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RESEARCH ARTICLE

Absence of mesothelioma risk maintained in an expanded international cohort
of cosmetic talc miners and millers

A. Michael Ierardia,b and Gary M. Marshc

aCardno ChemRisk, Brooklyn, NY, USA; bDepartment of Environmental, Occupational, and Geospatial Health Sciences, CUNY Graduate School
of Public Health and Health Policy, New York, NY, USA; cCardno ChemRisk, Pittsburgh, PA, USA

ABSTRACT
Objectives: Based on novel information for the Vermont cosmetic talc miner/miller cohort, including a
reported case of mesothelioma, we sought to update our prior pooled statistical power analyses of
mesothelioma incidence among European cosmetic talc miners/millers. With the inclusion of the
Vermont cohort, we expanded our pooled analysis by 17,170 person-years of observation.
Methods: Cosmetic talc miner/miller cohort studies conducted in Italy, Norway, France, Austria, and
Vermont were pooled. The expected numbers of mesothelioma cases for each cohort as reported in
these studies were used. Our statistical power analysis was based on an a priori one-sided significance
level of 0.05 and Poisson distribution probabilities.
Results: A total of 130,514 person-years of observation was generated across the five cohorts. One
case of mesothelioma was observed (in the Vermont cohort), while approximately 3.34 cases (a mid-
value estimate) were expected overall. Thus, we found that the pooled cohorts had 59% and 78%
power to detect a 2.5-fold or greater and a 3.0-fold or greater increase in mesothelioma, respectively.
The work history characteristics of the one mesothelioma case, which included mention of prior asbes-
tos exposure on the case’s death certificate, do not support a causal link with cosmetic talc exposure.
Conclusions: Despite the recent finding of one case of mesothelioma in the Vermont cohort (a case
unlikely related to talc exposure), we continue to conclude that the epidemiological evidence from
the cosmetic talc miner/miller cohort studies does not support the hypothesis that cosmetic talc expo-
sures are associated with an increased risk of pleural mesothelioma.
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Introduction

It has recently been alleged (Emory et al. 2020; Gordon
et al. 2014; Moline et al. 2020) that due to the purported
presence of trace levels of asbestos, primarily tremolite and
anthophyllite fiber types, the inhalation of products contain-
ing cosmetic talc (i.e., relatively pure [>95%], platiform
talc), such as adult and baby dusting powders and makeups,
is capable of causing mesothelioma. This allegation of meso-
thelioma causation following exposure to cosmetic talc is
largely based on recent case series and reports (Emory et al.
2020; Gordon et al. 2014; Moline et al. 2020) that claimed
to have identified more than 100 cases of mesothelioma
among consumers of cosmetic talcum powder products who
reportedly had no other known asbestos exposures.

While some geological talc deposits may indeed contain
other silicates, like the amphibole minerals tremolite and
anthophyllite (IARC 2010), the habit of these minerals (i.e.,
asbestiform versus non-asbestiform) must be described to
ascertain the risk of disease. For example, amphibole miner-
als have occasionally been identified in some cosmetic talc
source mines, including those located in Italy, Norway,
France, Austria, and Vermont, yet numerous investigators
(Lightfoot et al. 1972; Pooley 1976; Rubino et al. 1976, 1979;

Boundy et al. 1979; Selevan et al. 1979; Parkes 1982;
Wegman et al. 1982; Wergeland et al. 1990; Wild et al.
2002; Coggiola et al. 2003; Pira et al. 2017; Wergeland et al.
2017; Fordyce et al. 2019; Pooley [date unknown]) have
concluded that these minerals are non-asbestiform and, sub-
sequently, that these deposits do not contain detectable
asbestos. This distinction between asbestiform and non-
asbestiform is critical because the non-asbestiform types of
these minerals do not impart biological activity and are thus
not regulated as ‘asbestos,’ per se (CPSC 1988; ATS 1990;
OSHA 1992; Vu 1993; ATSDR 2001; Addison and
McConnell 2008; Gamble and Gibbs 2008; Mossman 2008;
Williams et al. 2013; Mossman 2018). On the other hand, it
has been demonstrated (ATSDR 2001; Finley et al. 2012;
Gaffney et al. 2017) that sufficient and prolonged exposures
to asbestiform varieties of these minerals may pose an
increased risk of asbestos-related disease. Thus, the term
‘asbestos’ will be used in this paper to denote the asbesti-
form type of these minerals capable of possessing bio-
logical activity.

Despite substantial evidence finding that cosmetic talc
source mines do not contain asbestos, the possibility that
cosmetic talcum powder products for consumer use may
contain trace amounts of asbestos continues to be hotly
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debated, as analytical issues surrounding the proper identifi-
cation of the amount, type, and habit of asbestos in talc
abound (Cralley et al. 1968; USFDA 1971; Lewin 1972;
Snider et al. 1972; Caneer 1973; Weissler 1973; Rohl and
Langer 1974; Rohl et al. 1976; Krause 1977; Rohl and
Langer 1979; Swanson 1986; Addison and Langer 2000;
IARC 2010; Gordon et al. 2014; Anderson et al. 2017; Pierce
et al. 2017). Regardless of the potential presence of trace
asbestos in cosmetic talc, it has been demonstrated that
even if one were to assume up to a 0.1% asbestos content
for a cosmetic talcum powder product as a ‘worst-case’
scenario, potential cumulative asbestos exposures and associ-
ated health risk at this level are ‘orders of magnitude below
upper-bound estimates of cumulative asbestos exposure and
risk at ambient levels, which have not been associated with
increased incidence of asbestos-related disease’ (Burns et al.
2019, p. 2272). The United States Food and Drug
Administration (FDA) reached a similar conclusion after
performing its own risk assessment in the mid-1980s
(Brown 1985; Swanson 1986).

The mortality experience of cosmetic talc miners and
millers from around the world provides valuable insight
into the potential risk of asbestos-related disease among
end-users of cosmetic talc products. These miners and mill-
ers are exposed to much greater and more prolonged levels
of talc than end-users (Dement et al. 1972; Hildick-Smith
1976; Aylott et al. 1979; Russell et al. 1979; Brown 1985;
Swanson 1986; USEPA 1992; Zazenski et al. 1995; Moon
et al. 2011; Burns et al. 2019; Rasmussen et al. 2019).
Indeed, Rossner et al. (2020) recently concluded that numer-
ous historical average respirable talc dust concentrations
measured in Vermont mines and mills, likely including
those sites from which the Vermont cohort members were
sourced, exceeded occupational exposure limits. Elevated
airborne dust measurements have similarly been reported
for other cosmetic talc mines, including those located in
Italy (Pira et al. 2017), Norway (Wergeland et al. 2017),
France (Wild et al. 2002), and Austria (Wild et al. 2002).
An increased risk of pneumoconiosis among these cosmetic
miners and millers has also been observed, indicating that
these workers were indeed exposed to very high levels of
mixed dust, including cosmetic talc, silica, among other
dusts (Marsh et al. 2019). Therefore, if trace levels of asbes-
tos fibers are truly and consistently present in cosmetic talc
at levels sufficient to pose a health risk in end-users, then it
would be reasonable to conclude that the cosmetic talc min-
ers and millers are at an even greater risk of developing an
asbestos-related disease. However, various international
cohort studies of cosmetic talc miners and millers show no
increased risk of mesothelioma associated with occupational
talc exposures; in fact, up until 2019, no cases of mesotheli-
oma had been reported in any of these cohorts (Rubino
et al. 1976, 1979; Selevan et al. 1979; Wergeland et al. 1990;
Wild et al. 2002; Coggiola et al. 2003; Pira et al. 2017;
Wergeland et al. 2017; Fordyce et al. 2019).

Finley et al. (2017) published the first statistical power
calculation of mesothelioma mortality/incidence for the
pooled Italian (Rubino et al. 1976, 1979; Coggiola et al.

2003), Norwegian (Wergeland et al. 1990), French (Wild
et al. 2002), and Austrian (Wild et al. 2002) cohorts, and
determined that 4.0 mesothelioma cases would have been
expected following a total of 99,022 person-years of observa-
tion. This finding was associated with 67% and 84% statis-
tical power to observe a 2.5-fold or greater and 3.0-fold or
greater increase in pleural mesothelioma mortality, respect-
ively. Following the publication of the Finley et al. (2017)
analysis, both the Italian (Pira et al. 2017) and Norwegian
(Wergeland et al. 2017) cohorts were updated. Marsh et al.
(2019) then updated the original statistical power analysis,
and determined that 3.0 mesothelioma cases would have
been expected following a total of 113,344 person-years of
observation. This updated analysis was associated with 62%
and 79% power to detect a 2.5-fold or greater and 3.0-fold
or greater increased in pleural cancer/mesothelioma, respect-
ively. The discrepancy in the 4.0 vs. 3.0 expected mesothe-
liomas in the original and updated analyses, respectively, is
explained by the background reference rates for mesotheli-
oma used in either study. In the Finley et al. (2017) analysis,
these rates were obtained from the available literature, while
in the Marsh et al. (2019) updated analysis, expected counts
for mesothelioma were reported by the original authors of
the underlying cohort studies. We concluded in both of
these studies that the epidemiological evidence from the cos-
metic talc miner and miller cohort studies does not support
the hypothesis that exposure to cosmetic talc is associated
with the development of pleural cancer/mesothelioma.

Following the most recent update of our pooled statistical
power analysis of mesothelioma mortality/incidence in the
cosmetic talc miner and miller cohorts (Marsh et al. 2019),
Fordyce et al. (2019) published an update to the Vermont
cohort of cosmetic talc miners and millers described origin-
ally by Selevan et al. (1979). We chose not to include the
Selevan et al. (1979) findings in our earlier power analyses
(Finley et al. 2017; Marsh et al. 2019) because the authors
did not explicitly report that they assessed mesothelioma as
a disease endpoint of interest. Fordyce et al. (2019), on the
other hand, applied an expanded set of International
Classification of Disease (ICD) codes during their review of
death certificates to identify potential mesothelioma deaths
among the Vermont cohort. While the authors identified a
single case of mesothelioma, the work history characteristics
of this case, which included prior asbestos exposure, do not
support a causal link with cosmetic talc exposure.
Nonetheless, for the purposes of the current study, we have
included the Vermont cohort and this single mesothelioma
case, and present here an update to our previous power
analyses (Finley et al. 2017; Marsh et al. 2019).

Methods

Pooled cohort analysis

In the recent Fordyce et al. (2019) update of the Vermont
cohort, the authors did not attempt to calculate the expected
number of deaths due to mesothelioma. Rather, the authors
estimated that the expected number of mesotheliomas in the
Vermont cohort would be approximately equal to the
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expected number of pleural cancers (0.60) for the
Norwegian cohort (Wergeland et al. 2017), based on the
similar sample sizes and follow-up periods of both studies.
Subsequently, in a recent letter to the editor, Fordyce et al.
(2020) calculated expected number of mesotheliomas based
on incidence-based mortality data for the United States
from the Surveillance, Epidemiology, and End Results
(SEER) 9 database for the period 1975 to 2012. Based on
both the minimum and maximum incidence-based age-
adjusted mesothelioma death rates for males and a total of
17,170 person-years of observation, the authors calculated a
range of 0.17 to 0.34 expected mesotheliomas for the
Vermont cohort.

To account for the uncertainties in the expected number
of mesothelioma cases associated with the Vermont cohort,
we conducted our statistical power analysis using all three
estimates (0.17, 0.34, and 0.60) provided by Fordyce et al.
(2019, 2020). The expected values of mesothelioma for the
Italian, Norwegian, French, and Austrian cohort were calcu-
lated and reported by the original study authors (Table 1).
These values were used in the current analysis to estimate
the total number of expected mesotheliomas in the
pooled cohort.

Statistical power analysis

We followed the same methodology for our pooled statis-
tical power analysis as utilized in both Finley et al. (2017)
and Marsh et al. (2019) to address the question of whether
the pooled cosmetic talc miner and miller cohort studies
provided sufficient power to detect a statistically significant
elevated risk of mesothelioma among these workers. As we
noted previously (Marsh et al. 2019), because a reduced risk
of mesothelioma resulting from exposure to cosmetic talc is
an implausible event, our power analysis focused on detect-
ing only elevated mesothelioma risks. Thus, we entered into
our pooled analysis with the a priori alternative hypothesis
(HA) that the relative risk (RR; estimated using standardized
mortality or incidence ratios) for mesothelioma among cos-
metic talc miners and millers would be greater than that
expected in the corresponding general reference populations
(i.e., HA: RR > 1.0), and used a 5% one-sided significance
test to test the null hypothesis (H0) of no excess risk (i.e.,
H0: RR ¼ 1.0). Power calculations were based on exact
Poisson distribution probabilities as described by Breslow
and Day (1987). In a companion paper, we describe the
methods and results of a confidence interval function ana-
lysis using data from the five pooled cosmetic talc miner
and miller cohorts (Marsh and Ierardi, 2020).

Results

Pooled analysis

In the recently updated evaluation of the Vermont cohort,
the total number of cohort members was expanded by 35
workers, the total follow-up period by 37 years, and the total
length of observation by 9,487 person-years from the

original study conducted by Selevan et al. (1979), resulting
in a total of 427 workers who contributed a total of 17,170
person-years of observation (Fordyce et al. 2019). Therefore,
with the addition of the Vermont cohort, the total observa-
tion time for the five pooled cosmetic talc cohort studies is
now 130,514 person-years (Table 1).

Upon a thorough review of the death certificates for the
Vermont cohort of talc miners and millers, Fordyce et al.
(2019) identified one case of mesothelioma, representing the
first case of mesothelioma in any of the cohort studies
included in our pooled analyses (Finley et al. 2017; Marsh
et al. 2019). However, the authors reported that ‘[t]his
worker was employed in the talc industry for less than
5 years and death occurred 30 years following employment,
leaving open the possibility of exposure to asbestos in other
occupations and/or possible exposure to ionizing radiation.
The death certificate explicitly mentioned exposure to asbes-
tos’ (Fordyce et al. 2019, p. 922). As such, it is unlikely that
this case of mesothelioma was directly related to the work-
er’s employment in the Vermont talc industry.

Total expected counts for mesothelioma across the five
pooled cohort studies were 3.17, 3.34, or 3.60, depending on
the expected value used as reported by Fordyce et al. (2019,
2020) (Table 2). Based on this range of expected values and
the observed value of one mesothelioma, standardized mor-
tality ratios (SMR) of 0.315 (95% CI: 0.016, 1.50), 0.299
(95% CI: 0.015, 1.42), and 0.278 (95% CI: 0.014, 1.32) were
calculated for the pooled cohort (Table 1). None of these
SMRs was elevated above the null value of 1.00.

Statistical power analysis

For various SMRs of interest, Table 2 shows the statistical
power based on the one observed mesothelioma case
(Fordyce et al. 2019) and the range of expected numbers of
mesothelioma cases for the combined European and
Vermont cohorts. Table 2 also shows that the statistical
power to detect 1.5- to 3.0-fold elevations in mesothelioma
risk were similar for each of the expected number of cases
and are generally higher than those reported by Marsh et al.
(2019) (based on 3.0 expected mesotheliomas) due to the
inclusion of the expected cases from the Vermont cohort
(Fordyce et al. 2019). Using the mid-value estimate of 3.34
for the expected number of mesothelioma cases, the com-
bined studies now had 59% and 78% power to detect a 2.5-
fold or greater and a 3.0-fold or greater increase in meso-
thelioma, respectively (Table 2). We note also that the
irregular pattern in some power values with increasing
SMRs of interest and across the three expected numbers
stems from the small number of events and the discrete
nature of the Poisson probability distribution as noted pre-
viously by Marsh et al. (2019).

Further, with 3.17 expected mesotheliomas, 7 or more
mesotheliomas (or an SMR of 7/3.17¼ 2.21 or greater)
would need to be observed across the pooled cohort studies
to reject at the 0.05 significance level the null hypothesis of
no association (i.e., SMR ¼ 1.0) between exposure to cos-
metic talc and mesothelioma. For both 3.34 and 3.60
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Table 1. Most recent cohort studies included in an expanded pooled analysis of pleural cancers/mesotheliomas associated with employment as a cosmetic talc miner or miller.

Study Employment
Follow-
up period Location Sample size ICD version

Person
-years

Reference
population for
expected deaths
or incident cases

Observed
mesotheliomas

Expected
mesotheliomas

reported
by authors

Observed
pleural
cancers

Expected pleural
cancers reported

by authors

Combined
expected

cancers reported

Pira et al. (2017) 1946 to 1995 1 January 1946
to 31
March 2013

Italy Miners ¼ 1,166
Millers ¼ 556

9 59,339 Regional
and Nationala

0 NA 0 2.0 2.0

Wergeland
et al. (2017)

1944 to 1972 1 January 1953
to 31
December
2011

Norway Miners ¼ 94
Millers ¼ 296

7 15,687 Nationalb 0 NA 0 0.6 0.6

Wild et al. (2002) 1945 to 1994 1 January 1945
to 31
December
1996

France Miners and
Millers ¼ 1,070

8 and 9 28,849 Regional
and Nationalc

0 0.3 NA NA 0.3

1972 to 1995 1 January 1973
to 31
December
1995

Austria Miners and
Millers ¼ 542

8 and 9 9,469 Regionald 0 0.1 NA NA 0.1

Fordyce
et al. (2019)

1930 to 1983 1 January 1940
to 31
December
2012

Vermont,
USA

Miners and
Millers ¼ 427

5, 6, 7, 8, 9, and 10 17,170 Regional
and Nationale

1 0.34f NA NA 0.34

Total 4,151 130,514 1 0.74 0 2.6 3.34
aRegional rates were used for the period 1970 to 2013; national death rates were used for the period 1950 to 1969. Rates were not available for the period 1946 to 1949, for which 1950 to 1954 national rates
were used.
bNational rates were used, as these were recorded in the same national cancer registry used to identify pleural cancer incident cases.
cLocal (d�epartement de l’Ari�ege) and national mortality rates were used. Local mortality rates were only available since 1968.
dRegional rates of the federal state of Styria were exclusively used.
eBoth United States national rates and rates for the state of Vermont were used. However, in accordance with confidentiality and privacy restrictions, Fordyce et al. (2019) only reported SMRs using United States national
rates.
fBased on the mid-value estimate of the expected number of mesotheliomas for the Vermont cohort reported by Fordyce et al. (2019, 2020). The lower- (0.17) and upper-bound (0.60) values of the expected number of
mesotheliomas for the Vermont cohort were included in a sensitivity analysis (Table 2). The total number of expected cancers would therefore be 3.17 or 3.60 if either the lower- or upper-bound estimates, respectively,
were used in the pooled analysis.
NA: Not applicable
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expected mesotheliomas, 8 or more mesotheliomas (or
SMRs of 8/3.34¼ 2.40 or greater, or 8/3.60¼ 2.22 or greater)
would need to be observed to reject the null hypothesis of
no association at p< 0.05.

Discussion

The updated findings of our statistical power analysis sug-
gest that the pooled cohort studies had a 59% and 78%
chance of resulting in a statistically significant (p< 0.05)
SMR of 2.5 or 3.0, respectively, using the mid-value estimate
of 3.34 expected mesotheliomas. However, we know that
based on the identification of one reported case of meso-
thelioma across the pooled cohorts of cosmetic talc miners
and millers, such SMR estimates were not found (Table 2).
In fact, none of these SMRs was elevated above the null
value of 1.00. This provides further support for our conclu-
sion that exposure to cosmetic talc is not associated with an
elevated risk of mesothelioma.

We were unable to update the previous latency analysis
we performed for these cohorts (Marsh et al. 2019) due to a
lack of adequate information that would allow us to reliably
perform such an analysis for the Vermont cohort. However,
based on the findings of our prior analysis, we expect that
those individuals belonging to the older age groups (i.e., age
50þ) in the Vermont cohort would be the primary drivers
of the total number of expected mesotheliomas for this
cohort. This is because ‘mesothelioma rates increase in an
exponential fashion with age, being very low and relatively
constant up to about age 50 when they begin to increase
dramatically and continue to increase throughout life’
(Moolgavkar et al. 2009, 2017; Boffetta et al. 2018; Marsh
et al. 2019, p. 215).

We note that Fordyce et al. (2019, 2020) reported a range
of values (0.17, 0.34, and 0.60) for the expected number of
mesothelioma cases associated with the Vermont cohort.
Based on United States national and Vermont state-specific
age-adjusted background mesothelioma rates as reported by
Henley et al. (2013), who also used SEER data to calculate
mesothelioma incidence in the United States by state, we
calculate that the expected number of mesotheliomas for the
Vermont talc cohort would range from approximately 0.14
to 0.35, using 17,170 person-years of observation. We there-
fore concur with the range provided by Fordyce et al. (2019,
2020) and believe that the use of the mid-value estimate
(0.34) for our statistical power analysis represents an

appropriate estimate of the true expected number of meso-
theliomas for this cohort.

As described in the Marsh et al. (2019) analysis, Lamm
and Starr (1990) reported a case of mesothelioma in ‘one
Vermont talc man’ in a published National Institute for
Occupational Health and Safety (NIOSH) conference pro-
ceeding (Lamm and Starr 1990, p. 1577). Notably, Fordyce
et al. (2019) were unable to verify or identify this case after
an extensive and thorough review of the death certificates
for the Vermont cohort. The authors explained that the
mesothelioma death they identified occurred after 1975, and
therefore after the follow-up period of the initial Selevan
et al. (1979) evaluation, which ended 31 December 1975.
Similarly, mortality follow-up in the Lamm and Starr (1990)
evaluation was continued through 1975, thereby precluding
the mesothelioma case reported by Fordyce et al. (2019)
from being the same case of mesothelioma potentially iden-
tified by Lamm and Starr (1990). Thus, we believe that both
this alleged mesothelioma case in the Vermont cohort, as
well as the previously alleged case in the Italian cohort
(Mirabelli 2018) have now been sufficiently scrutinized (Pira
et al. 2018; Fordyce et al. 2019, 2020) and we maintain that
the only reported case of mesothelioma from any of the cos-
metic talc miner/miller cohorts investigated herein is the
single case reported by Fordyce et al. (2019).

The lack of a significantly increased risk of mesothelioma
among cosmetic talc miners and millers from five pooled
cohorts is consistent with the fact that these talc mines are
free from detectable asbestos (Lightfoot et al. 1972; Pooley
1976; Rubino et al. 1976, 1979; Boundy et al. 1979; Selevan
et al. 1979; Parkes 1982; Wegman et al. 1982; Wergeland
et al. 1990; Wild et al. 2002; Coggiola et al. 2003; Pira et al.
2017; Wergeland et al. 2017; Fordyce et al. 2019; Pooley
[date unknown]). With regard to the Vermont mine specif-
ically, it is interesting to note that Boundy et al. (1979)
measured airborne fiber concentrations of approximately 0
to 60 f/cc by phase contrast microscopy (PCM), but ultim-
ately concluded that they did not identify any asbestos
among the samples that were analyzed. The authors
explained that PCM ‘may suffice in an asbestos environ-
ment, but the resolution limitations of optical microscopy
and the inability to distinguish rolled talc particles and talc
“shards” from actual asbestos fibers will allow only a crude
determination of the total fiber exposure’ (Boundy et al.
1979, p. 377). Thus, further testing must be performed in
order to confirm initial analytical findings of detectable

Table 2. Statistical power for pooled cosmetic talc miner/miller cohorts calculated after study completiona.

Expected number of
mesothelioma casesb SMR 95% CI

Minimum detectable relative risk (SMR > 1.0)c

1.5 2 2.5 3

3.17 0.315 (0.016, 1.50) 0.20 0.45 0.68 0.84
3.34 0.299 (0.015, 1.42) 0.13 0.35 0.59 0.78
3.60 0.278 (0.014, 1.32) 0.18 0.43 0.68 0.84
aBased on one observed mesothelioma case from Fordyce et al. (2019).
bBased on values provided in Marsh et al. (2019) for European cohorts (3.0) plus those provided by Fordyce et al. (2019) (0.60) and Fordyce et al. (2020)
(0.14, 0.34).

cStatistical power to detect SMR of interest with one-sided significance level of 0.05.
SMR: Standardized Mortality Ratio
CI: Confidence Interval
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airborne fiber levels measured by PCM in talc environ-
ments, such as during the personal use of cosmetic talcum
powder products.

Our finding of no association between cosmetic talc
exposures and an increased risk of pleural mesothelioma in
the cosmetic talc miner and miller cohorts directly contra-
dicts the claimed causal relationship between this specific
exposure and disease outcome as reported in prior case ser-
ies and reports (Emory et al. 2020; Gordon et al. 2014;
Moline et al. 2020). These case series and reports, however,
are not informative of causation. Rather, they are limited by
their lack of a comparison population, which is present in
all of the cohort studies described above, resulting in the
inability to calculate risk estimates with associated confi-
dence intervals (e.g., SMRs and 95% CIs).

To support their conclusion of causation, the authors
(Emory et al. 2020; Gordon et al. 2014; Moline et al. 2020)
claimed to have identified anthophyllite, tremolite, and/or
chrysotile fibers in lung tissue samples analyzed for a select
subset of the cases they described. However, Roggli et al.
(2020) recently noted that ‘the mere identification of talc or
tremolite in lung tissue samples provides no useful informa-
tion regarding the causation of mesothelioma’ and found
that in one case of mesothelioma who had cosmetic talc
exposure, ‘both talc and tremolite were present in concen-
trations [of lung tissue] within … background range’
(Roggli et al. 2020, p. 5, 6). Additionally, amosite was identi-
fied in one case evaluated by Emory et al. (2020); the
authors did not comment on this finding in their paper and
instead reported that ‘[s]tudies have confirmed that the
most common types of asbestos present in cosmetic talc are
tremolite, anthophyllite, and chrysotile. Industrial asbestos
products used in the United States generally contained
chrysotile, amosite, and/or crocidolite, and anthophyllite
and tremolite were rarely present’ (Emory et al. 2020, p. 2).
Moline et al. (2020) further noted that ‘[t]esting results of
talcum powders have failed to show the presence of com-
mercial amphiboles’ (Moline et al. 2020, p. 14). The finding
of amosite in at least one of these cases indicates that the
individual likely experienced exposure to commercial
amphiboles that she was not aware of or did not recall, and
discredits the assertion that these individuals were only
exposed to asbestos through their use of cosmetic talcum
powder products. Thus, these limitations effectively render
the case series and reports as being incapable of concluding
a causal relationship between cosmetic talc use and meso-
thelioma, and we maintain that no association exists
between cosmetic talc exposures and an increased risk of
pleural mesothelioma.

Conclusion

In the current pooled cohort analysis, a total of 130,514 per-
son-years of observation was generated across the Italian,
Norwegian, French, Austrian, and Vermont cohorts. We
found that the five pooled cohorts had 59% and 78% power
to detect a 2.5-fold or greater and a 3.0-fold or greater
increase in mesothelioma, respectively, when the mid-value

estimate of 3.34 for the expected number of mesothelioma
cases was used. The power values calculated using the other
two estimates of expected number of mesotheliomas (3.17
and 3.60) were slightly higher than the mid-point estimate,
and all of the power values generated in the current study
were similar to the power values calculated in early itera-
tions of the statistical power analysis (Finley et al. 2017;
Marsh et al. 2019). Thus, despite the recent finding of one
case of mesothelioma in the Vermont cohort (a case likely
unrelated to talc exposure), we continue to conclude that
the epidemiological evidence from the cosmetic talc miner
and miller cohort studies does not support the hypothesis
that cosmetic talc exposures are associated with an increased
risk of pleural mesothelioma.
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