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Asbestos is a fibrous mineral which 
has been used commercially for many 
years in the construction industry and 
the production of insulating materials. 
There are several types of asbestos 
fibres, which are classified depending 
on their extraction and fabrication 
properties. Exposure to asbestos fibres 
in the workplace is known to have 
serious health implications, including 
lung fibrosis and cancers. Fibrosis 
is characterised by the excessive 
production of fibrous tissues such as 
collagen, which gradually replaces 
healthy tissue with scar-like tissue and 
eventually interferes with functionality. 
The realisation of these dangers led to 
many countries banning the mining 
and use of asbestos. However, the 
regulated use and mining of asbestos is 
still permitted in several geographical 
regions. 

Whilst the causes of asbestos-related 
diseases have been extensively studied 

in recent years, research has primarily 
focused on commercial fibre variations 
like chrysotile which are mostly 
encountered in occupational settings 
and has largely ignored the outcomes 
of exposure to fibres more commonly 
encountered in the environment, 
despite them possessing strikingly 
similar attributes and posing a risk to 
health at much lower levels. 

Dr Jean Pfau and her esteemed team 
in the Department of Microbiology and 
Cell Biology at Montana State University, 
Bozeman, USA, recognise the health 
implications of environmental asbestos 
exposure and have been studying the 
effects of a specific type of asbestos 
fibre on the health of residents in the 
small town of Libby in Montana, with 
the assistance of colleagues at the 
Centre for Asbestos Related Diseases 
(CARD). 

The team has discovered that the 
residents of Libby are prone to 
developing a uniquely presenting 
asbestos-related autoimmune condition 

with associated collagen thickening 
of the serum-producing membranes 
surrounding the lungs. Autoimmune 
conditions arise when the body elicits a 
response against its own cells. Dr Pfau 
and colleagues have endeavoured to 
elucidate the mechanisms of action 
preceding the dysfunctional immune 
response in Libby residents and identify 
immunological factors that may be 
predictive of the potential progression 
and severity of the disease.

Libby: An Environmental Catastrophe

Until the late 1980s, a mine near 
Libby was the USA’s most prolific 
producer of vermiculite, a mineral 
used in the construction, motor, and 

A NOVEL AUTOIMMUNE 
DISEASE LINKED TO 
ASBESTOS EXPOSURE
The health hazards associated with occupational asbestos 
exposure are widely acknowledged and extensively studied. 
However, emerging evidence suggests that prolonged exposure 
to environmental asbestos may trigger serious and debilitating 
autoimmune conditions, although the mechanistic actions remain 
poorly understood. Dr Jean Pfau and colleagues in the Department 
of Microbiology and Cell Biology at Montana State University, 
Bozeman, USA, have discovered a novel autoimmune disease 
linked to a specific type of asbestos, and have conducted extensive 
research regarding the causes, symptoms, and progression of this 
deadly condition.
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insulation industries and for germinating and growing seeds. 
Unbeknownst to the miners, the mineral was contaminated 
with the needle-like fibres of amphibole (since termed Libby 
Asbestiform Amphiboles or LAA), and subsequently, residents 
of the town were exposed to the damaging effects of asbestos 
for decades via dust, waste products, and playground surfaces. 
The contaminated mineral was also used to insulate homes, 
and families were made further vulnerable to exposure 
via the transfer of fibres on the clothes of returning mine 
workers. Moreover, the vermiculite was transported and used 
throughout the country, potentially spreading the asbestos 
contamination to many more communities. Years later, this 
exposure was associated with profound health problems 
in Libby residents, including respiratory and systemic 
autoimmune diseases (SAID). 

Contradictory to recognised asbestos exposure diseases, a 
deadly and progressive inflammatory fibrotic lung condition 
was emerging in Libby residents, eventually named Lamellar 
Pleural Thickening, or ‘Libby Disease’. Simultaneously, systemic 
autoimmune diseases such as lupus and rheumatoid arthritis 
were occurring more frequently within this population, along 
with a high frequency of autoantibodies directed against the 
nucleus of the cell, so-called antinuclear autoantibodies. 
Taken together, this provoked the notion that LAA may elicit 
an autoimmune response within exposed individuals and 
suggested that this altered response may lead to Libby Disease.  

Autoantibodies and Disease Outcomes

To this end, Dr Pfau and her team proceeded to investigate 
whether autoantibodies were able to induce collagen 
production in serum-producing membranes. Having 
designed a mouse model to mimic lung tissue and using 
established laboratory techniques, including cell culture and 

fluorescence microscopy, the researchers confirmed that 
certain autoantibodies were indeed present in serum after LAA 
exposure which were absent in non-exposed counterparts. 
Simulating an ongoing immune response, the researchers also 
found that collagen production was significantly higher in the 
presence of autoantibodies. These findings supported the idea 
that exposure to LAA induced the production of autoantibodies, 
and that these exacerbated the fibrotic process via excessive 
collagen deposits.  

Attempting to better understand the increased risk of SAID and 
to characterise the complex clinical nature of autoimmune 
outcomes related to LAA exposure, Dr Pfau and colleagues 
selected several cases from the Libby Epidemiology Research 
Programme for review. They proceeded to determine the 
breadth of rheumatological conditions manifesting in Libby 
residents, and to build a profile of the medical histories of LAA-
exposed individuals. 

The team found that the prevalence of some SAID, including 
rheumatoid arthritis and lupus, were considerably elevated 
when compared to the levels expected in the general 
population of the USA. However, levels of other non-SAID were 
not different in Libby residents, suggesting that LAA exposure 
was indeed responsible in some way for the increased risk of 
SAID and that the specific lung tissue thickening seen in Libby 
patients was more likely due to LAA exposure than SAID. 

Importantly, many of the rheumatological conditions occurring 
in the Libby cohort were misdiagnosed owing to the unusual 
combination of diseases or a failure to meet current diagnostic 
criteria. The symptoms recurring in these patients included 
extreme chronic fatigue, Raynaud’s phenomenon, rashes, 
swollen painful joints, and musculoskeletal pain, as well as the 
lamellar pleural thickening now recognised as Libby Disease. 
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Immunological Markers for Progressive Disease

General asbestos immunotoxicity usually begins with 
inflammation, and it is thought that the related autoimmune 
response is triggered following the activation of various cells 
of the immune system. Similarly, the effects of asbestos in cell 
culture and mouse models have been reported as increased 
DNA damage and programmed cell death. Such early events 
and cellular interactions may be responsible for the eventual 
disease outcomes and may be dependent upon the size and 
composition of mineral fibres. It is clear that many Libby 
residents have complicated clinical profiles, which pose real 
challenges for diagnostics and treatment planning, and for this 
reason, a firm diagnosis may not be reached for several years. 

Progressive Libby Disease is characterised by painful scarring 
and reduced functionality of the lung tissue. Due to these 
unique manifestations, Dr Pfau and colleagues proceeded to 
investigate and identify whether any immunological factors 
were specifically associated with the condition, and which 
might be useful markers of disease progression and/or severity. 

The team conducted experiments using data and serum from 
those patients at the CARD who met the study criteria. Patients 
were compared according to their Libby Disease status. The 
team discovered several interesting immunological traits 
exclusively associated with progressive Libby Disease, including 
a significantly higher incidence of particular autoantibodies 
and increased collagen production. The team predict that 
this information may aid in the development of combined 
autoantibody-based screening programmes and highlight 
novel therapeutic pathways to facilitate early detection and 
treatment of progressive disease. 

Continuing the Mission 

Dr Pfau and team describe a novel autoimmune disease 
exclusively detected in LAA-exposed individuals and have 
elucidated a potential mechanism of action via increased 

collagen production, which may also be applicable to 
other fibrotic diseases. It is apparent that more than one 
autoimmune disease is associated with LAA exposure, 
representing a plethora of painful inflammatory conditions and 
an increased susceptibility to connective tissue disorders. More 
research is necessary to further characterise this fascinating 
relationship, and with the team currently working on identifying 
precise protein targets for LAA-specific autoantibodies, a better 
understanding of the nature of this devastating disease may 
soon emerge. 

Further work is warranted in order to unravel the mechanisms 
behind the alterations of self-peptides which lead to 
the production of autoantibodies, and to increase our 
understanding of the unusual combinations and temporal 
alterations frequently observed in Libby residents. This may 
shed light on potential anti-inflammatory therapies which 
could aid in mitigating the progression and severity of the 
disease, to replace the current treatment options, which mainly 
rely on pain management.  

There is no doubt that environmental exposure to asbestos 
is an urgent public health matter, and the devastating effects 
which are still experienced to this day in Libby are a grim 
reminder of the ongoing dangers that this phenomenon poses. 
There remains a need to raise awareness amongst clinicians 
working with autoimmune and general inflammatory diseases 
so that LAA exposure may be recognised at an earlier stage and 
considered as a possible cause, particularly since it is highly 
unlikely that this issue remains confined to the Libby area since 
millions of homes and buildings remain insulated with the 
material. 

The influential research conducted by Dr Pfau and her resolute 
team will prove invaluable in increasing awareness and 
education around this terrible affliction, leading to much-
needed attention to attract the funding required to continue 
this vital mission. 
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