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Ellis et al., 2026: Pressed Powder Exposures

• Average respirable dust level: 0.002 mg/m3

• Average duration of application: 6.35 min

• Average mass of product used: 0.01-0.08 g

• No asbestos fibers were detected by NIOSH 

7402 (TEM)



National Cancer Institute, 2026: Mesothelioma Incidence Data



IARC 2025: Revised Talc Monograph
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IARC 2025: Revised Talc Monograph

IARC 2010: Group 2B – Possibly Carcinogenic
• Perineal use of talc-based body powder = Group 2B
• Inhaled talc not containing asbestos or asbestiform fibers is not classifiable in regard to human 

carcinogenicity (Group 3)

IARC 2025: Group 2A – Probably Carcinogenic
• Positive association between perineal talc use and ovarian cancer

o Bias from exposure misclassification and/or asbestos in talc
• No conclusions on causal relationship for uterine cancer
• No convincing evidence for causal relationship:

o Stomach cancer
o Lung cancer
oMesothelioma and other cancers

Why the Changes?
• No major new studies published
• Interpretation of existing animal data

o Adrenal pheochromocytomas (tumors of the adrenal gland, usually benign)
• IARC methodology incorporating mechanistic data



Korchevskiy & Wylie, 2025: IARC Critique 



Seyyedsalehi et al., 2026: Meta-analysis 

Cancer Type No. of 

Studies

Pooled Relative Risk 

(RR)

Notes

Mesothelioma 8 NA No mesothelioma cases 

were reported

among talc miners and 

millers

Lung Cancer 13 1.13 (95% CI: 0.97-

1.33) for miners and 

millers

1.12 (95% CI: 0.79-

1.57) for other workers

No statistically significant 

increased risk

Laryngeal Cancer 7 0.98 (95% CI: 0.58-

1.57)

No association with talc 

exposure



Roggli et al., 2025: Lung Fiber Burden in Peritoneal Mesotheliomas



Carbone et al., 2025: BAP1 Mutations

n=238 n=123



Carbone et al., 2025: BAP1 Mutations

Key Characteristics among MM:
• 1 of 84 had evidence of asbestos exposure
• Younger in age (median age = 54)
• 45.2% developed multiple cancers
• Distinct appearance and histologic features
• Remain slow growing for years and do not require as aggressive therapy
• Median survival of 7 years
• “Low-grade-germline-mutant-BAP1-associated-mesotheliomas, L-BAM”



January 204

Genetics and Mesothelioma: Science 

Comes to the Litigation, not the 

Litigation Goes to Science

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

• The link between genetic mutations and mesothelioma developed independently 
from the litigation 
• Link was developed entirely with funding from NCI

• It is not science that developed in response to the litigation, such as:
• Studies of litigation cases
• Studies of products/exposures at issue in asbestos/talc litigation
• Epidemiology studies of exposures to talc
• Fiber digestion studies



January 204

Inherited Genetic Mutations are at 

Issue Only in a Minority of 

Mesotheliomas

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

     

• 10-15% or more of all mesothelioma cases diagnosed today

• 50% or more of mesotheliomas diagnosed under age 55 or with strong family history 

of cancer

• As the number of mesotheliomas continues to decrease over time because of 

workplace control measures, the percentage of mesotheliomas with inherited 

pathogenic mutations likely will increase



January 204

Why Genetics is an Issue in 

Mesothelioma Causation Today but 
was Unheard of 15 Years Ago

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

• First mapping of human genome:

• Finally Completed in 2001

• Total time to map 1 human genome: 13 years

• Cost: $1 billion

• To sequence 1 person’s genome today:

• Cost: $1,000

• Time: A few hours



January 204

Cost of Sequencing per Human 

Genome

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.
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Why Is Sequencing Important in 

Determining Mesothelioma Causation?

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

• Sequencing can tell us:
• What pathogenic (i.e., disease-causing) mutations are present in the person’s 

mesothelioma cells
• What pathogenic mutations are inherited (when sequencing non-cancer cells)
• The pattern of genetic damage present in cancer cells

• Identification of pathogenic mutations is critically important to:
• Patient (potential therapy)
• Family members (monitoring/early detection)



Cancer type tells you what cell it starts in - 
Not what caused it

Mesothelioma



Same type of cancer but different causes

BRAIN CANCER

Glioblastoma = TERT 

mutation

EGFR amplification

Incurable (1.5 yr survival)

Pilocytic Astrocytoma = 

BRAF fusion, BRAF 

mutation

90% cure (>>20 yr 

survival)

LUNG CANCER

Smoking-related lung 

cancer = TP53 and KRAS 

mutations

Worst prognosis

Non-smoking lung cancer = 

EGFR mutation, ALK 

fusion

Best prognosis

MESOTHELIOMA

Asbestos-related 

mesothelioma = genomic 

complexity, aggressive 

disease

Germline-associated 

mesothelioma = few 

mutations, indolent disease

Lung CancerBrain Cancer
Mesothelioma

Mutations matter!
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A Check List To Distinguish 

Mesotheliomas Caused In Whole Or In 

Part By Asbestos From Mesotheliomas 

Caused Only By An Inherited 

Pathogenic Mutation

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.
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Does an Inherited Mutation Make Us 

More Susceptible to Getting 

Mesothelioma from Asbestos?

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

• Of course it does, provided:
• Sufficient exposure to asbestos to cause chronic inflammation at cancer site
• There is objective medical evidence of exposure

• Susceptibility does not mean asbestos played any part in causing the mesothelioma
• Walk through the check list:

• If asbestos played any role, it will check boxes of asbestos-caused 
mesothelioma



January 204

Molecular Pathology Can Distinguish 

Asbestos Mesotheliomas from Non-

Asbestos Mesotheliomas

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

• Old science: Examining mesothelioma cells cannot tell us what caused them to turn 
into cancer cells

• New science: Molecular sequencing tells us what mutations and genetic damage are 
present in cancer cells
• Molecular studies describe the pattern of mutations and genetic changes present 

in asbestos-caused mesotheliomas
• If those mutations/changes are absent, molecular pathology can rule out 

asbestos as a cause of the mesothelioma



January 204

Molecular Pathology Check List: 

Cancer Cells In Asbestos-Caused 

Mesotheliomas Have A Lot Of Certain 

Types of Genetic Damage

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.
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The Method For Determining Cancer 

Causation Is Evolving

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

• For many years, cancer causation was determined using the 1965 Bradford Hill 

Criteria

• Relied heavily on epidemiology

• As a result of scientific advancements, 2004 NCI Panel revised cancer causation 

criteria to rely on biological evidence from the patient, not just epidemiology

• Today, modern molecular sequencing is rendering all these criteria obsolete

• Applies to all cancers

• Mesothelioma is a cancer like all other cancers
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Molecular Pathology and Genetic 

Sequencing Can And Will Determine 

Causation, Including For Mesothelioma
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• Molecular pathology and genetic sequencing can and will tell us if asbestos played 

any part in causing a patient’s mesothelioma

• They already do in some cases

• They provide objective evidence of causation

• Rapidly expanding use: 

• Molecular pathology/genetic sequencing are becoming the standard of care
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New science? Or same science applied to different genes? 

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

• Which genes are we talking about?
• Carbone’s research dating back to 2010 and before talks about BAP-1. 

• Cappadocia – BAP-1 plus erionite = very high rate of MM 
• Body of research relied upon shows that gene times environment = disease

- None of reliance materials 

say genetic mutation alone 

causes MM



2021
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Carbone 2025 – New Disease? 

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

• Carbone 2025 – L-BAM “Low grade germline-mutant BAP-1-associated 
Mesothelioma.”



January 204

Carbone 2025 – Apply findings of BAP-1 to other genes 

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

• Experts have relied on these conclusions to claim that other germline genetic 
mutations can cause MM by themselves. (BRCA1, BRCA2, MUTYH, etc.)

• Currently no real epidemiology to support this:
• 3 total BRCA1 MM in the reliance materials, all with asbestos exposure. 

Results from Panou 2018 

study of patients at the 

University of Chicago Hospital



January 204- 

Carbone 2025 – No Asbestos Exposure?

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

• Does not use questionnaires for self-reported exposures to asbestos in his studies, does not 

investigate whether someone was exposed via IH, and does not ask about talc exposures.

• Only examines the radiology and medical records for objective markers in his study, a 

significant departure from past practices.
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Genetics as sole cause of MM – New science or hypothesis?

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.



January 204- 

Genetics as sole cause of MM – New science or hypothesis?

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

-Dr. Mutti, relying on Carbone 

2025, excluded under Daubert



2025

• Mice followed for up to 31 months- follow up to 2016 kadariya paper

• Only 2/329 bap1 mutant developed meso in absence of asbestos exposure

• 0/227 wild-type mice developed meso in absence of asbestos exposure

• No statistically significant difference in meso rates between the two using 

bayesian analysis



2025
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Molecular Pathology

©2026 Perrin Conferences LLC. All rights reserved. The views are shared for educational purposes only and provided for use only in connection with this event.

• “Mutational landscape” of the tumor can tell us whether it is being driven by tumor suppressor 

gene or asbestos.

• Dr. Neff – relying on findings of previous studies (Bueno 2016, Hmeljak 2018, Mangiante 2023 for 

pleural Mesos; Joseph 2017, Hung 2020, and Offin 2022 for peritoneal Meso) for support. 

• Examines mutational landscape for asbestos v. non-asbestos mesos based on these studies 

alone. Only works if these authors are correct in their analysis of asbestos v. non-asbestos. 

• No mutational signature for asbestos-caused mesothelioma

• Most common somatic mutation is BAP1, only present in 26.66% of asbestos caused mesos.

• Dr. Tomlins – Also admits no mutational signature for mesothelioma. 

• Not written about in peer reviewed literature

• Alternative theories – younger clients respond better to treatment, bodies natural defenses prevent 

invasion into tissue, modern medicine (HIPEC, chemo, immune, etc.) provide for considerably 

better treatment outlook. 



References

1. Carbone, M., Minaai, M., Kittaneh, M., Krausz, T., Miettinen, M. M., Hammarström, Q. P., ... & Yang, H. (2025). Clinical and pathologic phenotyping of 
mesotheliomas developing in carriers of germline BAP1 mutations. Journal of Thoracic Oncology, 20(11), 1683-1698. 
https://doi.org/10.1016/j.jtho.2025.06.020

2. Ellis, J., Spaeth, C., Gallagher, A., Ellis, B., Rosen, E., & Holton, M. (2026). Airborne dust exposure during the application of talc-based pressed powder 
makeups. Journal of Occupational and Environmental Hygiene, 1-14. https://www.tandfonline.com/doi/full/10.1080/15459624.2025.2609708 

3. IARC (2025). Talc and acrylonitrile. IARC Monogr Identif Carcinog Hazards Hum. 136:1–805. Available from: https://publications.iarc.who.int/Book-
And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025 

4. Korchevskiy, A. A., & Wylie, A. G. (2025). The IARC re-classification of talc carcinogenicity: a move in the wrong direction?. Critical Reviews in 
Toxicology, 55(9), 867-889. https://www.tandfonline.com/doi/pdf/10.1080/10408444.2025.2585870 

5. Roggli, V. L., Novakovic, S., Ghio, A. J., Li, H., Pina-Oviedo, S., Carney, J. M., ... & Pavlisko, E. N. (2025). Recent trends in the causation of peritoneal 
mesothelioma: fiber burden analysis of ten cases. Ultrastructural Pathology, 49(3), 288-295. 
https://www.tandfonline.com/doi/full/10.1080/01913123.2025.2483226 

6. SEER*Explorer: An interactive website for SEER cancer statistics [Internet]. Surveillance Research Program, National Cancer Institute; 2026 Apr 22. 
[cited 2026 May 8]. Available from: https://seer.cancer.gov/statistics-network/explorer/ . Data source(s): SEER Incidence Data, November 2025 
Submission (1975-2023), SEER 8 registries.

7. Seyyedsalehi, M. S., Powley, W. A., & Boffetta, P. (2026). Occupational exposure to asbestos-free talc and risk of respiratory cancers, including larynx, 
lung and mesothelioma: a systematic review and meta-analysis. Journal of Thoracic Oncology, 103710. 
https://linkinghub.elsevier.com/retrieve/pii/S1556086426001632 

https://doi.org/10.1016/j.jtho.2025.06.020
https://www.tandfonline.com/doi/full/10.1080/15459624.2025.2609708
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://publications.iarc.who.int/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Talc-And-Acrylonitrile-2025
https://www.tandfonline.com/doi/pdf/10.1080/10408444.2025.2585870
https://www.tandfonline.com/doi/full/10.1080/01913123.2025.2483226
https://seer.cancer.gov/statistics-network/explorer/
https://seer.cancer.gov/statistics-network/explorer/
https://seer.cancer.gov/statistics-network/explorer/
https://linkinghub.elsevier.com/retrieve/pii/S1556086426001632


Thank You!
Emily Goswami, CIH

Principal Scientist

Oakland, CA

egoswami@rouxinc.com

mailto:egoswami@rouxinc.com

	Slide 1
	Slide 2: Ellis et al., 2026: Pressed Powder Exposures
	Slide 3: National Cancer Institute, 2026: Mesothelioma Incidence Data
	Slide 4: IARC 2025: Revised Talc Monograph
	Slide 5: IARC 2025: Revised Talc Monograph
	Slide 6: Korchevskiy & Wylie, 2025: IARC Critique 
	Slide 7: Seyyedsalehi et al., 2026: Meta-analysis 
	Slide 8: Roggli et al., 2025: Lung Fiber Burden in Peritoneal Mesotheliomas
	Slide 9: Carbone et al., 2025: BAP1 Mutations
	Slide 10: Carbone et al., 2025: BAP1 Mutations
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16: Cancer type tells you what cell it starts in -  Not what caused it
	Slide 17: Same type of cancer but different causes
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36: References
	Slide 37: Thank You!

