Protecting Public Health in the Face of Real
and Manufactured Scientific Uncertainty

David Michaels, PhD, MPH
Department of Environmental and Occupational Health
Milken Institute School of Public Health
The George Washington University
Washington DC, USA

Forum on Environment and Cancer
March 1, 2022

Milken Institute School THE GEORGE

. 2 A WASHINGTON
of Public Health UNIVERSITY

WASHINGTON, DC

THE GEQRGE WASHIMGTOMN LIMIYERSITY



DARK MONEY

AND THE SCIENCE

OF DECEPTION

DAVID MIGHAELS




The Current State of Affairs

It is now standard operating
procedure for corporations to
manufacture scientific uncertainty
about potential harms caused by
their products or activities.

Much of this is accomplished using
“product defense” consulting firms.



Tobacco’s Campaign to
Manufacture Uncertainty

“Doubt is our product, since it is the best means of competing with the
‘body of fact’ that exists in the minds of the general public. Itis also

the means of establishing controversy.”
-Brown & Williamson Document No. 332506, 1969
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Follow-up Study Sheds
New Light on Smoking
And Infant Survival

Small babies born of cigarette-
“smoking mothers are markedly less
likely 1o die at birth than ere small
babies of non-smoking mothers, a
University of California biostatisti-
cian has found.®

In a study of 6,800 infants born at
the Kaiser Foundation Hospital, Oak-
land, Calif.,, Dr. Jacob Yerushalmy
confirmed earlier findings that smok-
ing mothers have more babies weigh-
ing under 5 lbs. 8 oz. (2500 gm.) at
birth than do non-smokers,

Among 3,189 bebies of non-smok-
ing white women, Dr. Yerushalmy
found 112 (3.5 percent) underweight,

(Continued on page 2)

*"Mothers, cigarelte smoking, and survival
of infants™ Americon Journal of Obstetrics
and Gynecology, February 1964,

‘Lung Cancer Rare in Bald Men’ -

A relatively low incidence of lung
cancer among bald men has been
reported by two New Orleans physi-
cians,” In contrast, the study sup-
ported earlier findings that baldness
is associated with “increased suscepti-
bility to heart disease.”

Drs. Morton Brown and Howard A.
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Massive German Study Points to
Occupational Hazards in Lung Cancer

An increase in lung cancer-incidence in Germany has been-found ———

to be most marked in three groups of occupations exposed to air pollu-
tants, a team of pathologists and statisticians has concluded.*

Their report included observations of recent lung cancer cases as well
as study of autopsy records as far back as 1908. They found lung
cancer incidence was most prevalent in a major industrial area among

these groups:

1) Outdoor workers (high and
deep construction workers, agricul-
tural workers) ;

2) Industrial workers and crafts-
men doing industrial type work;

3) Persons exposed to the effects
of modern vehicular traffic (chauf-
feurs, railroad workers, messengers,
traffic policemen, salesmen, etc., ex-
clusive of office workers).

A Jower incidence of epithelial lung
cancer was found among (4) “crafis-

as opposed to 25 percent Mg
Negro controls. Among the Jung can-

cer patients, however, only 11 percent .
.of the whites were bald, and only 10

percent of the Negroes, the investiga-
tors report. el
The highest incidence of baldness

among the lunglcanoe'r patients was
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men of the old type who work in small
shops,” end among (5) “domestic,
warehouse, store, office end adminis-
trative workers, and also members of
the teaching Jatof ession,” the investiga-
1ors reported.

These conclusions emerged from a
six-year study of 1,229 cases of the
disease, plus an analysis of more than
26,000 autopsy records reaching back
to the year lgm. according to Prof.
Dr. Reinhard Poche, chief physician,
Pathological Institute, Diisseldorfl
Medical Academy. The project also
involved university departments of

athology at Bonn, Solingen, Bethel,

ielefeld, Dortmund, Duisberg, Essen,
Essen-Steele, Cologne-Merheim and
Miinster. )

- The records studied covered the pa-
tients’ history, occupations, urban or
rural residence, war record, intem-
ment record, smoking 'lnb{u and
histological diagnosis. a

The g?reue is accounted for chiefly
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Diesel Exhaust in Miners Studies
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Background

Methods

Current information points to an association batween diessl exhaus
mortality outcomaes, but uncertainties remain.

Wa undertook a cohort mortality study of 12315 workars exposed to
mining facilities. Historical measurements and surrogate exposure da
measuramants, were used to derive retrospective quantitative astimat
exposure for each worker, Standardized mortality ratios and internally &
ware used to evaluate REC exposure-asscciated risk. Analyses were
racant exposure such as that occurring In the 15 years directly befaore t

Standardzad mortality ratios for lung cancer {1,268, 6% confidenca inten
(1.83, 95% Cl « 1.16 10 2.75), and pneumoconiasis {12.20, 95% (1 = 6.:82
cohart compared with state-based mortality rates, but all-ceuse, blad
obstructive pulmonary disease mortality wera not Differences in risk b
surface only| inttially obscurad a positive diessl axhaust exposure-raspt
complets oohort, although it becams apparant after adjustmant for wor
lung cancer mortality it d with incressing 15-year lagged cumulst
workers with § or mors years of tanurs to a8 maximum in the 640 to les
with the referance category (0 to <20 pgim’-y; 30 deaths compared wi
5,01, 96% Cl = 1.87 to 12.76) but declined at higher exposuras Avarag
platesu around 32 pg/m’. Elevatad hazard ratios and avidance of expos
workers The sssocistion between diesal axhsust exposure and lung

other work-relatad potentially confounding sxposures in the modsls an
to exposure darivation

The study findings provide further avidenca that exposure to diesel €
lung cancer and have important public health implications.

J Natl Cancer Inst 2012;104: 866833
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The Diesel Exhaust in Miners Study: A Nested Case-Control
Study of Lung Cancer and Diesel Exhaust
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Background Mozt studies of the b v diesel exhaust exposure and lung cancer suggest a modast, but con-

sistent, increasad risk. H L 1o our knowledps, no study to date has had quantitative data on historicsl
dmzel exposure couplod with adequate sampla cize 1o evaluste the axposure-response relationship between

desel exhaust and lung cancer. Cur purpcse was 1o eval the ralationship b e estimates of
exposurs to diesel exhsust and lung cancer mortalty after sdpustment for smoking and other potential
confounders.

Methods We conducted a nested casa-control study (n & cohort of 12315 workars in sight non-metsl maing facilitiss,
wheeh included B8 lung cancar deaths and 562 incidence dansity-sampled control subjects. For aach case
sublact, we sslacsed up 10 four control subjects, individually masched on minng faciiity, eax, racsfsthnicity, and
burth vear (within 5 ysars), from sl workees who wars slive bekore the day the case subject disd. We sstimated
drassd axhaust exposure, raprasantsd by respirabila elemental carbon |RECH by job and year, for aach subject,
basad on an & (ek1osp & SXPoGUTS et at sach mining facility, Wa conducted both categor-
Ical s continucus reag ion analyses ad) d for clgarstts smoking and cthar potental confounding varl-
abiss (eg, history of employment in high-+sk accupations for lung cancar and & history of respiratory diseass)
10 astimate odds ratice |CAs) and 56% confidence intarvals (Cls) Analyass wars both uriagged and lagged 10
exclude racant exposure such s that occuming In the 15 yesrs dusctly belocs the date of desth (cate subjectsy
fe dane | | sulbpects). All | teats wers twe-sided
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2012: The World Health Organization/
International Agency for Research on Cancer
Classifies Diesel Engine Exhaust
as Carcinogenic to Humans



How did the Diesel Industry Respond?

(@) Ior s rancs

Critical Reviews in Toxicology

o ts research and regulation of diesel exhaust: an
ISSN: 1040-8444 (Print) 1547-6898 (Online) Journal 5 20 . .
erview focused on lung cancer risk

A Critical Assessment of Studies on the
CarCinOgeniC Potential of Diesel Exhaust rerg', Christopher M. Long’, William B, Bunn', Charles A. Lapin’,
i, and Peter A, Valberg® % - .
Lung cancer and diesel exhaust: an updated critical review

Thomas W. Hesterberg, William B. Bunn Ill, Gerald R. Chase, Peter A. Valberg, Winois, USA, "Gradient, Cambridge, Masi X RN PRI : : P
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Risk Assessmen' m“?:v:x:::«’\“;; :Jd ‘:‘zo::,‘::‘z :":::" and Institute for Translational Epidemiology, Mount Sinai School of Medicine in New York, NY, USA, and

nitiene and incrmasinnly rinasm o ‘Iternational Prevention research Institute, Lyon, France

Abstract
Kenny S. Crump,"* Cynthia Van Landingham,? Suresh H. Moolgavkar,} z - = R S * that additional
and Roger McClellan® Influence of Alternative Exposure Estimates in the Diesel .l
. . ‘ounding, Those
Exhanst Miners Study: Diesel Exhaust and Lung Cancer inconisten £
Reanalysis of Diesel Engine Exhaust and Lung Cancer Mortality in the Diesel
Exhaust in Miners Study Cohort Using Alternative Exposure Estimates and Radon a Van Landingham,? and Roger O. McClellan®
Adjustment
andmark Diesel Exhaust in Miners Study (DEMS) studied the relationship between
| exhaust exposure (DEE) and lung cancer mortality of workers at cight nonmetal mines
Ellen T. Chang®*, Edmund C. Lau, Cynthia Van Landingham, Kenny S. Crump, Roger O. McClellan, vere followed from beginning of dieselization of the mines (1947-1967) through Decem-
and Suresh H. Moolgavka' 1, 1997. The onginal analyses quantified DEE exposures using exposure to respirable

:ntal carbon (REC) to represent DEE, and CO as a surrogate for REC, However, this
* Correspondence 1o Dr. Ellen T, Chang, Center for Health Sciences, Exponent, Inc., 149 Commonwealth Drive, Menlo Park, CA
94025 (e-mail: echang@ exponent.com),



HOW DOES IT GET HEALTH PROBLEMS
INTO OUR BODIES? LINKED TO PFAS

WHAT CAN WE DO?

©00

INDIVIDUALS - ‘avoid products with PFAS and ok policymakers to limit or ba
HEALTH PROFESSIONALS - advise patients on how to avoid PFAS ond «
BUSINESSES - phase out use of PFAS and ovoid non-essenti
POLICYMAKERS - limit or ban PFAS
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Defending PFAS: 2002

Following initial C8 lawsuits, at DuPont’s
recommendation, West Virginia hires product
defense firm Toxicology Excellence for Risk
Assessment (TERA) to calculate safe level of
PFAS in drinking water.

TERA recommends 150 parts per billion as 150
times DuPont’s internal safe level.



Defending PFAS: 2006

DuPont hires ChemRisk to estimate risk
among population who drink PFAS-
contaminated water. ChemRisk’s
conclusion:

“the likelihood of adverse health effects

due to exposure to PFOA, based on
currently available information,

is extremely low.”

Paustenbach DJ, Panko JM, Scott PK, Unice KM. A methodology for estimating human
exposure to perfluorooctanoic acid (PFOA): A retrospective exposure assessment of a
community (1951-2003). Journal of Toxicology and Environmental Health, Part A.
2006;70(1):28-57.




Defending PFAS: 2014

In 2012, independent investigators leading
DuPont-funded C8 study conclude “PFOA
exposure was associated with kidney and
testicular cancer in this population.”

Barry V, Winquist A, Steenland K. Perfluorooctanoic acid (PFOA) exposures and incident cancers among
adults living near a chemical plant. Environ Health Perspect. 2013 Nov-Dec;121(11-12):1313-8.

3M hires Exponent to prepare a strategic
literature review, which found:

“the epidemiologic evidence does not support
the hypothesis of a causal association between
PFOA or PFOS exposure and cancer in humans.”

Ellen T. Chang, Hans-Olov Adami, Paolo Boffetta, Philip Cole, Thomas B. Starr & Jack S. Mandel (2014) A
critical review of perfluorooctanoate and perfluorooctanesulfonate exposure and cancer risk in humans,
Critical Reviews in Toxicology, 44:sup1, 1-81, DOI: 10.3109/10408444.2014.905767



Defending PFAS: 2016

In response to US National Toxicology Program review and
hazard assessment, scientists at Gradient, 3M’s product
defense consultant, assert:

NTP’s analysis is biased and “much of the human and animal
evidence does not support NTP's conclusions, and the hazard
ratings for both PFOA and PFOS should be downgraded.”

Gradient. Comments Regarding the Systematic Review of Immunotoxicity Associated with Perfluorooctanoic Acid (PFOA) and
Perfluorooctane Sulfonate (PFOS): Prepared on behalf of 3M. July 5, 2016



Defending PFAS: 2017

2017: 3M’s product defense consultant Exponent issues
report in Minnesota litigation asserting:

“The overall weight of the relevant epidemiologic evidence is not
sufficient to demonstrate causal associations between exposure to
specific PFAS... and the development of specific adverse health
outcomes in humans, whether in general communities, PFAS-
contaminated communities, or occupational settings.”

Chang ET (Exponent). Expert Report. In the matter of State of Minnesota, et al., vs. 3M Company. 7 Nov. 2017



Selected Glassdoor Reviews by Product
Defense Firm Employees

* “This is a law consulting company, not a science consulting company.
Don’t expect to be a ‘scientist.”” [Cardno ChemRisk]

* “Some of the principal scientists have questionable ethics (and have
been called out for it).” [Gradient]

* “Sometimes you will be working for the evil do-ers and trying to make
it seem like they did nothing wrong.” [Exponent]



Manufactured Uncertainty Threatens Public
Health

* Clean Air

* Clean Water

* The Opioid Epidemic

* The Obesity Epidemic

* Pediatric Neurological Development

* Alcohol-Related Diseases

* US Football and Chronic Traumatic Encephalopathy (CTE)




The Work of Mercenary Scientists
Hurts the Credibility of All Scientists

DOGBERT CONSULTS |21 1 necOMMEND PAYING
WEASELS TO WRITE
EVERY CREDIBLE ARTICLES CASTING
SCIENTIST ON EARTH DOUBT ON THE DATA.
SAYS YOUR PRODUCTS
HARM THE ENVIRON-
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How to Avoid Repeating Our Mistakes

* Build structures that deter both “agency capture” and the
revolving door

* Recognize the inevitability of real uncertainty (as distinguished
from manufactured uncertainty) and that decisions must be
made using the best evidence available at the time.

* Acknowledge that the absence of evidence of harm is not the
evidence of absence of harm

* Build the evidence base with research produced by unconflicted
scientists



Unconflicted Research?

 Polluters and producers of
hazardous chemicals must pay for
the research, but not control it.

* Research must be directed by
independent, unconflicted
scientists.



What Other Past Mistakes to Avoid?
* Regulate toxic chemicals by class,
not one by one.

* Chemicals are not innocent until
proven guilty:

End the Presumption of Innocence!



Thank You for Listening
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