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W

hen plaintiffs pursue claims
against defendants for low
dose exposures, those
defendants should consider
the state-of-the-art defense specifically as
it relates to the knowledge of the alleged
hazards of low dose exposures. When it
was known that asbestos was hazardous is
not the issue in a “low dose” case; rather,
the issue is when was there actual, scientific knowledge that low dose asbestos
exposures allegedly cause mesothelioma?1
This is particularly important when
plaintiff’s counsel invokes a “bait and
switch” argument. Plaintiffs initially offer
evidence that the hazards of asbestos have
been known since early in the 20th
Century and then offer evidence that low
doses of exposure cause mesothelioma.
Plaintiffs’ argument utterly ignores that
the alleged “proof” of the effects of low
dose exposure has come to light only
recently and that the hazards of asbestos
for most of the 20th Century were only
associated with highly exposed workers.
Certainly the issue has been presented
elsewhere that evidence of the effects of
low dose exposure to asbestos is scientifically unreliable; however, this article
presents a different issue relating to evidence of state of the art. Plaintiffs should
not be allowed to claim that knowledge
of hazards of high exposure puts a defendant on notice of hazards of low exposure. To that end, the article will discuss:
• The legal issues regarding evidence
of state of the art;

• The definition of low dose —
then and now;
• The early scientific and medical
studies focusing on high exposures;
• The 1976 NIOSH report wrongly
suggesting effects of low dose exposure;
• The 1978 NCI report wrongly
suggesting extrapolation from high
to low dose exposures; and
• The relevance of the studies actually claiming proof of the effects of
low dose exposure.

Legal Issues Regarding
Evidence of State of the Art
Although the issue of the admissibility of
state-of-the-art evidence by a defendant
varies from state to state and also varies
according to the claims asserted by plaintiffs, such evidence may be admissible on
the basis of a variety of arguments.
Plaintiff asserts a claim for failure to
warn. Some states have enacted statutes
that state of the art is a defense to failure
to warn claims.2 In other states, case law
provides a basis for admission of such
evidence.3 Some states refuse to allow
such evidence.4
Plaintiff asserts a claim for negligence.
Although the admissibility of state-ofthe-art evidence would seem to be in no
doubt in defense of a negligence case,
case law does not often address the issue.
Likely the matter is simply just too clear
4
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cut to be an issue on appeal; however,
some cases address the issue holding that
the evidence is admissible.5
Plaintiff asserts a claim for strict product
liability, either for manufacturing or
design defect. Evidence of state of the art
is often but not always inadmissible.6 In
Illinois, for example, evidence of state of
the art is not admissible in strict liability
except possibly for proof that a product
complies with a safety standard or government regulation.7
Plaintiff asserts a claim for punitive damages. There would not seem to be doubt
that, if plaintiff looks to prove willful or
wanton or similar conduct, defendant
should be allowed to negate such proof
with evidence of what was or was not
known at the time of the alleged tort.8
Plaintiff presents evidence on state of the
art. This is the classic case in which plaintiff “opens the door” by putting on evidence of the state of the art which defendant is entitled to rebut.9

The Definition of Low Dose
— Then and Now
What is a low dose of asbestos exposure
is a function of time and knowledge.
Writing in 1978 about exposures in the
1960s and earlier, Dr. Irving Selikoff
referred to “low dosages” but admitted
that knowledge that grave consequences
could occur was still tenuous.10 In fact,
one year later in 1979, he specifically
referred to asbestos exposures of insulators in the 1960s and before as “limited.”11

PERSPECTIVES

Over the decades what has been regarded
as a safe dose of asbestos exposure has
changed and so have the standards
intended to protect the workers possibly
confronted with an exposure to asbestos.
The following is a summary of how the
threshold limit values, also labeled permissible exposure limits, have changed
over the years:

“Plaintiffs should not be allowed
to claim that knowledge of
hazards of high exposure puts a
defendant on notice of hazards
of low exposure.

• 1946: ACGIH, 5 million particles
per cubic foot
• May 1971: OSHA, 12
fibers/cubic centimeter
• Later in 1971: OSHA, 5
fibers/cubic centimeter
• 1976: OSHA, 2 fibers/cubic centimeter
• 1986: OSHA, 0.2 fibers/cubic
centimeter
• 1994: OSHA, 0.1 fibers/cubic
centimeter
A low dose exposure should not be
defined by the hindsight of today’s
alleged knowledge about the hazards of
asbestos, but rather, is best defined by
comparison to the standards in effect at
the time.

The “Early” Studies of
“High Dose” Exposures
The studies that plaintiffs offer as early
evidence of the knowledge of risks associated with asbestos exposure almost universally involved high dose exposures;
hence, these studies present no real evidence that a defendant should have been
aware of any risk from low dose exposures.
In 1938, Waldemar Dreessen presented
his seminal work for the U.S. Public
Health Service recommending that exposures to asbestos should be kept below 5
million particles per cubic foot (mppcf)
to prevent asbestosis because he and his

co-investigators were not finding cases of
asbestosis below that level after 5-10
years of employment. Although different
concentrations of asbestos dust were
found for different operations in the
plant, maximum concentrations reached
74 mppcf.12
In 1955, Richard Doll (later Sir Richard
Doll, knighted for his work in epidemiology) undertook to investigate asbestos
and lung cancer. He studied 105 deaths
of men who had been employees of the
asbestos works (later known to be Turner
and Newell) for at least nine years before
dust reducing regulations were enacted.
Of these, 18 men had lung cancer, of
which 15 had asbestosis. Both the occurrence of asbestosis and exposure before
the “dust” regulations demonstrate the
likely substantial amounts of exposure.13
In 1960, Christopher Wagner published
his now famous study of diffuse malignant pleural mesothelioma from crocidolite mining work in the Cape asbestos
field of South Africa. Of his 33 cases of
mesothelioma, almost all were described
with some sort of heavy exposure to
asbestos at work, in the home or from
the environment. Among co-workers
without mesothelioma, Wagner found
any number of cases of asbestosis reflecting the high level of exposure.14 The children, with unfortunately fatal consequences, played in the tailing piles, debris
left from the mining operation.
Exposures were so high environmentally
that the residents were described as living
in a “blue haze.”15
5
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Shortly thereafter, in the mid-1960s,
Irving Selikoff began to publish his findings on mesothelioma among the insulation trade.16 Asbestosis was a common
finding among the insulators of this era
once again, demonstrating the level of
exposure putting these men at risk.17
These insulators were found to be the
workers at highest risk of mesothelioma
among users of end products containing
asbestos.18 However, as late as 1969, Dr.
Selikoff could not say that the asbestos
dust that caused disease among insulators
was sufficient to cause health problems at
lower levels of exposure.19
In the early 1970s, OSHA summarized
the state of knowledge about relatively
low dose exposures. The agency noted
that “[n]o one has disputed that exposure
to asbestos of high enough intensity and
long enough duration is causally related
to asbestosis and cancer. The dispute is as
to the determination of a specific level
below which exposure is safe.”20
However, OSHA was comfortable that
the present standard of 5 f/cc would protect workers stating that “so long as the
ceiling limit is complied with, no harm is
reasonably expected to result from exposures during the transitional period.”21

The 1976 NIOSH Report
The first ever comment that there was no
safe dose of asbestos exposure almost certainly came from NIOSH in 1976. At
that time NIOSH pronounced that
“[e]xcessive cancer risk have been demonstrated at all fiber concentrations studied

www.harrismartin.com
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to date. Evaluation of all available human
data provides no evidence for a threshold
or a ‘safe’ level of asbestos exposure.”22
So, there it is; NIOSH said it, but was it
entitled to belief by those in industry and
science who chose to look at the basis for
the statement? Initially and most importantly, NIOSH did not pronounce that
there was no safe dose; rather, the wording was most careful -- only that NIOSH
could not determine a safe dose based
upon the data. What was the data that
truly low doses of asbestos exposure
would cause mesothelioma?
The data actually proved nothing regarding the effect of low dose asbestos exposure. NIOSH cited certain studies on the
association between asbestos and
mesothelioma. For example, NIOSH
cited Gobbato and Ferri from 1973;
however, those authors studied insulation
workers in the Italian shipyards, not typically identified as a low exposure occupation.23
Hain et al from 1974, also a NIOSH reference, studied workers in occupations
such as asbestos textile, insulating industries, navy and shipbuilding, again, not
typically identified as a low exposure
occupation.24 They concluded that exposure to asbestos dust of at least two years
duration was required to precede the
occurrence of mesothelioma.25 This conclusion flatly contradicts the finding suggested by NIOSH that no safe threshold
is known and that low dose exposures are
a concern as a cause of mesothelioma.
Another reference from the 1976
NIOSH report was Zielhuis et al in
1975.26 The authors noted a single case of
short duration exposure; however, short
duration exposure was defined as less
than a year, which could be a substantial
exposure depending on the nature of the
job. The authors found that their cohort
on the whole experienced intensive exposures that were often intermittent and
often over a duration of 10 years.

The NIOSH report also cites Greenberg
et al published 1975. The authors did not
presume to quantify exposures, but
found the following for those definitely
diagnosed with mesothelioma:

The entire 1976 NIOSH report cited
only one study that compared mortality
from malignancy with airborne concentrations of
Exposure Classification
# of Cases
asbestos exposure.30 Despite
exposures averaging 0.36 f/cc
Definite occupational exposure
167
>5 microns, the authors
Possible occupational exposure
16
reported no occurrence of
Neighborhood, domestic or hobby
13
mesothelioma.31
None
38
In sum, the 1976 NIOSH
Not obtained
12
report provided no scientific
support for the proposition
that “low dose” exposures would cause
mesothelioma; rather, NIOSH engaged
The authors found an instance of an indiin fear mongering that there could be
vidual with mesothelioma who had one
day of asbestos exposure from sawing
risk from “low dose” exposures. NIOSH
asbestos cement sheets.27 It is of course
used careful but misleading language
about “all fiber concentrations studied to
known that even if an exposure is “possidate.”32 In fact NIOSH had no scientific
ble” or “neighborhood, domestic or
hobby” the exposure on a cumulative
study of low concentration exposures
basis may still be substantial.28
from which to draw any supportable conclusions. Now, if our government wished
to provide protection against exceedingly
Zielhuis et al mentioned an individual
low risks, risks that may not and likely
case of exposure less than one year in
did not even exist, then that is a policy
duration. Greenberg et al mentioned an
decision. It is not a basis to put any comindividual case of one day of exposure.
pany on notice that low dose exposures
Relevant to such exposures, the NIOSH
in fact cause mesothelioma or materially
report stated that there was “an associaincrease the risk of mesothelioma.
tion between asbestos and mesothelioma
from exposures of as brief as 1 day.”
Notably, NIOSH used the term “associaThe 1978 Report of the
tion.” Rather than regard such instances
National Cancer Institute
as proof of causation, NIOSH appropriIn 1978 the National Cancer Institute
ately cautioned that approximately 15
provided a report on the number of canpercent of the mesotheliomas occurred
cers attributable to asbestos exposure.33
without any known exposure to
Noting that cancer may have more than
asbestos.29 In simple terms, the short or
one cause, the report accounted for latenlow dose asbestos exposure associated
cy, duration of exposures and changes in
with the occurrence of mesothelioma
exposure patterns and then used certain
may have been an artifact. The mesotheepidemiological studies of “heavily
lioma could have occurred without
exposed workers” to extrapolate to the
asbestos exposure. This is notable. Case
number of cancers caused by asbestos.34
reports or individual cases cannot prove
The conclusion was that “13-18 percent
causation. They have no control group
of all cancer deaths” per year in the
for comparison. They have no manner or
United States are associated with asbestos
method to calculate whether the occurexposure.35 Through this extrapolation,
rence of the disease reflects an increased
the National Cancer Institute assumed
risk of disease from the exposure. The
that lower doses than those in the epinumber of subjects, often as few as one,
6
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demiological studies caused asbestos
related diseases and then attempted to
calculate cancers occurring from such low
doses of exposure.
Some sources promptly criticized the
report for exactly that reason. In fact,
Stallones and Downs stated in their critique that, among other criticisms, the
report fails to account “for the fact that
not all persons were so heavily
exposed.”36 Other criticisms immediately
followed. A number of researchers performed calculations of the proportion of
cancers due to occupational exposures,
particularly asbestos.
Higginson in 1980 started with the number of cancers occurring at each anatomical site of origin and then determined the
percent of cancers due to asbestos versus
other causes for each site of origin. After
totaling his numbers, he concluded that
1 percent of all cancers were due to
asbestos exposure.37 Several other
researchers followed in 1981, calculating
much lower numbers than the National
Cancer Institute.
Hogan and Hoel38 used a methodology
similar to the NCI report. They determined the number of exposed workers
and the percentage of expected cancers
among those workers. The authors concluded that 3 percent of all cancers may
be asbestos related. Enterline39 suggested
that likely only 1 percent of all cancer
was due to asbestos exposure. He analyzed the number of cancers to be expected in particular exposed occupations and
then noted that elimination of asbestos
would have an “imperceptible” effect on
the reduction of all cancer. McDonald
and McDonald40 took the number of
expected mesothelial tumors (for which
they thought there was good numeric
information) and calculated the ratio of
other malignant tumors to be expected
relative to the number of mesothelial
tumors. Their result was that 1.4 percent
of all tumors were due to asbestos expo-

“Defense experts should be
prepared to differentiate
between the scientific knowledge
of the hazards of asbestos
exposure generally and the lack
of knowledge that there was a
risk from low dose exposures.
sure. Finally Nicholson et al41 determined
the dose response relationship and the
populations at risk as well as the relative
risk by industry and then calculated the
asbestos related mortality. Under their
method they found that 2 percent of all
cancer was asbestos related.
All of these later reports found that only
1-3 percent of all cancer may be related
in some manner to asbestos exposure.
This suggested that criticisms of the government’s NCI report were well founded,
including criticism of the implicit effort
to claim that extrapolation of the effects
of high dose exposures to low dose exposures proved causation of mesothelioma
and other asbestos related diseases. The
weight of the evidence told the world
that overall the effect of asbestos exposure
was truly less than originally reported by
the National Cancer Institute; however,
apparently ignoring the justified criticism, the U.S. Congress cited the report
as a significant accomplishment of HEW
in 1978.42 Unfortunately, the misconception of the carcinogenic potency of
asbestos has lived on through this day.

The “Low Dose”
Epidemiology
The articles that provide plaintiffs with
their claims that there is epidemiological
evidence that low doses of exposure cause
mesothelioma were not published in the
time frame when asbestos exposures were
7
ASBESTOS • JUNE 2018

occurring.43 The earliest of these epidemiological studies was published in 1998.
No one except plaintiffs and their experts
would blame a defendant for wondering
why it should be liable when the exposure was so low that there was no alleged
“science” proving any risk until the late
1990s.
Furthermore, these “low dose” studies are
not uniformly accepted either for their
findings or methodology.44 Commentaries
on plaintiffs’ “low dose” studies level any
number of criticisms. The studies use the
term “semi-quantitative” which really
means subjective. The studies reach
inconsistent results belying any reliability
of the methods. The studies are affected
by all sorts of bias which serves to inflate
the risk estimates. If the methods and
results of these studies are a matter of dispute, how can the studies, even now, be
considered appropriate notice of a risk
from exposure?

Conclusion
These thoughts suggest a clear and simple
path for “low dose” cases.
• Plaintiffs’ experts who address
state of the art should be questioned, not about the risks of
asbestos exposure, but when it was
known that low doses, e.g. below 1
f/cc-yrs, could in fact cause
mesothelioma.

www.harrismartin.com
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• Defense experts should be prepared to differentiate between the
scientific knowledge of the hazards
of asbestos exposure generally and
the lack of knowledge that there
was a risk from low dose exposures.
• Plaintiff experts who testify about
state of the art in low dose cases
should be the subject of motions in
limine and objections when they
conflate testimony about hazards of
asbestos generally and hazards of
low dose exposures.

law, holding that state of the art evidence is relevant to show the extent of the defendant’s
knowledge).

6
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