification, registration and compensation.

The talks in this MEDICHEM Minisymposium give an example how a developed country
dealt with the challenges of Prevention and Management of Asbestos-Related Diseases.

As an introduction, the Chairman of MEDICHEM will introduce the history and expertise of
MEDICHEM.



Legal definition of occupational diseases in Germany is essential for the understanding of the
compensation of lung cancers due to asbestos

Hans Drexler
Department and Outpatient Clinic for Occupational, Social and Environmental Medicine ,
University Erlangen-Nirnberg, Erlangen, Germany

In general an occupational disease is any chronic ailment that occurs as a result of work or
occupational activity. An occupational disease is typically identified when it is shown that it is
more prevalent in a given group of workers than in the general population.

In Germany, the statutory accident insurance has been serving since 1885 as a coverage for
employees against occupational risks, which are directly associated with their insured
occupation. The Seventh Book of the Social Code in Germany defines the term "occupational
diseases” and displays the accreditation for the legislator to acceptilate the German Ordinance
on Occupational Diseases. Occupational diseases are defined as diseases, which have been
designated as occupational diseases by the Federal Government with consent of the Bundesrat.

The Federal Government is authorized to designate as occupational diseases only those diseases
that according to the findings of medical science are caused by particular influences, to which
certain groups of people are exposed. This exposure causes a considerably higher risk for the
disease than the existing risk of the general population. A considerably higher risk is given
when the occupational exposure is at least as important as the risk of the general population.
This means a relative risk equal or greater than two or an attributable risk of 100% can be
calculated. This is very important for the understanding of the German Occupational Disease
No 4104 lung or larynx cancer if there is evidence of cumulative exposure to asbestos dust in
the workplace of at least 25 fibre years {25x 106 [(fibres/m3) x years]}. A worker with lung
cancer who for example was exposed to asbestos fibres in a concentration of 1 million
fibres/m3 for 15 years has an occupational disease according to the general definition, but
however not a recognised occupational disease according to the German law.

Keywords: Occupational disease, legal definition, asbestos



Development of asbestos related diseases in Germany and case-related retrospective fibre dose
evaluation

Markus Mattenklott
Division “Chemical and biological hazards”, Institute for Occupational Safety and Health of the
German Social Accident Insurance — IFA, Sankt Augustin, Germany

The number of cases of asbestos related occupational diseases in Germany showed a
continuous rise since the 1960s (asbestosis) respectively a significant rise since the end of the
1970s (asbestosis, lung cancer, mesothelioma). Today the new approved cases of lung cancer
(average of 740 cases in the last few years) and asbestosis (1800) is on a stable high level.
The number of new cases of mesothelioma (930) seem to reach a platform in the next years.
The average latency period between main asbestos exposure and the outbreak of the disease is
about 38 years. So far nearly 75.000 cases of asbestos related diseases have been recognized
in Germany.

In Germany, the accident insurance institutions pay compensation for asbestos related diseases
when preconditions are fulfilled. For lung cancer these are certain medical findings or in the
event of the intake of a dose of at least 25 fibre years (1 fibre year = 1 F/cm3 * 1 year).
The calculation of the asbestos fibre dose in individual cases is carried out by trained
technical investigators with the aid of conventions. The basis for this is a complete
occupational case history prepared by interviewing the person concerned and an exposure
register (based on about 25,000 exposure data on the asbestos exposure from different
activities in different sectors of industry and working areas during the production and use of
products containing asbestos). The exposure data are supplemented with the description of
typical asbestos-exposed activities in all relevant occupations. Experience from about 20 years
of the application of the dose model is now available. The lecture reports on the compilation
of the exposure data, conversion conventions for the results from different measurement
methods (konimetry, FTIR, light microscopy and REM-EDXA), on the method for determining
the dose and on experience with the dose model.

Keywords: asbestos, occupational disease, dose calculation



Biomarkers for early detection of asbestos-associated cancers

Georg Johnen
Molecular Medicine, Institute for Prevention and Occupational Medicine of the German Social
Accident Insurance, Institute of the Ruhr University Bochum (IPA), Bochum, Germany

Introduction:

Lung cancer (LC) and malignant mesothelioma (MM) are deadly cancers that can be attributed
to a previous asbestos exposure. Numbers of LC and MM are still increasing in many
countries. Programs for secondary prevention have been established to offer regular health
examinations. The aim is to reduce mortality by detecting and treating tumors at earlier stages.
However, suitable diagnostic tools that are inexpensive as well as minimally invasive are still
scarce. Biomarkers — like proteins, DNA, and RNA — are promising candidates but have rarely
been validated. The goal of our work is to validate biomarkers for early detection of LC and
MM within prospective cohort studies.

Methods:

Utilizing the regular follow-up examinations of the statutory accident insurances in Germany,
over 2,600 persons with asbestosis have been recruited since 2009 within the longitudinal
study MoMar (Molecular Markers for early detection of cancer). Yearly medical exams include
blood collection for marker determination. Samples are stored in a biobank. In parallel, assays
for markers on different molecular levels are being established. Statistical analysis includes
evaluation of individual markers, marker combinations, and adjustment for effect modifiers.
Results:

Currently, more than 7,000 exams have been performed. Several markers, like calretinin, have
been newly developed using fast and cost-effective assay formats. Individual markers and their
combinations show a good performance in initial tests.

Discussion:

Molecular markers are promising tools for improving secondary prevention. The biobank with
samples of the prospective study MoMar is a valuable resource for validation of current and
future biomarkers. Validated markers may be used in combination with low-dose CT to reduce
false-positive results and radiation exposure. Cost-effective assays for biomarkers may also



serve as diagnostic tools in programs for secondary prevention in other countries. Currently,
we cooperate with institutions in Mexico and Greece to establish biomarkers for the diagnosis
of asbestos-related cancers.

Topics: secondary prevention

Keywords: asbestos, biomarkers, mesothelioma

Detection rates of lung cancer and asbestos related findings in former asbestos workers in the
power industry - Update and follow-up results of the Aachen asbestos surveillance program
(ASPA)

Thomas Kraus, M. Das (2, 3), C. Eisenhawer (1), K.G. Hering (4), C. Schikowsky (1), M.K.
Felten (1). 2: Department of Radiology, Maastricht University Medical Center, Maastricht, The
Netherlands; 3: Radiological Department, RWTH Aachen University, Germany; 4:
Knappschaftkrankenhaus Dortmund, Germany

Institute for Occupational Medicine, RWTH Aachen University (1), Aachen, Germany

A randomized controlled trial for early detection of lung cancer in smokers in the US showed
a reduction of mortality by using low-dose spiral computed tomography (LDSCT). Concerns
for the application of LDSCT mainly focused on false positive rates of nodules, which might
lead to unnecessary interventions and fears in patients. The aim of our study was to check the
feasability of a risk-adapted surveillance program in former asbestos workers and to describe
prevalence and stage of lung cancer cases, mesothelioma and benign asbestos related diseases.
In the Asbestos Surveillance Program Aachen (ASPA) for early detection of asbestos related
diseases 8632 persons were enrolled and 7676 were examined after application of a risk
model. Initially 188 persons had annual low dose CT-examinations (group A), 1357 had
annually (group B) and 6131 persons every three years had chest X-ray (CXR). CT-images
were classified using the International Classification for Occupational and Environmental
Respiratory diseases (ICOERD) and analysed with a CAD Software.

Prevalence of lung cancer in the first screen was 4.8% (A), 0.6% (B) und 0.08% (C). In the
second screen 3.6% (A), 0.4% (B) und 0.04% (C) were detected. In group A 2, in group B 3



and in group C 1 interval cases were found. 63% of all CT-detected lung cancer cases were
stage | cases. In group A 491 pulmonary nodules, 22% with a diameter of 5 to 10mm, 3%
with a diameter of >10mm were detected. 41% in group A and more than 900 cases in the
cohort had benign asbestos related diseases. Mean survival in group A, B, C was 41.2, 28.6
and 32.2 resp. (A vs. B and C p< 0.05). Mean survival of screen detected cases vs. non
screen detected was 35.8 vs. 23.2 months (p< 0.05)

With an interdisciplinary network and specialized experts a surveillance program could be
successfully established. Screen-detected cases and especially CT-detected cases benefit with
longer survival.

Keywords: Asbestos, lung cancer, computed tomography

Early detection of asbestos-related lung cancer by low-dose multislice-CT (low-dose MSCT)

Volker Harth
Institute for Occupational Medicine and Maritime Medicine (ZfAM) , University Medical
Center Hamburg-Eppendorf, Hamburg, Germany

Keywords: early detection, asbestos-related lung cancer, low-dose multislice CT

Introduction:

Lung cancer is the most common cause of death from cancer worldwide, estimated to be
responsible for nearly one in five (18%), or 1.38 million, cancer deaths in 2008. Of all risk
factors, smoking has been identified as the major risk factor. Other causes of lung cancer
include occupational (e.g. asbestos) and environmental exposures (e.g. radon decay products).
Despite the reduction or ban of asbestos use in many countries, the global incidence of
asbestos-related lung cancer is still increasing. Nevertheless, asbestos is still produced and
exported in some countries in the world. The National Lung Screening Trial (NLST) enrolled
persons at high risk for lung cancer to undergo annual screenings with either low-dose CT or
single-view posteroanterior chest radiography. In the low CT-group, mortality from lung cancer
was reduced by 20.0%. Currently, secondary prevention strategies are extensively discussed to
reduce mortality from lung cancer.



Methods:

More than 80% of lung cancers are diagnosed at an advanced disease stage (clinical stages
I1la, Illb, and IV) where the survival rate is poor. Since lung cancer is only curable at an
early stage of the disease, in Germany, formerly asbestos-exposed insured individuals have the
statutory right to receive "follow-up occupational medical examinations" which target the early
detection of asbestos-related diseases. Recently, the German Social Accident Insurance (DGUV)
founded a working group to establish an annual low-dose MSCT scanning program.

Results:

The eligibility criteria for participants are at least 10 years of exposure to asbestos (starting
before 1985), between 55 and 74 years of age, a history of cigarette smoking of at least 30
pack years, and, if former smokers, had quit within the previous 15 years. The participants are
contacted by GVS (a joint organization involving all German social accident insurance
institutions) and examinations are offered which are carried out locally by selected physicians.
A quit-smoking counseling is provided, and participants are asked to donate blood for
biomarker research. For MSCT scanning, at least 16 row scanners are mandatory. The
evaluation algorithm follows the recommendation of the National Comprehensive Cancer
Network (NCCN Guideline) which specifies interventions according to nodule size. Suspicious
findings lead to individual assessment by a pulmonologist and could imply CT control after
several weeks, PET imaging, or immediate biopsy. Clinical workup and treatment for
malignancies follow the respective guidelines.

Discussion:

In Germany, formerly ashestos-exposed insured individuals have the statutory right to receive
“follow-up occupational medical examinations” (secondary prevention). Due to the results of
the NLST-Study, the DGUV decided to offer an annual low-dose CT to a highly selected
population of former asbestos-exposed workers. Hereby, we present first results of this early
detection program.



